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Class 4

• Iowa Impaired Waters
• Advancing solutions to water quality problems
• Costs to improving water quality
• What can the average person do to improve water quality
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Degrees/Categories of Impairment

•Category 1: All designated uses (e.g., for water 
contact recreation, aquatic life, and/or drinking 
water) are met.

•Category 2: Some of the designated uses are met but 
insufficient information exists to determine whether 
the remaining uses are met.

•Category 3: Insufficient information exists to 
determine whether any uses are met.

•Category 4: The waterbody is impaired but a total 
maximum daily load (TMDL) is not required.

•Category 5: The waterbody is impaired and a total 
maximum daily load (TMDL) is required.
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Impaired Waters

• 58% of Iowa stream lengths are impaired
• Why can we not make progress?
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Impaired 
Waters: 

Rivers and 
Streams

source: Iowa DNR
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Stream Impairments

source: Iowa DNR

No Stream Standards for N and P!
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Lakes and 
Reservoirs

source: Iowa DNR
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Wetlands
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Lake, Reservoir and Wetland Impairments

No lake Standards for N and P!
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Lake Nutrient 
Standards WERE 
proposed!!
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Fish Kills
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The Path Forward??
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Watershed Approach

The watershed approach is a coordinating 

framework for environmental management that 

focuses public and private sector efforts to address 

the highest priority problems within hydrologically-

defined geographic areas, taking into consideration 

both ground and surface water flow. 
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No Iowa County lies completely within a HUC 8 Watershed
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Watershed Approach Guiding Principles

Geographic Focus

• Activities are directed within specific geographic areas, typically the 

areas that drain to surface water bodies or that recharge or overlay 

ground waters or a combination of both.
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Soil and Water Conservation Districts and NRCS Districts
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Watershed Approach Guiding Principles

Partnerships

• Those people most affected by management decisions are involved 

throughout and shape key decisions.

• Ensures that environmental objectives are well integrated with those for 

economic stability and other social and cultural goals. 

• Provides that the people who depend upon the natural resources within 

the watersheds are well informed of and participate in planning and 

implementation activities. 
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Watershed Approach Guiding Principles

Sound Management Techniques based on Strong Science and Data --
Collectively, watershed stakeholders employ sound scientific data, tools, 
and techniques in an iterative decision-making process. This includes: 

• Assessment and characterization of the natural resources and the 
communities that depend upon them

• Goal setting and identification of environmental objectives based on 
the condition or vulnerability of resources and the needs of the aquatic 
ecosystem and the people within the community

• Identification of priority problems
• Development of specific management options and action plans
• Implementation
• Evaluation of effectiveness and revision of plans, as needed. 

Adaptive Resource Management
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Adaptive Resource Management
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The Iowa Watershed Approach (IWA)

• Vision for Iowa’s future that voluntarily engages stakeholders throughout 

the watershed to achieve common goals

• Move toward a more resilient state. 

• Replicable model for other communities where the landscape has lost its 

natural resilience to floods. 

• Iowans helping Iowans, and demonstrating commitment to agricultural 

stewardship, to the environment, to their neighbors, and to the future. 
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The goals of the IWA include the following:

•Reduction of flood risk;
•Improvement in water quality;
•Increased resilience;
•Engagement of stakeholders through 
collaboration, outreach, and education;
•Improved quality of life and health for Iowans
•Development of a replicable program.
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What is a WMA?

Chapter 28E Agreement by two or more eligible political subdivisions 
within a HUC8. A board of directors governs the WMA, which may 
undertake the following activities:
•Assess and reduce flood risk;
•Assess and improve water quality;
•Monitor federal flood risk planning and activities;
•Educate residents of the watershed regarding flood risks and water 
quality; and
•Allocate moneys made available to the Authority for purposes of water 
quality and flood mitigation.
A WMA does not have taxing authority and it may not acquire 
property through eminent domain
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Pitfalls
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Good watershed coordinators are hard to keep



IIHR―Hydroscience & Engineering
Research, Education, and Service

33

Money runs out before work is completed



IIHR―Hydroscience & Engineering
Research, Education, and Service

34

Bad Faith Partners

North Raccoon Watershed

• $2.5M from IWA project

• Only $545,000 spent

• Northern counties wanted to exclude Polk and Dallas Counties using 

altered map—wanted two separate WMAs

• Watershed coordinator let go

No Accountability
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Costs are largely borne by the taxpayer

