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APPENDIX A GLOSSARY OF TERMS AND ACRONYMS 

 
303(d) list: Refers to section 303(d) of the Federal Clean Water Act, which requires 

a listing of all public surface water bodies (creeks, rivers, wetlands, and 

lakes) that do not support their general and/or designated uses.  Also 

called the state’s “Impaired Waters List.” 

  
305(b) assessment: Refers to section 305(b) of the Federal Clean Water Act, it is a 

comprehensive assessment of the state’s public water bodies ability to 

support their general and designated uses.  Those bodies of water which 

are found to be not supporting or just partially supporting their uses are 

placed on the 303(d) list.    

  
319: Refers to Section 319 of the Federal Clean Water Act, the Nonpoint 

Source Management Program.  Under this amendment, States receive 

grant money from EPA to provide technical & financial assistance, 

education, & monitoring to implement local nonpoint source water quality 

projects.  

 
AFO: Animal Feeding Operation.  A livestock operation, either open or 

confined, where animals are kept in small areas (unlike pastures) 

allowing manure and feed become concentrated.     

  
Base flow: 

 

 

Benthic:  

The fraction of discharge (flow) in a river which comes from ground 

water. 

 

Of or relating to or happening on the bottom under a body of water 

  
BMIBI: Benthic Macroinvertebrate Index of Biotic Integrity.  An index-based 

scoring method for assessing the biological health of streams and rivers 

(scale of 0-100) based on characteristics of bottom-dwelling 

invertebrates.         

  
BMP: Best Management Practice.  A general term for any structural or upland 

soil or water conservation practice.  For example terraces, grass 

waterways, sediment retention ponds, reduced tillage systems, etc.   

  
CAFO: Confinement Animal Feeding Operation.  An animal feeding operation in 

which livestock are confined and totally covered by a roof, and not 

allowed to discharge manure to a water of the state. 

  
Designated use(s): Refer to the type of economic, social, or ecologic activities that a specific 

water body is intended to support.  See Appendix B for a description of 

all general and designated uses.    

  
DNR (or IDNR): Iowa Department of Natural Resources.   

  



Ecoregion: A system used to classify geographic areas based on similar physical 

characteristics such as soils and geologic material, terrain, and drainage 

features.  

  
EPA (or USEPA): United States Environmental Protection Agency.   

  
FIBI: Fish Index of Biotic Integrity.  An index-based scoring method for 

assessing the biological health of streams and rivers (scale of 0-100) 

based on characteristics of fish species.           

  
FSA: Farm Service Agency (United States Department of Agriculture).  

Federal agency responsible for implementing farm policy, commodity, 

and conservation programs.     

  
General use(s): Refer to narrative water quality criteria that all public water bodies 

must meet to satisfy public needs and expectations.  See Appendix B for 

a description of all general and designated uses.    

  
GIS: Geographic Information System(s).  A collection of map-based data and 

tools for creating, managing, and analyzing spatial information. 

  
Gully erosion: Soil movement (loss) that occurs in defined upland channels and ravines 

that are typically too wide and deep to fill in with traditional tillage 

methods.   

  
HEL: Highly Erodible Land.  Defined by the USDA Natural Resources 

Conservation Service (NRCS), it is land which has the potential for long 

term annual soil losses to exceed the tolerable amount by eight times for 

a given agricultural field.   

  
Integrated report: Refers to a comprehensive document which combines the 305(b) 

assessment with the 303(d) list, as well as narratives and discussion of 

overall water quality trends in the state’s public water bodies.  The Iowa 

Department of Natural Resources submits an integrated report to the 

EPA biennially in even numbered years.   

  
LA: Load Allocation.  The fraction of the total pollutant load of a water 

body which is assigned to all combined nonpoint sources in a watershed.  

(The total pollutant load is the sum of the waste load and load 

allocations.) 

  
Load: The total amount (mass) of a particular pollutant in a waterbody. 

  

  
MOS: Margin of Safety.  In a total maximum daily load (TMDL) report, it is a 

set-aside amount of a pollutant load to allow for any uncertainties in the 

data or modeling.  

  

  



Nonpoint source 

pollution: 
A collective term for contaminants which originate from a diffuse source. 

  
NPDES: National Pollution Discharge Elimination System, which allows a facility 

(e.g. an industry, or a wastewater treatment plant) to discharge to a 

water of the United States under regulated conditions.  

  
NRCS: Natural Resources Conservation Service (United States Department of 

Agriculture).  Federal agency which provides technical assistance for the 

conservation and enhancement of natural resources.   

  
Phytoplankton: Collective term for all self-feeding (photosynthetic) organisms which 

provide the basis for the aquatic food chain.  Includes many types of 

algae and cyanobacteria. 

  
Point source pollution: A collective term for contaminants which originate from a specific point, 

such as an outfall pipe.  Point sources are generally regulated by an 

NPDES permit. 

  
PPB: Parts per Billion.  A measure of concentration which is the same as 

micrograms per liter (µg/l). 

  
PPM: Parts per Million.  A measure of concentration which is the same as 

milligrams per liter (mg/l). 

  
Riparian: Refers to site conditions that occur near water, including specific physical, 

chemical, and biological characteristics that differ from upland (dry) 

sites.  

  
RUSLE: Revised Universal Soil Loss Equation.  An empirical model for estimating 

long term, average annual soil losses due to sheet and rill erosion.    

  
Secchi disk: A device used to measure transparency in water bodies.  The greater 

the secchi depth (measured in meters), the more transparent the water. 

  
Sediment delivery 

ratio: 
A value, expressed as a percent, which is used to describe the fraction 

of gross soil erosion which actually reaches a water body of concern.   

  
Seston: All particulate matter (organic and inorganic) in the water column. 

  
Sheet & rill erosion Soil loss which occurs diffusely over large, generally flat areas of land. 

  
SI: Stressor Identification.  A process by which the specific cause(s) of a 

biological impairment to a water body can be determined from cause-

and-effect relationships.  

  
Storm flow (or 

stormwater): 
The fraction of discharge (flow) in a river which arrived as surface runoff 

directly caused by a precipitation event.  Storm water generally refers 



to runoff which is routed through some artificial channel or structure, 

often in urban areas.  

  
STP: Sewage Treatment Plant.  General term for a facility that processes 

municipal sewage into effluent suitable for release to public waters.    

  
SWCD: Soil and Water Conservation District.  Agency which provides local 

assistance for soil conservation and water quality project 

implementation, with support from the Iowa Department of Agriculture 

and Land Stewardship.  

  
TMDL: Total Maximum Daily Load.  As required by the Federal Clean Water 

Act, a comprehensive analysis and quantification of the maximum 

amount of a particular pollutant that a water body can tolerate while 

still meeting its general and designated uses. 

  
TSI (or Carlson’s TSI): Trophic State Index.  A standardized scoring system (scale of 0-100) 

used to characterize the amount of algal biomass in a lake or wetland.  

  
TSS: Total Suspended Solids.  The quantitative measure of seston, all 

materials, organic and inorganic, which are held in the water column. 

  
Turbidity: The degree of cloudiness or murkiness of water caused by suspended 

particles. 

  
UAA: Use Attainability Analysis.  A protocol used to determine which (if any) 

designated uses apply to a particular water body.  (See Appendix B for 

a description of all general and designated uses.)     

  
UHL: University Hygienic Laboratory (University of Iowa).  Provides physical, 

biological, and chemical sampling for water quality purposes in support 

of beach monitoring and impaired water assessments.  

  
USGS: United States Geologic Survey (United States Department of the 

Interior).  Federal agency responsible for implementation and 

maintenance of discharge (flow) gauging stations on the nation’s water 

bodies.   

  
Watershed: The land (measured in units of surface area) which drains water to a 

particular body of water or outlet. 

  
WLA: Waste Load Allocation.  The fraction of waterbody loading capacity 

assigned to point sources in a watershed.  Alternatively, the allowable 

pollutant load that an NPDES permitted facility may discharge without 

exceeding water quality standards. 

  
WQS: Water Quality Standards.  Defined in Chapter 61 of Environmental 

Protection Commission [567] of the Iowa Administrative Code, they are 

the specific criteria by which water quality is gauged in Iowa.   



  
WWTP: Waste Water Treatment Plant.  General term for a facility which 

processes municipal, industrial, or agricultural waste into effluent suitable 

for release to public waters or land application.    

  
Zooplankton: Collective term for all animal plankton which serve as secondary 

producers in the aquatic food chain and the primary food source for 

larger aquatic organisms. 

  

  

  

  
 

  









APPENDIX B POTENTIAL FUNDING SOURCES 
Public Funding Sources  

 

Program Description 
Agency/Organiza
tion 

Iowa Financial Incentives 
Program  

50 percent cost-share available to landowners through 
100 SWCDs for permanent soil conservation practices IDALS-DSC 

No-Interest Loans 
State administered loans to landowners for permanent 
soil conservation practices IDALS-DSC 

District Buffer Initiatives 
Funds for SWCDs to initiate, stimulate and incentivize 
signup of USDA programs, specifically buffers IDALS-DSC 

Iowa Watershed Protection 
Program 

Funds for SWCDs to provide water quality protection, 
flood control, and soil erosion protection in priority 
watersheds; 50-75 percent cost-share;  IDALS-DSC 

Conservation Reserve 
Enhancement Program 

Levering USDA funds to establish nitrate removal 
wetlands in north central Iowa with no cost to landowner IDALS-DSC 

Soil and Water Enhancement 
Account - REAP Water Quality 
Improvement Projects 

REAP funds for water quality improvement projects 
(sediment, nutrient and livestock waste) and wildlife 
habitat and forestry practices; 50-75 percent cost-
share; Used as state match for EPA 319 funding IDALS-DSC 

Soil and Water Enhancement 
Account - REAP Water Quality 
Improvement Projects 

Tree planting, native grasses, forestry, buffers, 
streambank stabilization, traditional erosion control 
practices, livestock waste management, ag drainage 
well closure, urban stormwater IDALS-DSC 

State Revolving Loans 

Low interest loans provided by SWCDs to landowners 
for permanent water quality improvement practices; 
subset of DNR program IDALS-DSC 

Watershed Improvement Fund 

Local watershed improvement grants to enhance water 
quality for beneficial uses, including economic 
development IDALS-DSC 

