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How Much is Enough? 
Lessons  from the Saginaw Bay Watershed 



Presentation Outline 

• Model and data analysis we developed to 

answer the question “How Much is Enough?” 

 

• Online tools to help track ecological benefits of 

conservation 

 

• Implementation Projects 

 

• New funding models 



Saginaw Bay Watershed 

Michigan’s Largest 

Watershed 

• Drains 8,709 mi2 

• Covers 22 counties  

• 15% of MI’s total land 

area 

• 7,000 miles of rivers! 

 

45% agricultural land use 

 

 





The Focal Problem 

• Agriculture has significantly altered freshwater 

ecosystems in the US 

 

• We spend $4.5 Billion on conservation provision 

of Farm Bill…$50 million per year in MI 

 

• Perception is this should be enough, but is it? 

 

• Not an easy question to answer 



Traditional Approach in Agricultural 

Watersheds  

Conservation Tillage 

Two-Stage 

Ditch 

Buffer Strips 

How much is enough?  

 
Where will they have 

the most impact?    



How Much is Enough? 



Algae Blooms 

http://thumbwind.files.wordpress.com/2012/02/bloom.jpg


It Depends on Your Goal 

Acres of BMPs 

 
 

 

       Total $$ Spent 



Importance of Being Outcome-Based  

• Get Healthier? 

• Outcome: Certain Goal Weight or Cholesterol Level 

• Get Financially Stable? 

• Outcome: 6 months of savings 

 

 

 

• Improve Water Quality 

• Measure: Healthy Fish Community 

 (Index of Biotic Integrity of 90 or higher) 



Outcome-Based: Identifying Action Steps 

• Get Healthier? 

• Outcome: Certain Goal Weight or Cholesterol Level 

• Tasks: Limit fat and calories to X per day 

 

• Get Financially Stable? 

• Outcome: 6 months of savings 

• Task: Save $$ per month, reduce expenses by X% 

 



Outcome-Based: Identifying Action Steps 

• Improve Water Quality 

• Measure: Healthy Fish Community (Index of 

Biotic Integrity of 90 or higher) 

 

• Tasks: 

• Reduce sediment and nutrient levels to a 

point where they no longer limit the fish 

community health 

• Implement conservation practices 

• But How Much is Enough? 

 



• Actual Fish community health data vs. 
Predicted water quality (SWAT modeling) 

Models Linking  
Fish Communities to Water Quality 

 



Which Variables Are Limiting and Where? 
PHOSPHORUS NITROGEN 

SEDIMENT/FLOW 



 

Phase 1 – Identify “ceilings” to set goals 
 



Phase 2: 
 Linking Practices to Water Quality and Fish 

•  Within 4 watersheds of Saginaw Bay 
 
• Used SWAT to model changes  
   in water quality under different  
   scenarios (12 BMPs) 

•  Current condition 
•  Medium (25%)  
•  High (50%) 
•  Historic Condition 
 

• Assess costs and benefits 
• 25% scenario costs $22 M 
• 50% scenario costs $44 M 

 



Sub-watershed Comparison: 

Fish Community Health 

Current Condition 25% BMP 

Implementation 



Sub-watershed Comparison: 

Fish Community Health 

Current Condition 50% BMP 

Implementation 



Dose Response Curve 



QUICK SUMMARY 

TNC and partners have developed the 

science so we can determine: 

 

 

1. HOW MUCH: What percentage of the land needs to be 

treated with practices 

 

2. WHERE: Where conservation practices need to be 

implemented 

 

3. OUTCOME ORIENTED: All the work is tied to improving 

fish community health 

 



Calculator Tools in the 

Saginaw Bay Watershed 

Technology to target and track progress towards the 

goal: 

1. Sediment Calculator 

2. Nutrient Calculator 

3. Groundwater Recharge Calculator 

4. Accounting System (BMP tracker) 

 

All currently being developed by MSU-IWR 

Will be completed by March  2014 & available online  



Sediment and Nutrient Calculators 

 http://35.8.121.111/glwms/ 



Watershed Scale Analysis 



Select Watersheds to Analyze 



Select Watersheds to Analyze 



HIT Analysis: Sediment 



HIT Analysis: Sediment 



Total Sediment Loading 



Zooming in on Specific Farm Field 



Look at Risks on a Specific Farm Field 

EROSION 



Look at Risks on a Specific Farm Field 

SEDIMENT 



Drawing Specific Parcel Boundaries 



Running Field Scale Analysis  

Conventional till to No till with Cover Crops 



Selecting BMPs to Model Sediment Loading  

(HIT Model) 



Evaluating Erosion Results:  

Conventional Till –to- No Till w/Cover Crops  

150 ton/yr reduced 

erosion 

 

49 tons/yr reduced 

sediment loading 

 

61% reduction! 