1600 HUC 12s 
in Iowa

$1M/yr water 
quality

$1M/yr
flooding
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Costs to 
clean up 
water using 
this approach
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Nitrate: Floyd County Example

68 kg N per day

Cost $500,000

Drains to Cedar River

Cedar River N Load at 
Conesville (2020): 
152,000 kg/day
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Economics of Nitrogen Loss

• 2016 production costs (labor, land, seed, machinery, chemicals, insurance, 
fertilizer) for corn following soybean, assuming a yield of 180 bushels per 
acre: $719/acre 

• Value of N lost to streams ($17.74) was 2.5% of production cost during a wet 
year (2016)

• Cover Crops cost $30/acre, which increases production costs 4.2% for corn, 
5.6% for soybean

• Cover Crops sequester 31% of lost nitrogen ($5.50).
• All Iowa C/SB acres in cover crops: $563M/year, $175/Iowan.
• Yield benefit would have to be 8 bushels of corn, 3 bushels of soybean



IIHR―Hydroscience & Engineering
Research, Education, and Service

44

Two Stage Ditch

$1Million/mile



IIHR―Hydroscience & Engineering
Research, Education, and Service

45

Saturated Buffers: $4000 to treat 80 Acres ($50/acre)

50% reduction
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7.7 million acres

$400M to treat with 
saturated buffers
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Economics of N loss

Cost of Nitrogen: today about $0.55/lb

Cost to remove nitrogen using BMPs: $2-$10/pound

Average statewide load: 600 
million lbs

45% reduction = 270 million 
lbs/year

$540M to $2.7B/year
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How Do You Overcome Structural Drivers to Bad Water Quality?
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Boyer

Skunk



IIHR―Hydroscience & Engineering
Research, Education, and Service

50



IIHR―Hydroscience & Engineering
Research, Education, and Service

51

What has happened to Iowa Ag since 1970?

Loss of Crop Diversity
Concentration of Livestock
Decouple Livestock and Crop 
Production
Huge increase in Hogs and Chickens
Loss of Cattle—especially on pasture
Fewer Farmers farming more land
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Can farm a lot of acres in with an 8-10 week time commitment
Average age of Iowa farmer now is about 60
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2018

Autonomous Tractors
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One possible solution
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More Diverse Farming Systems Marsden Long Term Rotation Study-ISU

Matt Liebman

Corn/Soybean/Oat/Alfalfa/Alfalfa vs 
Corn/Soybean
N fertilizer use 91% lower
Herbicide use 97% lower
Weed biomass similar
Soybean sudden death syndrome much lower

Soil health is better
Tile nitrate 57% lower
Soil erosion 50% lower
Fossil Fuel use 60% lower
Net returns similar (revenue lower but input costs 
also lower)



IIHR―Hydroscience & Engineering
Research, Education, and Service

56

More Work
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Diverse systems usually require cattle
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What do we want our production system to look like?

Commerce

Nutrition?
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Regulation
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Regulation

Pros:

Inexpensive to taxpayer

Establishes water quality 
standards

Applies to everybody

Cons:

Enforcement

No incentive to do better than 
the minimum

Politics
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Chris Jones Five
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No manure on snow or frozen ground
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Ban Fall Tillage
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Ban Cropping in 2-year Flood Plain
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Require farmers to adhere to Iowa State N rate recommendations
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Rewrite the Master Matrix Livestock Regulations 
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Map credit: Dan Anderson, ISU

The county’s color 
indicates the available 
manure P relative to 
crop needs (%). For 
example, Lyon County 
in far northwest Iowa 
has enough manure to 
meet nearly 100% of the 
crop needs. The white 
number is the amount 
of P commercial 
fertilizer being sold in 
the county per corn 
acre.
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Input management costs taxpayer $0



IIHR―Hydroscience & Engineering
Research, Education, and Service

70

Rework Federal Farm Programs
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What can you do?
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Use Low or No Phosphorus
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Grassroots

Demand elected leaders address water quality
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