General Conservation Reserve 
Program 

Encourages farmers to convert highly erodible land or 
other environmentally sensitive land to vegetative cover; 
Farmers receive annual rental payments USDA-FSA 

Continuous Conservation Reserve 
Program 

Encourages farmers to convert highly erodible land or 
other environmentally sensitive land to vegetative cover, 
filter strips, or riparian buffers; Farmers receive annual 
rental payments USDA-FSA 

Farmable Wetland Program 
Voluntary program to restore farmable wetlands and 
associated buffers by improving hydrology, vegetation USDA-FSA 

Grassland Reserve Program 

Provides funds to grassland owners to maintain, improve, 
and establish grass. Contracts of easements up to 30 
years USDA-FSA 



Environmental Quality Incentives 
Program 

Provides technical and financial assistance for natural 
resource conservation in environmentally beneficial and 
cost-effective manner; program is generally 50 percent 
cost-share USDA-NRCS 

Wetland Reserve Program 
Provides restoration of wetlands through permanent and 
30 year easements and 10 year restoration agreements USDA-NRCS 

Emergency Watershed Protection 
Program 

Flood plain easements acquired via USDA designated 
disasters due to flooding USDA-NRCS 

Wildlife Habitat Incentives 
Program Cost-share contracts to develop wildlife habitat USDA-NRCS 

Farm and Ranchland Protection 
Program 

Purchase of easements to limit conversion of ag land to 
no-ag uses. Requires 50 percent match USDA-NRCS 

Cooperative Conservation 
Partnership Programs 

Conservation partnerships that focus technical and 
financial resources on conservation priorities in 
watersheds and airsheds of special significance USDA-NRCS 

Conservation Security Program 
Green payment approach for maintaining and 
increasing conservation practices USDA-NRCS 

Conservation Innovation Grants 
National and state grants for innovative solutions to a 
variety of environmental challenges USDA-NRCS 

Aquatic Ecosystem Restoration - 
Section 206 

Restoration projects in aquatic ecosystems such as rivers, 
lakes and wetlands US Army Corps 

Habitat Restoration of Fish and 
Wildlife Resources 

Must involve modification of the structures or operations 
of a project constructed by the Corps of Engineers US Army Corps 

Section 319 Clean Water Act 

Grants to implement NPS pollution control programs and 
projects in watersheds with EPA approved watershed 
management plans.   EPA/DNR 

Iowa Water Quality Loan Fund 

Source of low-cost financing for farmers and landowners, 
livestock producers, community groups, developers, 
watershed organizations, and others DNR 

Sponsored Projects 

Wastewater utilities can finance and pay for projects, 
within or outside the corporate limits, that cover best 
management practices to keep sediment, nutrients, 
chemicals and other pollutants out of streams and lakes. 

DNR/Iowa Finance 
Authority 

Resource Enhancement and 
Protection Program 

Provides funding for enhancement and protection of 
State’s natural and cultural resources DNR 

Streambank Stabilization and 
Habitat Improvement 

Penalties from fish kills used for environmental 
improvement on streams impacted by the kill  DNR/IDALS-DSC 

State Revolving Fund 

Provides low interest loans to municipalities for waste 
water and water supply; expanding to private septics, 
livestock, stromwater, and NPS pollutants DNR 

Watershed Improvement Review 
Board 

The Watershed Improvement Review Board (WIRB) was 
established in 2005 by the Iowa Legislature to provide 
grants to watershed and water quality projects. The 
Board is comprised of representatives from agriculture, 
drinking water and wastewater utilities, environmental 

WIRB 



organizations, agribusiness, the conservation community 
along with two state senators and two state 
representatives. 

Iowa Water Quality Initiative 

Initiated by IDALS-DSC as a demonstration and 
implementation program for the Nutrient Reduction 
Strategy.  Funds are targeted to 9 priority HUC-8 
watersheds.  IDALS-DSC 

Fishers and Farmers Partnership 

Fishers & Farmers Partnership for the Upper Mississippi 
River Basin is a self-directed group of nongovernmental 
agricultural and conservation organizations, tribal 
organizations and state and federal agencies working to 
achieve the partnership's mission "… to support locally-
led projects that add value to farms while restoring 
aquatic habitat and native fish populations." 

U.S Fish and 
Wildlife Service 
and others 

 
Public Funding Sources (Not Inclusive)  

 

Program Description Website 

Field to Market® Alliance 

Field To Market® is a diverse alliance working to create 
opportunities across the agricultural supply chain for 
continuous improvements in productivity, environmental 
quality, and human well-being. The group provides 
collaborative leadership that is engaged in industry-
wide dialogue, grounded in science, and open to the full 
range of technology choices. 

https://www.fieldt
omarket.org/mem
bers/ 

Foundation For the Enhancement 
of Mitchell County 

The Foundation for the Enhancement of Mitchell County 
was established to serve and enhance the quality of life 
for the eight communities and unincorporated areas of 
Mitchell County. 

http://www.mitche
llcountyia.com/We
bsite/Mitchell%20
County%20Found
ation.htm 

International Plant Nutrition 
Institute 

The International Plant Nutrition Institute (IPNI) is a not-
for-profit, science-based organization dedicated to the 
responsible management of plant nutrition for the 
benefit of the human family. 

http://www.ipni.n
et 

Iowa Community Foundations 

Iowa Community Foundations are nonprofit organizations 
established to meet the current and future needs of our 
local communities. 

http://www.iowac
ommunityfoundatio
ns.org/ 

Iowa Natural Heritage 
Foundation 

Private nonprofit conservation organization working to 
ensure Iowans will always have beautiful natural areas – 
to bike, hike, and paddle – to recharge, relax and 
refresh – to keep Iowa healthy and vibrant. 

http://www.inhf.or
g 

McKnight Foundation  - 
Mississippi River Program 

Program goal is to restore the water quality and 
resilience of the Mississippi River.   

www.mcknight.org
/grant-
programs/mississip
pi-river  



National Fish and Wildlife 
Foundation 

NFWF provides funding on a competitive basis to 
projects that sustain, restore, and enhance our nation's 
fish, wildlife, and plants and their habitats. www.nfwf.org 

National Wildlife Foundation 
Works to protect and restore resources and the 
beneficial functions they offer. www.nwf.org 

The Fertilizer Institute 

TFI is the leading voice in the fertilizer industry, 
representing the public policy, communication and 
statistical needs of producers, manufacturers, retailers 
and transporters of fertilizer. Issues of interest to TFI 
members include security, international trade, energy, 
transportation, the environment, worker health and 
safety, farm bill and conservation programs to promote 
the use of enhanced efficiency fertilizer. http://www.tfi.org 

The Nature Conservancy 

The Nature Conservancy is the largest freshwater 
conservation organization in the world – operating in 35 
countries with more than 300 freshwater scientists and 
500 freshwater conservation sites globally. TNC works 
with businesses, governments, partners and communities 
to change how water is managed around the world. 

http://www.nature
.org 

Trees Forever - Working 
Watersheds Program 

Annually work with 10-15 projects in Iowa that 
emphasize water quality through our Working 
Watersheds: Buffers and Beyond program 

www.treesforever.
org/ 

Walton Family Foundation - 
Environmental Program 

Work to achieve lasting change by creating new and 
unexpected partnerships among conservation, business 
and community interests to build durable solutions to big 
problems. 

www.waltonfamily
foundation.org/en
vironment 

Worth County Development 
Authority 

The WCDA's geographic focus is Northern Iowa and 
Southern Minnesota. The primary focus is Worth County 
with a secondary focus on surrounding counties. 

The focus of the grants will be in the following areas: 
education, community development, tourism, culture, arts 
and recreation, emergency services, health and human 
services.  

To maximize the effect of our granting, WCDA will favor 
grants that leverage partnerships with other 
organizations, governmental entities, and fund matching. 

http://worthcounty
developmentautho
rity.com/ 

 







APPENDIX C WATERSHED SELF-EVALUATION WORKSHEET 
Purpose: This self-evaluation worksheet is a means to assess annual watershed project progress and 
to identify areas of strength and weakness.  The evaluation worksheet should be completed annually 
by project leaders and partners.  Results should be compiled and shared with all project partners.  

Evaluation Watershed Project: _____________________________ 

Evaluator Name: _________________ 

Evaluation Date: _________________ 

Evaluation Time Period: _________________ to _________________ 

Project Administration  

 Exceeds Meets Partially 
Meets 

Does 
Not 
Meet 

NA 

Project annual review meeting held.      

Watershed partners represent a broad and diverse 
membership which represents most interests in the watershed. 

     

Watershed partners represent a broad and diverse 
membership which represents most interests in the watershed. 

     

Watershed partners understand their responsibilities and 
roles. 

     

Watershed partners share a common vision and purpose.      

Watershed partners are aware of and involved in project 
activities. 

     

Watershed partners understand decision making processes.      

Watershed meetings are well-organized and productive.      

Watershed partners advocate for the mission.      

 

Attitudes and Awareness 

 Exceeds Meets Partially 
Meets 

Does 
Not 
Meet 

NA 

Positive changes in attitudes, beliefs, and practices have 
occurred in the watershed. 

     

Field days and other events have been held in the 
watershed. 

     

Watershed project has received publicity via local and 
regional media outlets. 

     

 

 



Performance 

 Exceeds Meets Partially 
Meets 

Does 
Not 
Meet 

NA 

Yearly _____________ (insert conservation practice) 
implementation goals have been met.  

     

Yearly _____________ (insert conservation practice) 
implementation goals have been met.  

     

Yearly _____________ (insert conservation practice) 
implementation goals have been met.  

     

Yearly _____________ (insert conservation practice) 
implementation goals have been met.  

     

Yearly _____________ (insert conservation practice) 
implementation goals have been met.  

     

Yearly _____________ (insert conservation practice) 
implementation goals have been met.  

     

Yearly _____________ (insert conservation practice) 
implementation goals have been met.  

     

Yearly _____________ (insert conservation practice) 
implementation goals have been met.  

     

The majority of implemented conservation practices have 
been retained after cost share payments have ended. 

     

 

Results 

 Exceeds Meets Partially 
Meets 

Does 
Not 
Meet 

NA 

Monitoring of _________ (insert variable) has shown 
progress towards reaching plan goals. 

     

Monitoring of _________ (insert variable) has shown 
progress towards reaching plan goals. 

     

Monitoring of _________ (insert variable) has shown 
progress towards reaching plan goals. 