Selecting BMPs to Model Nutrient Loading: 

LTHIA Model 



Evaluating Nutrient Reduction Results 

8017 lbs/yr 

reduced nitrogen 

loss 

 

97 lbs/yr reduced 

phosphorus loss 

 



Affected Area Shaded in Blue 



Putting the Science into Practice 

1. Via traditional Farm Bill cost-share programs 

2. Via the Supply Chain Influences 

3. Via Pay for Performance 

 

  

PROJECT: Cass River Watershed 

 

– Partnering with Conservation Districts  

• $120,000 C.S. Mott Foundation 

– Targeted outreach to areas with largest 

potential for impact 

 



Cass River Subwatershed Comparison 

Health of the Local Fish Community 
 



Where do fish improve the most? 

25% BMP 

Implementation 
Sanilac and 

Tuscola 

Conservation 

Districts will be 

focusing in these 

areas for 

Implementation 

116,034 row crop acres total 

• 25%=29,000 acres 

• 50%=58,000 acres 

 

 



Cass River Watershed Demo Project 

COVER CROPS 

WETLAND RESTORATION 

STRIP TILL 

EDUCATION 



Cass River Watershed Demo Project 

These goals are contingent on securing  funding via Farm Bill program.  

Practice Goal Acres Oct 2013 

Update 

Nutrient Management 12,000  8,687 

Conservation Crop 

Rotation 

3,000 1,191 

Tillage Mgt (No Till, Strip 

Till, Mulch Till) 

15,000 1,506 

Cover Crop 3,000 881 

Filter Strip 7.3 acres 

Wetland 

Creation/Restoration 

5-7 sites (min 1 

acres) 

13 acres (8 

sites) 



Testing Transactions: Pay for Performance 

Sediment Reduction in the 

Bad River Watershed - Partner: Gratiot Conservation 

District, NRCS 

 

- Great Lakes Commission 

Grant ($250,000) 

 

- Develop a watershed goal for 

sediment reduction  

 

- Set a payment rate for 

sediment reduction ($/ton) 

 

- Using the sediment calculator 

to determine reduction amount 

 



Testing Transactions: Drain Fee Reduction Project 

Shiawassee River Watershed 

- Partners: County Drain 

Commissioner, MSU-IWR, 

local conservation district 

 

- Cook Family Foundation 

invited proposal 
 

- Develop a watershed goal for 

sediment reduction  
 

- Set a discount value for 

sediment reduction ($/ton) 
 

- Using the sediment calculator 

to determine reduction amount 

 



Supply Chain: Kellogg influences wheat farmers to 

implement conservation practices 

Cass River Pilot Project 

• Partners: Kellogg, Star of the 

West Milling Co, MSU-IWR 
 

• Set a watershed sustainability 

goal (P reduction in lbs) 
 

• Train crop advisors on use of 

calculators 
 

• Voluntary implementation 
 

• Track progress towards goal 

using BMP tracker 

 

 

 

 



Many Stakeholders Involved in 

Implementation! 

Funders 

- C.S. Mott Foundation 

- USDA-NRCS CEAP 

- Great Lakes Commission 

- Great Lakes Protection Fund 

- Kellogg Company 

- U of M Water Center (Erb) 

- Cook Family Foundation 

- Herrick Foundation 

- Americana Foundation 

 

Partners/Stakeholders 

• MSU-IWR, SVSU 

• County Drain Commissioners 

• Conservation Districts 

• Private Companies (Star of the 

West, Michigan Sugar) 

• Natural Resources 

Conservation District (NRCS) 

• MDEQ, MDNR, MDARD 

• USFWS, USGS 

• Saginaw Bay WIN 

• Farm Bureau 

• Legislative Leaders 

• Cass River Greenway, Friends 

of the Shiawassee River 

 

 

 

 

 

 

 



Great Lakes Project  

AG Strategy: Theory of Change 