     

Impact (financial or other) to farmers and landowners has 
been positive or minimal. 

     

Modeled impacts on ____________ (insert variable) have 
shown progress towards reaching plan goals. 

     

Modeled impacts on ____________ (insert variable) have 
shown progress towards reaching plan goals. 

     

Modeled impacts on ____________ (insert variable) have 
shown progress towards reaching plan goals. 

     

 

 

 

 

 



Strengths, Weaknesses, Opportunities, and Threats Analysis 

Thinking about the goals of the watershed plan, brainstorm the Strengths, Weaknesses, Opportunities, 
and Threats (SWOTs) that are relevant to the project.  Identification of SWOTs is important as they 
can help shape successful watershed plan implementation.   

 

Strengths Opportunities 
  

Weaknesses Threats 
  

 









Rock Creek Watershed Social Survey
Survey was sent to 300 addresses within the Rock Creek watershed in February and March of 2014.  Of the 300 surveys sent 42 were returned, resulting in a 14% response rate.  

Summary Result %

Average Age 60.3

Landowner Not Farmer 12 29%

Farmer and Landowner 23 55%

Farmer operator but do not own land in watershed (rent only) 6 14%

Average acres owned 308.4

Average acres rented from others 388.7

Average acres rented to others 154.2

Maintaining or enhancing soil productivity 4.00

Improving fertilizer use efficiency 3.58

Improving energy efficiency in their operations 3.51

Reducing runoff of soils and sediments into waterways 3.40

Improving soil health (organic matter) 3.41

Reducing flow of nutrients such as nitrogen and phosphorous into waterways 3.36

Reducing runoff of chemicals such as herbicides, insecticides, and fungicides into waterways 3.37

Reducing soil erosion 3.31

Providing habitat for wildlife 2.87

Maintaining or enhancing soil productivity 4.25

Reducing runoff of soils and sediments into waterways 4.10

Improving fertilizer use efficiency 4.20

Reducing soil erosion 4.00

Reducing flow of nutrients such as nitrogen and phosphorous into waterways 4.05

Reducing runoff of chemicals such as herbicides, insecticides, and fungicides into waterways 4.05

Improving soil health (organic matter) 4.13

Improving energy efficiency in their operations 3.97

Providing habitat for wildlife 3.64

Thinking generally about farmers and landowners in the Rock Creek watershed, how well do you think they are 

performing in the following areas?  1 = Very Poor, 2 = Poor, 3 = Average, 4 = Well, 5 = Very Well

Thinking about your farm operation or land, how well do you think you and/or your tenant are performing in these 

areas? 1 = Very Poor, 2 = Poor, 3 = Average, 4 = Well, 5 = Very Well 



Farmers and other local residents should work together on water quality issues 4.29

I am concerned about agriculture’s impact on water quality 4.14

More data needs to be collected to identify exactly what the major causes (if any) of water quality 

problems are 3.83

Non-farm sources (municipal wastewater, septic systems, lawn fertilizers) are causing water quality 

problems 3.74

I would be willing to get more involved in local watershed management efforts 3.54

Farmers need more help to improve the environmental efficiency of their farms 3.59

Farming activities are causing water quality problems 3.46

Streambank erosion is causing water quality problems 3.48

Water quality in waterways is steadily improving 3.43

Tile drainage is causing water quality problems 2.60

Water quality in waterways is just fine 2.50

Practice

Have 

established

Should 

establish

Practice Not 

Needed

Not familiar 

with practice

Soil testing 36 2 2 0

Grassed waterways 29 3 8 0

Stream Buffer/Filter strips 24 2 10 2

Reduced tillage (no-till or strip-till) 20 9 7 2

Wildlife habitat improvement 15 11 8 3

Nutrient management plan 19 7 7 4

Integrated pest management 18 8 6 4

Wetland creation/restoration 3 7 24 4

Field border 9 7 14 8

Streambank stabilization 10 5 18 5

Cover crops (not preventative plant) 12 10 9 7

Terraces 4 2 31 1

Forest buffers along streams 9 4 24 2

Thinking about the following conservation practices, which practices 1) have you established or employed on your land over the last ten years (since 2003), 2) do 

you believe you should establish, but have not done so yet, 3) are not needed on your land, or 4) you are not familiar with practice.  

Thinking about the Rock Creek watershed, to what extent do you agree or disagree with the following statements? 

1 = Strongly disagree, 2 = Disagree, 3 = Uncertain, 4 = Agree, 5 = Strongly Agree



Ponds 1 5 25 5

Manure management plan 4 0 32 2

Fencing to keep livestock out of streams 1 0 35 2

Rotational grazing 0 2 33 3

Bioreactor 0 7 16 14

Drainage water management 10 10 8 9

Protect the land for the next generation 4.78

Protect my investment in the land 4.65

Maintain or improve soil fertility 4.63

Avoid polluting streams, rivers and lakes 4.63

Keep chemicals and nutrients on the farm 4.55

Protect water quality downstream 4.54

Increase long-term profitability 4.49

Maintain or enhance productivity 4.48

Comply with Farm Bill requirements 4.44

Increase the efficiency of my operation 4.38

Reduce the environmental impact of my farming activities 4.33

Avoid problems with regulatory agencies 4.13

Prepare for programs that reward conservation behavior 4.03

Feeling of responsibility to earlier generations 3.85

Improve habitat for wildlife 3.85

Time saver 3.42

Family member(s) encouraged me to do so 2.74

My neighbors were doing it 2.62

Neighbors encouraged me to do so 2.54

The following are some reasons why people establish conservation practices or modify farm operations. Please 

rate how important each reason is when deciding to establish conservation practices.  1 = Not very important, 5 = 

Very Important



Response Average

Very 

Interested

Identification of true sources of water quality problems 3.41 23

Assessment of overall environmental performance of your farm 3.19 34

Soil erosion control 3.16 15

Tillage and residue management 3.16 18

Assessment of overall environmental performance 3.11 14

Energy efficiency 3.05 14

Water sampling and monitoring 2.97 13

Nutrient management 3.03 14

Drainage water management 2.92 12

Pest management 2.89 12

Wildlife habitat improvement 2.82 13

Stalk sampling 2.70 8

Soil testing 2.76 13

Carbon sequestration/greenhouse gas management 2.56 8

Legal/regulatory requirement review 2.49 7

While farm resource management 2.50 6

Streambank stabilization 2.26 7

Waste management 2.22 6

Construction of nutrient removal wetlands 2.11 8

Construction of bioreactors 2.03 6

Manure management 1.79 6

Septic system evaluation 1.71 3

Grazing management 1.68 4

The following are areas in which several agencies, organizations, and private companies provide planning, technical assistance, and 

other services to help landowners to improve the economic and environmental performance of their farmland.  Thinking about 

your farm operation or farmland, please indicate how interested you would be in receiving more information, technical assistance, 

or other support in the following areas.  Please circle a response for each line.



One-on-One 

Consultation

Workshops and 

Group 

Meetings

Demonstration 

and Field Days
Mailings

Internet 

websites and 

email

Soil erosion control 6 8 14 7 3

Water quality improvement 6 8 14 7 3

Pest management 4 11 12 6 4

Soil fertility improvement 5 13 12 4 3

Nutrient management 6 13 8 5 5

Wildlife habitat improvement 10 6 8 5 7

Considering the following categories of assistance, please select the means of providing information and technical assistance that you believe would be most appropriate for each of 

the following areas













































































 

 
 

 

 

 

A Social Evaluation of the Rock Creek 
Watershed Planning Process 

 

A report prepared for the Iowa Soybean Association, Fishers and Farmers 

Partnership, and Rock Creek watershed stakeholders 

by Stephanie Enloe



 

Executive Summary 
 

 This document summarizes a utilization-focused social evaluation of the Rock Creek watershed 

planning process.  It relies upon information gathered from twelve interview and four questionnaire 

responses from members of the Rock Creek watershed farmer advisory committee, local and state level 

agency staff, non-profit partners, and the Iowa Soybean Association (ISA). The report summarizes the 

thoughts and opinions of these stakeholders and provides an assessment of objectives related to 

learning, engagement, satisfaction, and leadership. The report also contains recommendations for ISA 

and the Rock Creek watershed group. 

 When questioned about levels of learning, engagement, and satisfaction related to the 

watershed planning process, the majority of respondents offered positive feedback.  Farmers felt that 

planning meetings were productive and all respondents expressed gratitude for ISA leadership.  Agency 

partners believe the watershed plan and ISA support were instrumental to their ability to apply for and 

receive Watershed Protection Funding, which became available in late September, 2014 and will 

support a Watershed Coordinator and provide cost-share opportunities over the next five years.  

 Foremost among respondents’ concerns was the uncertainty regarding future leadership within 

the Rock Creek watershed. Interviews from July and August indicated that farmers were not yet aware 

that Rock Creek had a watershed coordinator, and uncertain about what their own role would be upon 

completion of the planning process.  Later interviews and follow-up e-mail correspondence reveal that 

ISA has since stepped back from a leadership position to allow the watershed coordinator, the Mitchell 

County Soil and Water Conservation District, and farmer advisory committee members to form a 

watershed group.  While interview data suggest that members of each of these stakeholder groups plan 

to remain engaged with watershed leadership efforts, the structure of the watershed group has yet to 

be determined. The lack of certainty regarding leadership and watershed group governance therefore 

constitutes the largest identifiable gap within the planning process. 

 The remainder of this document is organized according to four sections: the introduction, 

evaluation methods and objectives, results, and the conclusion.  Results and recommendations are 

organized by indicators of success for farmer learning, engagement, and satisfaction and for project 

personnel learning engagement, and satisfaction.  Recommendations are intended to guide ISA and 

watershed group efforts in Rock Creek as well as ISA planning procedures in additional watersheds. 

 

 

 

 
 



 

Introduction 
 

 The Rock Creek watershed contains 44,787 acres of prime agricultural land in north-central 

Iowa.  The creek drains into the Upper Cedar River at a location southwest of Osage in Mitchell County. 

The entirety of the watershed is located within the Iowan Surface landform, an area characterized by 

gently rolling slopes and rich, glacial soils.  Because 56% of the soils in the Rock Creek watershed are 

somewhat or very poorly drained, tile drainage is a common management tool utilized by farmers.  

Approximately 87% of Rock Creek is in row-crop agriculture, with all but 177 acres under private 

ownership.  Over 70% of landowners live within five miles of the watershed (ISA 2014).  

 Rock Creek became the focus of a new watershed management initiative when the Mitchell 

County Soil and Water Conservation District (MCSWCD) received a 2012 Iowa Department of Agriculture 

and Land Stewardship (IDALS) watershed planning grant.  In 2013, the Iowa Soybean Association (ISA) 

received additional funding from the Walton Foundation to assist with the Rock Creek watershed 

planning process. Together with other local organizations and farmers, ISA and the MCSWCD devised a 

watershed plan aimed at reducing nutrient, sediment, and bacteria pollution and improving habitat 

along Rock Creek.  Upon completion of the plan, the MCSWCD received funding to support a full-time 

watershed coordinator and provide cost-share benefits to farmers willing to try new conservation 

practices. 

 In 2014, ISA received funding from the Fishers and Farmers Partnership (FFP) to conduct a social 

evaluation of the Rock Creek watershed planning process.  Social evaluation is crucial to multi-

stakeholder watershed management because land-use decisions that affect water quality are driven by 

social and ecological factors.  The FFP monitoring guide suggested a format for social evaluation, which 

greatly influenced evaluation methods and objectives. 

 The following report outlines findings from interviews and questionnaires collected between 

July and October, 2014.  This time period covers the end of the watershed planning process and the 

start of the “implementation phase.” During this transition, ISA stepped back from leadership into a 

supportive role and local stakeholders began to organize a new leadership structure.  Additionally, the 

MCSWCD/ NRCS received funding from the Watershed Protection Fund in fall, 2014 and began working 

with farmers to plan and implement cost-share practices such as grassed waterways, stream-bank 

restoration, and a bioreactor.   

Evaluation Methods and Objectives 
 

 In accordance with the social evaluation approach outlined in Project Monitoring Guidance for 

Fishers and Farmers Partnership Habitat Restoration Project in the Upper Mississippi River Basin (FFP 

2012) I conducted a utilization-based evaluation of the Rock Creek watershed planning process (Patton 

2000).  A utilization-based evaluation “provides an opportunity to gain information that is most needed 



 

by managers and partners for timely decision making, and increases the likelihood that the evaluation 

findings will be both relevant and applicable,” (FFP 2012).  The advantage of this approach is that the 

evaluator works directly with project leaders to answer the questions which are of the highest priority to 

local stakeholders and for guiding future management efforts. 

 After reviewing the Rock Creek watershed plan and related documents, I met with ISA 

stakeholders to determine their specific objectives for the Rock Creek evaluation.  We agreed that the 

measureable outcomes included in the FFP monitoring plan – facilitate farmer learning, enhance 

engagement, and encourage participant satisfaction – were pertinent to the Rock Creek evaluation.  ISA 

stakeholders were particularly interested in the level of farmer and agency partner satisfaction with the 

ISA staff and planning process.  The objective for the Rock Creek watershed evaluation therefore was to 

measure farmer and agency partner learning, engagement, and satisfaction after completing the 

watershed planning process.   

 To measure progress toward the three stated outcomes, I sent a questionnaire to agency 

personnel stakeholders (response rate = 4) and conducted qualitative interviews with farmers (n = 6) 

and project personnel (n = 6) who were willing to participate with the evaluation.  The questionnaire 

and interview protocol were designed to determine the respondent’s level of participation and measure 

progress toward learning, satisfaction, and engagement.  Questions also were designed to assess the 

level of trust and connectivity between different stakeholder groups, as relationships have previously 

been shown to influence effective multi-stakeholder watershed programming (Enloe 2014).  

 Upon completion of the data collection phase, each interview was reviewed and transcribed.  

Interviews and questionnaire responses were analyzed for emergent themes and to measure progress 

toward the stated outcome.  To better determine the level of ownership and leadership among local 

Rock Creek stakeholders, I sent follow-up questions to each farmer respondent and conducted a second 

interview with one of the agency personnel respondents.  I then conducted a secondary analysis to 

synthesize results according to progress, program gaps or barriers, and recommendations.  

Results 
 

 Results are organized under two sections:  farmer feedback and agency personnel feedback.  

Each of the feedback sections will be organized according to the three stated outcomes and their 

corresponding indicators of success.  A recommendation or set of recommendations has been included 

for each indicator of success.  Recommendations were taken from local respondents as well as past 

research and evaluation related to watershed management. 

 

 



 

Farmer Feedback 

 

 Six of the eight farmers who were involved with the farmer advisory committee (FAC) agreed to 

meet for an in-person interview. Two of the six respondents replied to follow-up questions sent in 

September. Farmer interviews followed a semi-structured protocol and lasted 20 – 85 minutes.  The 

interview protocol was intended to measure indicators of success for farmer learning, engagement, and 

satisfaction.  Indicators of success were determined based on conversations with ISA contacts, 

suggestions from the FFP social evaluation guide, and past experience with watershed program 

evaluation.  Table 1 outlines the chosen indicators of success. 

Facilitate Farmer Learning Enhance Engagement Encourage Satisfaction 
 Project awareness 

 Knowledge of water 
quality 

 Knowledge of practices 

 Knowing where to seek 
information 

 Participation in on-farm 
trials 

 Attendance at meetings 

 Willingness to try new 
practices 

 Willingness/ capacity to 
retain leadership 

 Willingness to serve as 
spokesperson 

 Stated level of satisfaction 
with meetings 

 Stated level of satisfaction 
with planning process 

 Stated level of satisfaction 
with ISA staff 

Table 1: Stated outcomes and associated indicators of success. 

 

FACILITATE FARMER LEARNING 

Dominant themes include: 

 At the time of farmer interviews (July and August), the majority of respondents were uncertain 

about the direction of future leadership in Rock Creek.  Data from September and October 

suggest that all but one of the FAC members are committed to continued leadership efforts.  

 Farmers were excited to learn about chemical and biological measures of water quality in Rock 

Creek and would like continued access to monitoring data. 

 Farmer respondents appreciated opportunities to collect personalized data about their farms 

and watersheds (Tile-line samples, profitability studies, stalk nitrate tests, and quantifying the 

amount of strip-till/ no-till ground). 

 Farmer respondents believe that MCSWCD/ NRCS employees, ISA staff, and other FAC members 

are trustworthy sources of information. 

 

 



 

Planning Process Awareness 

 All six farmer respondents expressed appreciation for the thorough communication about FAC 

meetings.  A personalized letter or e-mail followed by a phone call was therefore an appropriate method 

to contact farmers about meetings.  However, at the time of the interviews several farmers expressed 

uncertainty about the future direction of Rock Creek watershed management efforts.  Farmer 

respondents did not know who would take charge of leadership or partnership-building initiatives.  

Recent conversations with agency and farmer contacts revealed that FAC members are now more aware 

that Rock Creek has a watershed coordinator and that local leadership will be vital to water quality 

improvement efforts in Rock Creek. 

Recommendation: ISA contacts expressed that in hindsight, they would have liked to hold a final FAC 

meeting.  Farmer interview data suggest that FAC members would have appreciated a final meeting 

intended to clarify individual and organizational roles throughout the implementation phase. In the 

future, ISA should take steps to avoid farmer uncertainty regarding the transition from watershed 

planning to watershed plan implementation. 

 

Knowledge of Water Quality 

 Farmer respondents placed high value on water 

quality and flood mitigation.  When asked what they had 

learned about water quality, most farmers expressed 

appreciation for the opportunity to learn from chemical and 

biological data.  Farmer respondents stated that Rock Creek 

“seems to have decent water quality,” compared to other 

water bodies in Iowa, but that they would like to see further 

improvement.  Several farmers added the caveat that recorded improvement to water quality and 

biological samples could be a result of recent flooding.  Farmer responses regarding water quality 

coincide with statements by local conservation experts.  Overall, FAC members appeared to have gained 

a better understanding of local water quality and aquatic ecosystems. 

Recommendations: Local agency partners should continue to monitor chemical and biological indicators 

of water quality.  If possible, ISA should continue to help analyze and interpret samples using their water 

monitoring lab. Throughout the implementation phase of the Rock Creek plan, effort should be made to 

ensure all Rock Creek farmers have access to water quality data that has been interpreted so as to be 

meaningful. Communication about water monitoring may be the responsibility of the watershed group 

or ISA, as these groups are likely to have higher credibility among farmers who are suspicious of 

government agencies.   

 

 

“As a landowner or operator you 

only notice what you see, so it was 

interesting to get an assessment of 

the whole creek and the whole 

watershed.” 



 

Knowledge of Practices 

 Farmer respondents were not necessarily a representative sample of the watershed, as they 

already had high levels of experience with no-till/ strip-till, cover crops, stream-bank restoration, 

nutrient management, tree-planting, and other soil or water management practices. Although the FAC 

was composed mostly of farmers who would be considered “innovators,” all farmer respondents said 

they learned about new practices or management techniques.  Farmers were especially interested in 

opportunities to collect tile-line samples or conduct profitability studies.  One of the strongest themes to 

emerge from farmer interviews was the need for localized biophysical and economic data, particularly 

on practices such as cover crops.  Three of the farmer respondents voluntarily mentioned an interest in 

anonymously aggregating tile-line, on-farm trial, and profitability data with other farmers.  They 

believed such data could help them learn about their own practices as well as advocate more effectively 

to other farmers in the area. 

Recommendations: ISA and the MCSWCD/ NRCS can 

continue to provide opportunities for farmers to collect 

and/ or access locally-relevant data regarding water quality 

management practices.  The high level of interest in local 

data suggests that watershed stakeholders may be 

interested in learning about the Hewitt Creek Model for a 

watershed management group.  The ISU Extension office 

provides resources regarding the use of this model. 

 

Knowing Where to Seek Information 

 All farmer respondents felt confident that they could go to the MCSWCD/ NRCS office for 

information about cost-share or how to manage a practice.  Additionally, most respondents felt 

comfortable approaching ISA about new practices or on-farm monitoring, and several had already done 

so.  Farmer respondents consistently named four of the FAC members as trusted sources of information 

for farmers in the area.  Overall, farmer respondents have several trusted sources of information 

regarding conservation practices.  However, at the time of the interviews many farmers did not have a 

relationship with the watershed coordinator or did not know that such a person had been hired.  

Recommendations:  Whenever possible, ISA contacts and agency personnel should continue to foster 

trust with Rock Creek farmers.  Local stakeholders who have relationships with farmers should continue 

to help the watershed coordinator build relationships in the Rock Creek area. Farmer leaders can 

continue to make themselves available as trusted sources of information among the farming 

community. 

 

 

“Put a dollar amount to practices so 

when you are trying to tell people 

about a practice, you can 

demonstrate the costs versus the 

benefits. You can show them that 

conservation can also be profitable.” 



 

ENHANCE FARMER ENGAGEMENT 

Dominant themes include: 

 Farmer attendance and engagement with meetings was high.  

 The farmers who attended FAC meetings already are moderately to very engaged with 

conservation practices, but still learned about new practices they plan to try. 

 Data indicate that farmer advisory committee members would like to retain leadership in the 

future; however, they are uncertain about what their roles can and should be. 

 Rock Creek contains at least four farmers who have been identified as opinion leaders and who 

are willing to serve as “spokesmen” for conservation practices. 

 

Attendance at Meetings 

 Of the six farmers who agreed to an interview, four were able to attend all FAC meetings and 

two were able to attend all but one meeting.  The farmers who were unable to attend all meetings cited 

a time conflict and expressed regret that they were unable to attend. 

Recommendation: In future interactions with Rock Creek farmers or other watershed groups, ISA should 

continue to design meetings that actively engage farmers to learn and participate.  ISA contacts, 

farmers, and experienced local stakeholders should advise the watershed coordinator on how to 

facilitate productive meetings.  The watershed coordinator should personally contact farmers and other 

stakeholders with invitations to meetings. 

 

Willingness to Try New Practices 

 All farmer respondents had already worked with ISA or 

planned to work with ISA or the MCSWCD/ NRCS to implement 

a new management or monitoring practice.  Practices that 

provide farmers with personalized information about their 

operations were most popular among farmer respondents. All 

respondents expressed interest in tile-line sampling, although 

one respondent specified that he would not trust a government 

agency to collect or store tile-line data.  Four respondents had 

already sampled tile-lines, and at least two had signed up for 

profitability studies.  

 Farmer responses to in-field practices were mostly 

positive, as all respondents had experimented with or 

“In our movement toward 

treating agriculture as a business, 

maybe we took too much of the 

“culture” out of agriculture… It 

should be about a love of the land 

and passing it on to the next 

generation, but that is culturally 

based, not economically based.  

That’s why we need to engage 

sociologists: because we haven’t 

found the message yet that has 

people clambering to get 

involved.” 



 

permanently implemented practices such as strip-till/ no-till, cover crops, side-dressing, and nutrient 

management plans.  Five farmer respondents had previously experimented with strip-till/ no-till or were 

identified as “champions” for the practice.  While farmer responses to conservation tillage techniques 

were overwhelmingly positive, attitudes toward cover crops were mixed.  Farmers who expressed 

uncertainty about cover crops were concerned that northern Iowa is too cold for winter rye.  Several 

farmers also stressed that cover crops are not the panacea to water quality issues and should be used in 

combination with other in-field and edge-of-field management techniques. 

 Farmer responses to edge-of-field practices were also positive.  At least five respondents had 

CRP land or had planted trees.  Those same respondents were also interested in implementing 

additional edge-of-field practices such as wetlands, ponds, stream buffers, and wildlife habitat.  

Attitudes toward bioreactors were mixed.  Although one farmer planned to install a bioreactor and a 

second farmer expressed that he was open to trying the practice “someday,” at least two farmers 

expressed a preference for practices that serve multiple purposes (nutrient and soil retention, water 

storage, improved infiltration) rather than a single purpose (nitrate retention or filtering). 

Recommendations: While the planning process successfully engaged FAC members to try new practices, 

widespread farmer engagement with new management practices will become a more important 

indicator of success as the project moves through the implementation phase.  Farmer-leaders and other 

project stakeholders should continue to disseminate honest information about water quality and new 

management practices.  Farmer leadership and strategic messaging will be particularly important to 

widespread social acceptance of new management principles. A strong, well-governed watershed group 

can help facilitate farmer leadership and messaging. 

 

Willingness to Retain Leadership 

 According to farmer and agency personnel 

respondents, all but one FAC member has expressed interest 

in remaining involved with a watershed group.  FAC 

members have already demonstrated continued leadership 

by working with agency personnel to promote NRCS practice 

signage, plan a post-harvest FAC meeting, and sign up for 

cost-share practices.  Additionally, two FAC members have 

spoken to the MCSWCD/ NRCS office about starting a 

“farmer mentoring program” that will encourage Rock Creek 

farmers to host farm tours to teach the public about their 

operations.   

 Although Rock Creek has a core group of farmers who are committed to working with a 

watershed group, farmer respondents also indicated that their time is limited and that the area will 

need a “point person who we can go to for information.”  Respondents felt that future leadership should 

“Given time and stimulation, all of 

the minds involved can exercise 

their ingenuity to good ends. 

Continuing a watershed group 

consisting of not only farmers but 

all of the entities interested or with 

expertise, including ISA.  If we all 

have a good idea of the big picture, 

the weak links in the chain and 

areas where more leadership needs 

to be developed can be identified.” 



 

come from ISA, from the MCSWCD/ NRCS, or from a diverse group of local stakeholders. Farmers did not 

envision themselves as primary leaders within Rock Creek, but rather in supportive and advisory roles.  

Recommendation: The data indicate that the farmer advisory committee will continue to play a role in 

Rock Creek watershed management efforts, but that farmers expect ISA and local agencies to facilitate 

leadership and partnership-building efforts.  Key contacts from the MCSWCD expressed confidence in 

their ability to facilitate leadership, build relationships with local farmers, and strengthen partnerships 

among Rock Creek agencies and organizations.  Because respondents expressed hope that ISA would 

remain directly involved in Rock Creek, ISA staff should play a strong supportive role as leadership 

responsibilities transfer to local stakeholders.  In the future, ISA may choose to collaborate with ISU 

Extension agents or other experts to host meetings devoted to defining leadership roles and a 

watershed group governance structure. 

 

Willingness to Serve as a Spokesperson 

 Rock Creek leaders have pinpointed several farmers who not only are opinion leaders, but are 

willing to serve as “spokespeople” for watershed management and conservation efforts.  At least four 

FAC members have served as a visible spokesperson for conservation-minded farmers in Rock Creek.  

During a recent conversation with an agency partner respondent, s/he said that several Rock Creek 

farmers had come to the MCSWCD/ NRCS office “practically glowing because they had been featured in 

the Des Moines Register.”  Additionally, FAC members have volunteered to host field days or place cost-

share practice signs in their fields.  Farmer respondents who had acted as spokesmen for Rock Creek 

farmers said they are comfortable being a visible member of their community.  They also expressed that 

they are comfortable telling neighbors about practices that have worked well on their own farms.   

 Although the data indicate that several FAC members are willing to serve as spokespeople 

within Rock Creek, one farmer respondent offered a caveat about working with the press.  This 

respondent indicated that he prefers to read articles in which he will be quoted before the paper is 

released, as he has been misquoted or comments have been taken out of context in the past.  One 

agency partner respondent also indicated that Rock Creek leaders should exercise care when “putting a 

spotlight on a farmer,” because many farmers are “private people or may not feel they deserve the 

attention.” 

Recommendations: Project leaders can continue to work with those farmers who have been willing 

spokespeople, but exercise caution so as not to overwhelm them with attention or time commitments.  

Rock Creek leaders may also want to work with members of the press to help them develop trusting 

relationships with farmers and learn about farming culture and practices. 

 

 

 



 

ENCOURAGE PARTICIPANT SATISFACTION  

Dominant themes include: 

 Farmers felt meetings were productive and educational. 

 Farmers were somewhat satisfied with the watershed plan, but uncertain about how the plan 

would be implemented. 

 Farmers expressed satisfaction and trust for ISA as a group and ISA staff in particular. 

 

Level of Stated Satisfaction with Meetings 

 All farmer respondents expressed a high level of 

satisfaction with meetings.  Farmers felt their input was 

taken seriously and that the information provided was 

useful.  Farmer respondents also enjoyed activities that 

helped them compare practices or understand their 

watershed in more depth. 

Recommendation: Because farmers appreciated the opportunity to provide feedback and learn about 

their watershed, Rock Creek leaders and ISA should continue to design meetings that facilitate a 

horizontal flow of pertinent information. 

 

Level of Satisfaction with the Watershed Plan 

 Responses to the watershed plan were variable.  Several respondents noted that while nutrient 

reduction is an important goal, they would have liked to place more emphasis on multi-functional 

practices that offer some degree of flood mitigation. Two farmer respondents felt the plan relied too 

heavily on cover crops and “felt a bit cookie cutter.” These respondents felt practices such as ponds, 

wetlands, buffers strips, and CRP should be utilized more heavily and that perennials should cover a 

larger portion of the Iowa landscape. At least one of the two farmer respondents who expressed 

interest in perennials and extended rotations believed that his opinions would seem too radical to the 

average farmer, and that the watershed plan had to appeal to a wide audience.  Other respondents 

expressed approval of the plan but wondered whether Rock Creek farmers would be willing to 

implement the number of practices needed to achieve water quality objectives.  Although responses to 

the plan were mixed, all farmers felt that ISA was genuine about integrating farmer input into the 

planning process. 

Recommendations: ISA should continue to seek out and integrate farmer feedback into watershed 

planning processes, as this technique was viewed favorably.   

“People walked away thinking the 

meetings were valuable and there 

was a lot of good information. [ISA 

staff] prepared presentations and had 

good questions to help fill the time.” 



 

Level of Stated Satisfaction with ISA 

 All farmer respondents expressed a high level of respect and appreciation for ISA as a group and 

for ISA project staff in particular. Respondents felt ISA staff were knowledgeable and trustworthy, and 

appreciated their interest in farmer feedback.  Furthermore, several respondents indicated that other 

commodity groups and private sector actors should follow ISA’s example.    

Recommendation: Respondents indicated that ISA is building a reputation as a leader in watershed 

management efforts.  Farmers appreciate that ISA staff are knowledgeable and accessible.  Respondents 

also appreciate the financial resources that ISA is willing to dedicate to watershed management. 

 

Project Personnel Feedback 

 

 Six of the project personnel involved with the technical advisory committee or planning process 

agreed to meet for an in-person interview. Additionally, four project personnel contacts responded to a 

questionnaire. Those contacts who responded to the questionnaire were identified as having a low or 

medium level of involvement with the Rock Creek planning process.  Contacts who agreed to meet for 

interviews had medium to high levels of involvement.  Interviews followed a semi-structured protocol 

and lasted 25 – 35 minutes.  The interview protocol was intended to measure indicators of success for 

farmer learning, partner engagement, and overall satisfaction, whereas the questionnaire primarily 

aimed to measure satisfaction. Indicators of success were determined based on conversations with ISA 

contacts, suggestions from the FFP social evaluation guide, and past experience with watershed 

program evaluation.  Table 2 outlines the chosen indicators of success. 

Facilitate Farmer Learning Enhance Engagement Encourage Satisfaction 
 Knowledge of outreach 

techniques 

 Ideas on how to 
increase farmer 
knowledge  

 Perceptions of farmer 
engagement 

 Strengthened leadership 
capacity 
 

 Stated level of satisfaction 
with input 

 Stated level of satisfaction 
with communication  

 Trust for ISA staff 

 Satisfaction with 
watershed plan 

Table 2: Stated outcomes and indicators of success for project personnel respondents. 

 

FACILITATE FARMER LEARNING 

Dominant themes include: 

 Respondents aim to build relationships with farmers and make the watershed project visible. 

 Respondents agree that farmers need access to more localized data regarding water quality and 

management techniques.  



 

Knowledge of Outreach Techniques 

 When asked whether the watershed planning 

process taught them anything about effective outreach 

methods, project partner respondents stressed the 

importance of relationships, project visibility, and the 

credibility of an informational source.  All six interview 

respondents stated that strong relationships with farmers 

are a vital element of outreach.  These views reflect similar 

findings from the Boone River watershed project evaluation 

from 2013. Three local agency respondents also 

emphasized the importance of making practices more visible and helping people identify Rock Creek.  

Partners plan to place NRCS signs near visible practices and indicated that farmer leaders have been 

supportive of this idea.  Partners will also place Rock Creek Watershed signs near stream crossings.  

Several interview respondents said they learned that outreach materials are sometimes more effective if 

they are not sent from an agency office.  For example, a letter from the Mitchell County Conservation 

Board may be perceived more positively by farmers than a letter from the USDA-NRCS office. 

Recommendations: Partners should continue to build relationships with farmers and work to make the 

watershed project more visible to the Rock Creek community. As the advisory committee evolves, the 

organization may be able to create a recognizable brand to help with marketing activities such as 

mailings or meeting announcements. 

 

Ideas on How to Increase Farmer Knowledge 

 Project personnel recognized that farmers need 

better access to localized data.  When asked about their 

objectives for farmer learning, all respondents 

mentioned the need for chemical and biological water 

monitoring data, tile-line samples, and locally-relevant 

information about how to manage cover crops or other 

cost-share practices. Several respondents indicated that 

ISA can continue to play a supportive role in Rock Creek 

by working with farmers to collect and share local data. 

Recommendations: As ISA moves into a supportive role in Rock Creek, they can continue to provide 

credible, science-based data to help farmers and agency contacts manage and evaluate new practices. 

As mentioned above, the watershed group may also play an instrumental role in collecting and sharing 

local water quality, practice management, and economic data. 

 

 

“People can look at water quality from 

a federal or state level, but we need 

more local data and from the tile 

outlet. And individuals can be involved 

with sampling their own tile outlets or 

their own stream. Maybe they don’t 

have to do it themselves, but have that 

data that brings that relationship back 

to me as a landowner.” 

“Once they start getting practices 

on the ground and made visible, 

hopefully it will create a snowball 

effect. Hopefully people will see 

there is funding and get interested 

in trying something on their own.  

So visibility is a big thing.” 



 

ENHANCE ENGAGEMENT 

 Project personnel were pleased with the current level of farmer engagement and feel optimistic 

that more farmers will become engaged now that outreach efforts have begun and cost-share 

opportunities are available. 

 Project personnel feel they have the capacity to step into a leadership role.  Partnerships 

between local organizations and farmer leaders are strong or developing.  Leadership roles have 

yet to be clearly defined but stakeholders are aware of the need to create an inter-

organizational watershed group. 

 

Perception of Farmer Engagement 

 All project personnel respondents recognize that farmer engagement will be the primary 

indicator of success as the project moves forward.  When asked about the current level of farmer 

engagement, respondents were pleased with farmer leadership efforts.  All respondents indicated that 

members of the FAC are not only conservation-minded, but well-respected members of the farming 

community.  Respondents also believe that the majority of Rock Creek farmers are likely or very likely to 

try a new practice or otherwise engage with the watershed plan.  Several respondents remarked that 

while the circumstances were unfortunate, the wet spring of 2013 gave many farmers the opportunity 

to learn about cover crops through the prevent plant program. 

 Project personnel respondents were encouraged by 

high attendance at a public watershed meeting about the 

plan.  Respondents estimated that over 50 farmers and 

landowners attended the meeting.  One respondent stated 

that he received a great deal of positive feedback on the 

plan.  He explained that working with conservation-minded 

farmers to write the watershed plan could have resulted in 

a product that did not reflect the interests of the broader 

public; however, he believed that the FAC had created a 

plan that resonated with community needs and interests.   

Recommendation: Farmers and program personnel felt that ISA did an excellent job of finding and 

engaging farmers who are practical, conservation-minded leaders.  As much as possible, ISA should 

continue to seek out “opinion leaders” when working with farmers in Rock Creek and other watersheds. 

 

Strengthened Leadership Capacity 

 Upon completing the watershed plan, ISA staff transferred leadership responsibilities to local 

Rock Creek stakeholders. ISA contacts were therefore interested in the level of leadership capacity 

within Rock Creek. Overall, interview data indicate that the Rock Creek watershed contains several 

“ISA did a fantastic job of getting 

people into leadership roles and 

have done a really good job of 

facilitating leadership among 

farmers… They want us to take on a 

leadership role, which has 

generated a lot of interest.” 



 

individuals and organizations who are able to contribute to leadership efforts and who are currently 

committed to the advancement of the watershed plan.  However, respondents expressed variable 

degrees of confidence about whether the MCSWCD, FAC, and other project leaders would be able to 

“keep the ball rolling.” While some respondents felt very confident about local leadership capacity, 

several respondents noted that the project is too big to depend on a single, inexperienced watershed 

coordinator.  However, interview data suggest that local stakeholders have created strong networks and 

are dedicated to utilizing partnerships to move forward with watershed objectives.  This finding is a 

promising indicator of leadership capacity in Rock Creek. 

 When asked about the social dynamics between agencies, non-profits, and the local ISU 

Extension office, all project personnel respondents indicated that they have positive working 

relationships with other organizations in the Rock Creek area. Respondents from the Mitchell County 

Conservation Board, Pheasants Forever, and the MCSWCD/ NRCS all stressed the importance of building 

partnerships and working with the farmer advisory committee.  

 Overall, interview data indicate that several Rock Creek leaders have a long-term, systems-

based perspective regarding their watershed.  Key respondents not only discussed the importance of 

strengthening existing partnerships and building new relationships, they have also raised the issues of 

how to market practices, define each organization’s role in the watershed, find additional funding 

sources, and learn about additional practices that will help them meet flood mitigation objectives. 

Recommendations: ISA staff can provide agency partners with advice to ease their transition into a 

leadership role.  While organizational roles may not always be clear at the beginning of a watershed 

planning process, ISA should take steps to avoid uncertainty regarding leadership in future watershed 

projects.  Moving forward, the Rock Creek watershed group will need to clarify roles and decide upon a 

leadership structure.  ISU Extension provides a robust set of resources regarding watershed group 

facilitation and management here: http://extension.agron.iastate.edu/waterquality/default.htm.  

 

ENCOURAGE PARTICIPANT SATISFACTION 

 The majority of project personnel respondents were pleased with the level of input they were 

able to have on the watershed plan. 

 The majority of project personnel were pleased with ISA communication efforts. 

 The majority of project personnel had a high level of trust and respect for ISA staff and ISA as an 

organization. 

 Project personnel expressed satisfaction with the watershed plan and gratitude for ISA 

leadership. Like farmers, some respondents felt that the plan focused too heavily on nutrient 

reduction and would have liked to include practices with greater multifunctionality. 

 

http://extension.agron.iastate.edu/waterquality/default.htm


 

Stated level of Satisfaction with Level of Input 

 When asked whether they were satisfied with the level of input they had during the watershed 

planning process, all interview respondents and three of the four questionnaire respondents indicated 

that they were satisfied or very satisfied. MCSWCD/ NRCS respondents in particular were pleased with 

the “information swap” that took place between local agencies and ISA contacts during the planning 

process. However, one questionnaire respondent explained that, “Even though I have no problems with 

ISA taking the lead on this effort, I would have liked to been more involved during key periods of the 

planning process.  But for the most part, I was not made aware of their progress, public meetings, etc., 

so it was difficult for me to keep up.”  

Recommendation: ISA should continue to seek input from key stakeholders when facilitating watershed 

planning efforts and be mindful about involving state-level technical advisors. 

 

Stated Level of Satisfaction with Communication Efforts 

 Again, all but one respondent reported feeling satisfied or very satisfied with the 

communication strategies utilized by ISA to convene meetings or share information.  The same 

respondent who was unsatisfied with his or her level of input also felt unsatisfied with ISA’s 

communication efforts.  Although very satisfied with ISA communication overall, another agency 

respondent noted that s/he experiences occasional difficulties when trying to work as an intermediary 

between ISA and farmers.  For example, several days may pass before s/he is able to talk with ISA staff 

to answer a farmer’s questions about stalk testing or tile line sampling.  This respondent suggested that 

ISA put together a short pamphlet to describe their on-farm services and provide farmers with contact 

information for ISA staff.  The respondent felt that s/he could use such a pamphlet to ensure timely 

delivery of information to interested farmers and to help them feel more comfortable contacting ISA. 

Recommendations: Continue to be diligent about communicating with watershed partners and farmers.  

ISA should create a pamphlet that MCSWCD/ NRCS offices can give farmers who are interested in 

implementing on-farm trials, stalk nitrate testing, tile-line sampling, or other ISA-funded practices. 

 

Stated Level of Trust for ISA Staff 

 Several respondents stated that they initially felt wary about ISA’s motives for becoming 

involved with water quality management efforts. Each of 

these respondents, however, expressed a high level of trust 

and respect for ISA after completing the watershed 

planning process.  Respondents were confident that ISA 

was seeking a science-based approach to balancing 

production with conservation. One respondent said that 

s/he “would absolutely recommend working with them.” 

“Some people might wonder what 

their main objective is since they are 

an ag. organization, but most 

people realize they are trying to 

create a balance.” 



 

This same person explained that ISA “knew how to make local people the leaders,” and create a sense of 

local ownership regarding the project. Several respondents explained that they would not have been 

able to complete the watershed plan or receive funding so quickly without ISA’s leadership.  Project 

personnel indicated that they will continue to reach out to ISA for advice and support. 

Recommendation: Overall, program personnel respondents had positive comments about ISA staff and 

ISA as an organization.  By taking a balanced, science-based 

approach and dedicating resources toward water quality 

improvement, ISA can continue to build relationships with 

diverse stakeholders. 

 

Stated Level of Satisfaction with the Watershed Plan 

 Like farmers, project personnel expressed mixed levels of satisfaction with the watershed plan.  

When asked directly about their views on the plan, respondents expressed a high level of satisfaction.  

All respondents were grateful to have the plan, were very satisfied with the information contained in the 

plan, and felt that the plan had and would continue to help them secure funding. Upon further 

questioning, two respondents indicated that the scenario outlined in the plan was “a good starting 

point” and that they would like to see a heavier focus on multi-functional practices and flood mitigation.  

One of the respondents who expressed such a view also noted that the plan had received positive 

feedback from the public and that s/he was optimistic about the project implementation phase.  

Although the plan may evolve as time goes on, respondents felt the planning process provided 

necessary background information, an opportunity to foster local leadership, and a solid foundation for 

public dialogue. 

Recommendations: Project leaders should first focus on creating a watershed group and leadership 

structure that facilitate collaboration, clarify stakeholder roles, and define short-term objectives. 

Because the conceptual plan outlined in the Rock Creek watershed plan is intended to guide and 

measure progress, leaders can adapt practice objectives to best suit biophysical, social, and economic 

realities on the ground.   

Conclusion 
 

 This evaluation aimed to provide an assessment of the Rock Creek watershed planning process 

facilitated by the Iowa Soybean Association as well as to conduct a preliminary assessment of the 

leadership capacity within the watershed.  Based on interview and questionnaire responses, ISA did an 

exemplary job of seeking input from pertinent stakeholders, facilitating productive meetings, fostering 

trust and communication, and supporting local agencies to secure the necessary resources to implement 

a watershed project.  The largest identifiable gap relates to uncertainty regarding leadership 

responsibilities within the Rock Creek watershed.  Farmer respondents were unsure about the source of 

“I’m just really impressed with ISA 

and would like to congratulate them 

on putting this approach together 

and taking on the leadership.” 



 

future leadership and what role they will be expected to play.  Despite this uncertainty, the data provide 

some positive indicators of leadership potential. Rock Creek stakeholders have a strong social network, 

are committed to fostering a culture of stewardship, and have the resources to employ a watershed 

coordinator to serve as “point person.”  Because their ability to utilize leadership potential will depend 

upon efficient organization and communication, stakeholders would benefit from informational 

resources and guidance on how to build a well-governed watershed group.  ISA and/ or ISU Extension 

may be a valuable source of such support. Moving forward, the data suggest that the plan may evolve to 

place a higher priority on multi-functional practices and flood mitigation. However, the majority of 

respondents were happy with the final product and feel the plan provides a solid foundation for future 

watershed management efforts in Rock Creek.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Suggested Resources 
 

 ISU Extension provides general resources on watershed management at 

http://extension.agron.iastate.edu/waterquality/default.htm.  

 ISU Extension provides information on Performance-based Environmental Management (the 

Hewitt Creek Model) at http://extension.agron.iastate.edu/waterquality/performance.html.  

 Based on farmer responses, Rock Creek stakeholders may be interested in prairie conservation 

strips. Information on prairie strips (STRIPS) can be found at prairiestrips.org or by contacting 

Tim Youngquist (timyoung@iastate.edu) or Lisa Schulte Moore (lschulte@iastate.edu).  

 

Work Cited 
 

Enloe, S. Schulte, LA. Tyndall, JC. 2014. Fostering collaborative watershed management: Lessons learned 

from the Boone River Watershed, IA. Journal of Soil and Water Conservation, 69(5):149A-153A. 

Fishers and Farmers Partnership. 2012. Project Monitoring Guidance for Fishers and Farmers 

Partnership Habitat Restoration Project in the Upper Mississippi River Basin. 

Iowa Soybean Association Environmental Programs and Services. 2014. Rock Creek Watershed Land and 

Water Improvement Plan (Draft). 

Patton, M.Q. 2000. Utilization-focused Evaluation. D.L. Stufflebeam, G.F. Madaus, T. Kellaghan (eds.). 

Pgs. 425-438. Evaluation Models. Kluwer, Boston, MA. 

http://extension.agron.iastate.edu/waterquality/default.htm
http://extension.agron.iastate.edu/waterquality/performance.html
mailto:timyoung@iastate.edu
mailto:lschulte@iastate.edu


























































 

24 
 

 
Figure 23. S imulated hydrograph and nitrate load/concentration curves at the watershed outlet for the multi -practice 

implementation scenario (2-m dam height, 40% reduction in tile flow concentration) as compared to the baseline, existing 

conditions scenario. 

 
Figure 24. S imulated hydrograph and nitrate load/concentration curves at the watershed outlet for the multi -practice 

implementation scenario (1-m dam height, 60% reduction in tile flow concentration) as compared to the baseline, existing 
conditions scenario. 
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Figure 25. S imulated hydrograph and nitrate load/concentration curves at the watershed outlet for the multi -practice 

implementation scenario (2-m dam height, 60% reduction in tile flow concentration) as compared to the baseline, existing 

conditions scenario.  
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The Iowa Nutrient Reduction Strategy is a science and 
technology-based framework to assess and reduce nutrients  
to Iowa waters and the Gulf of Mexico. It directs efforts  
to reduce nutrients in surface water from both point and 
nonpoint sources in a scientific, reasonable, and cost-
effective manner.

It was prompted by the 2008 Gulf Hypoxia Action Plan that 
calls for Iowa and other states along the Mississippi River to 
develop strategies to reduce nutrient loadings to the Gulf of 
Mexico. The plan established a goal of at least a 45 percent 
reduction in total nitrogen and total phosphorus loads.

The Iowa strategy is a coordinated approach for reducing 
nutrient loads discharged from the state’s largest wastewater 
treatment plants, in combination with targeted practices 
designed to reduce loads from nonpoint sources such as 
agriculture.

Success can be achieved using the tools known to work, such  
as targeted, voluntary conservation measures, in conjunction 
with research, development, and demonstration of new 
approaches. The goal is application of proven practices in 
fields and cities across Iowa.

Science Provides Guidance
The strategy related to farmland is built on a scientific 
assessment of practices and associated costs to reduce 
loading of nitrogen (N) and phosphorus (P) to Iowa  
surface waters.

The College of Agriculture and Life Sciences at Iowa State 
University and the Iowa Department of Agriculture and Land 
Stewardship partnered to conduct the scientific assessment. 
The science team consisted of 23 individuals representing five 
agencies or organizations.

The objective of the science assessment was to identify and 
model the effectiveness of specific practices at reducing N 
and P reaching the Gulf of Mexico.

The assessment involved establishing baseline conditions, 
reviewing scientific literature, estimating potential load 

reductions, and estimating implementation costs. The 
assessment shows that broad implementation of a combination  
of practices will be needed to reach desired load reductions. 

A Closer Look
The need to increase voluntary efforts to reduce nutrient  
loss is one of the key points related to agriculture in Iowa’s 
Nutrient Reduction Strategy.

The science assessment identified effective nutrient reduction 
practices in three categories — nitrogen and phosphorus 
management, land use, and edge-of-field. (See charts on 
pages 3-4.)

Management practices involve application rate, timing, and 
method, plus the use of cover crops and reduced tillage. 

Land use practices include perennial energy crops, extended 
rotations, grazed pastures, and land retirement. 

Edge-of-field practices involve drainage water management, 
wetlands, bioreactors, buffers, terraces, and sediment control. 

Some practices that have the greatest potential are highlighted here.

Management Practices – Nitrogen 
Rate Reduction: Matching N application rates with the Corn 
Nitrogen Rate Calculator, a university developed online tool, has 
potential to reduce nitrate-N loss. This tool estimates optimal N 
rates based on fertilizer and corn prices. (Find the calculator here: 
http://extension.agron.iastate.edu/soilfertility/nrate.aspxis). 

�Nitrification Inhibitor: Research shows a corn yield increase 
plus a nitrate-N loss decrease when using a nitrification inhibitor 
(Nitrapyrin) with fall applied anhydrous ammonia. The only cost 
associated with this practice is the material. There is a corn yield 
increase of approximately 6 percent. 

Sidedress: Sidedressing N can be done in different ways and with 
different sources of N, yet the concept of applying fertilizer after 
corn emergence is consistent. This strategy includes applying N 
during plant uptake, as well as timing to reduce the risk of loss from 
leaching events. Sidedressing also allows the N rate to be optimized 
by either soil sampling or crop canopy sensing.

Reducing Nutrient Loss:  
Science Shows What Works

Iowa has been working for decades to protect and improve water quality. However, 
progress measured toward reduction targets at the watershed scale has been 
challenging, and many complex nutrient-related impacts in Iowa’s lakes, reservoirs,  
and streams remain to be addressed.



Management Practices – Phosphorus
Consider Soil-Test P: This practice involves not applying P on fields 
where the Soil-Test P (STP) values exceed the upper boundary of 
the optimum level for corn and soybean in Iowa. The practice 
would continue until the STP level reaches the optimum level. 

Cover Crops: Planting a late summer or early fall seeded cover 
crop can reduce P loss. For example, winter rye offers benefits of 
easy establishment, seeding aerially or by drilling, growth in cool 
conditions, initial growth when planted in the fall, and continued 
growth in the spring. Cover crops also are effective at reducing  
N loss.

Reduced Tillage: Conservation tillage, where 30% or more of the 
soil surface is covered with crop residue after planting, or no-till, 
where 70% or more of the soil surface is covered with crop residue 
after planting, reduces soil erosion and surface runoff. Reduced 
erosion and runoff also reduces P transport. 

Land Use Practices –  
Nitrogen and Phosphorus
�Extended Rotations: Extended rotations reduce the application and 
the loss of both P and nitrate-N. If a shift to extended rotations is 
significant, the amount of corn and soybean produced in Iowa 
would be reduced, along with an increase in alfalfa production 
that could support increased livestock production for alfalfa 
feeding. Another benefit would be improved soil quality. 

Energy Crops Replacing Row Crops: Although there is not a 
current large market for perennial biomass crops as a source 
for energy or transportation fuel production, there are local 
and regional markets. Replacing row crops with energy crops  
or integrating energy crops within the rowcrop landscape 
decreases erosion, surface runoff, and leaching losses in the 
area implemented; therefore, the loss of both P and nitrate-N is 
reduced. An added benefit is an increase in wildlife habitat. 

Edge-of-Field Practices –  
Nitrogen and Phosphorus 
Wetlands: Wetlands targeted for water quality benefits show 
great potential for nitrate-N reduction. Wetland costs include 
design, construction, buffer seeding, maintenance, and land 
acquisition. In addition to water quality benefits, these wetlands 
provide other benefits such as improved aesthetics and habitat. 

�Bioreactors: Subsurface drainage bioreactors also show good 
potential for nitrate-N reduction. Bioreactor costs include 
control structures, woodchips, design, construction, seeding, 
additional tile, management, and maintenance. 

Buffers: Edge-of-field technologies such as buffers are 
designed to settle sediment and sediment-bound N and P, along 
with retaining nitrate-N and dissolved P. Buffers also provide 
wildlife habitat, sequester carbon, reduce greenhouse gas 
emissions, stabilize stream banks, and potentially reduce flood 
impacts. Costs of buffers can vary greatly depending on width, 
type of vegetation, and the amount of earthwork required. 

Saturated Buffers: Field tile drainage is intercepted in a 
riparian buffer and a fraction of the flow is diverted as 
shallow groundwater within the buffer. The nitrate-N 
contained in the tile drainage water is partially removed by 
plant uptake, microbial immobilization, or denitrification. 

What’s Next?
Iowa’s Nutrient Reduction Strategy is a key step toward 
improving Iowa’s water quality while ensuring the 
state’s continued economic growth and prosperity. The 
Practices List will evolve over time as new information, 
data, and science are discovered and adopted.

The path forward to reducing nutrient impacts will 
not be easy, as it will require a high adoption rate of 
multiple practices to achieve the goal of cleaner water 
and a profitable agriculture. To learn more about the 
practices that may be right for your farm, attend a field 
day, contact the Iowa Department of Agriculture and 
Land Stewardship, Iowa State University Extension and 
Outreach, or a certified crop adviser.

More information on Iowa’s Nutrient Reduction Strategy 
is available at www.nutrientstrategy.iastate.edu.

http://www.nutrientstrategy.iastate.edu


Iowa Strategy to Reduce Nutrient Loss: Nitrogen Practices
This table lists practices with the largest potential impact on nitrate-N concentration reduction (except where noted). 
Corn yield impacts associated with each practice also are shown as some practices may be detrimental to corn
production. If using a combination of practices, the reductions are not additive. Reductions are field level results that 
may be expected where practice is applicable and implemented. 

Practice Comments % Nitrate-N 
Reduction+

% Corn Yield 
Change++

Average (SD*) Average (SD*)

N
itr

og
en

 M
an

ag
em

en
t

Timing

Moving from fall to spring pre-plant application 6 (25) 4 (16)

Spring pre-plant/sidedress 40-60 split
Compared to fall-applied 5 (28) 10 (7)

Sidedress – Compared to pre-plant application 7 (37) 0 (3)

Sidedress – Soil test based compared to pre-plant 4 (20) 13 (22)**

Source
Liquid swine manure compared to spring-applied fertilizer 4 (11) 0 (13)

Poultry manure compared to spring-applied fertilizer -3 (20) -2 (14)

Nitrogen 
Application 

Rate

Nitrogen rate at the MRTN (0.10 N:corn price ratio) 
compared to current estimated application rate.

 (ISU Corn Nitrogen Rate Calculator – 
http://extension.agron.iastate.edu/soilfertility/nrate.aspx 

can be used to estimate MRTN but this would change 
Nitrate-N concentration reduction)  

10 -1

Nitrification 
Inhibitor

Nitrapyrin in fall – Compared to fall-applied 
without Nitrapyrin 9 (19) 6 (22)

Cover Crops
Rye 31 (29) -6 (7)

Oat 28 (2) -5 (1)

Living Mulches e.g. Kura clover – Nitrate-N reduction from one site 41 (16) -9 (32)

La
nd

 U
se Perennial

Energy Crops – Compared to spring-applied fertilizer 72 (23)

Land Retirement (CRP) – Compared to spring-applied fertilizer 85 (9)

Extended Rotations At least 2 years of alfalfa in a 4 or 5 year rotation 42 (12) 7 (7)

Grazed Pastures No pertinent information from Iowa – assume similar to CRP 85

Ed
ge

-o
f-

Fi
el

d

Drainage Water 
Mgmt. No impact on concentration 33 (32)

Shallow Drainage No impact on concentration 32 (15)

Wetlands Targeted water quality 52

Bioreactors 43 (21)

Buffers
Only for water that interacts with the active zone 

below the buffer. This would only be a fraction of all 
water that makes it to a stream.

91 (20)

 Saturated Buffers Divert fraction of tile drainage into riparian buffer to remove 
Nitrate-N by denitrification. 50 (13) 

+ 	 A positive number is nitrate concentration or load reduction and a negative number is an increase.
++	 A positive corn yield change is increased yield and a negative number is decreased yield. Practices are not expected to affect soybean yield.
*	 SD = standard deviation. Large SD relative to the average indicates highly variable results.
**	This increase in crop yield should be viewed with caution as the sidedress treatment from one of the main studies had 95 lb-N/acre for the 
	 pre-plant treatment but 110 lb-N/acre to 200 lb-N/acre for the sidedress with soil test treatment so the corn yield impact may be due to nitrogen 
	 application rate differences.

 



Iowa Strategy to Reduce Nutrient Loss: Phosphorus Practices
Practices below have the largest potential impact on phosphorus load reduction. Corn yield impacts associated 
with each practice also are shown, since some practices may increase or decrease corn production. If using a 
combination of practices, the reductions are not additive. Reductions are field level results that may be expected 
where practice is applicable and implemented. 

Practice Comments % P Load 
Reductiona 

% Corn Yield 
Changeb 

Average (SDc) Average (SDc)

Ph
os

ph
or

us
 M

an
ag

em
en

t P
ra

ct
ic

es

Phosphorus 
Application

Applying P based on crop removal – Assuming optimal 
STP level and P incorporation 0.6d 0

Soil-Test P – No P applied until STP drops to optimum or, 
when manure is applied, to levels indicated by the P Indexf 17e 0

Source of 
Phosphorus

Liquid swine, dairy, and poultry manure compared to 
commercial fertilizer – Runoff shortly after application 46 (45) -1 (13)

Beef manure compared to commercial fertilizer – Runoff 
shortly after application 46 (96)

Placement of 
Phosphorus

Broadcast incorporated within 1 week compared 
to no incorporation, same tillage 36 (27) 0

With seed or knifed bands compared to surface application, 
no incorporation 24 (46) 0

Cover Crops Winter rye 29 (37) -6 (7)

Tillage
Conservation till – chisel plowing compared 

to moldboard plowing 33 (49) 0 (6)

No till compared to chisel plowing 90 (17) -6 (8)

La
nd

 U
se

 
Ch

an
ge Perennial 

Vegetation

Energy Crops 34 (34)

Land Retirement (CRP) 75

Grazed pastures 59 (42)

Er
os

io
n 

Co
nt

ro
l 

an
d 

Ed
ge

-o
f-

Fi
el

d 
Pr

ac
tic

es

Terraces 77 (19)

Buffers 58 (32)

Control Sedimentation basins or ponds 85

a	 A positive number is P load reduction and a negative number is increased P load.
b	 A positive corn yield change is increased yield and a negative number is decreased yield. Practices are not expected to affect soybean yield.
c	 SD = standard deviation. Large SD relative to the average indicates highly variable results.
d	 Maximum and average estimated by comparing application of 200 and 125 kg P2O5/ha, respectively, to 58 kg P2O5/ha (corn-soybean rotation 
	 requirements) (Mallarino et al., 2002).
e	 Maximum and average estimates based on reducing the average STP (Bray-1) of the two highest counties in Iowa and the statewide average STP  
	 (Mallarino et al., 2011a), respectively, to an optimum level of 20 ppm (Mallarino et al., 2002). Minimum value assumes soil is at the optimum level.
f	 ISU Extension and Outreach publication (PM 1688).

Iowa State University Extension and Outreach programs are available to all without regard to race, color, age, religion, national 
origin, sexual orientation, gender identity, genetic information, sex, marital status, disability, or status as a U.S. veteran. Inquiries 
can be directed to the Director of Equal Opportunity and Compliance, 3280 Beardshear Hall, (515) 294-7612.                                                                         
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Impact/Effort Matrix 

The Impact/Effort Matrix was a tool used during the Rock Creek watershed planning process to help the 
group decide which conservation practices should be the focus of the watershed plan and specifically 
the best management practice implementation scenario.  The impact/effort tool was presented in the 
University of Wisconsin Office of Quality Improvement Facilitator Tool Kit document. The impact/effort 
exercise was lead by staff from the Iowa Soybean Association.  Farmer participants were asked to rate 
the "effort" they thought it would take to accomplish an action, such as install a pond.  The "effort" 
included all components of installation, including time, lost productivity, cost, maintenance, etc.  Staff 
from the Iowa Soybean Association then rated each practice's impact relative to each goal included in 
the Rock Creek Watershed Plan, the higher the impact score the more benefit that practice provides. A 
matrix was then developed for each goal showing how all conservation practices scored for both effort 
and impact. The matrices were used to identify practices most suited for the best management practice 
implementation scenario.   Practices in the "Priority A" category are those that will make the most 
difference for the least amount of effort.  Practices in "Priority B" provide benefit but the effort is 
greater.  Practices in "Priority C" provide little benefit but may be easily implemented.  Practices in 
"Priority D" should not be implemented relative that that particular goal, these practices are difficult 
and provide little benefit.   
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