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Building on Strength: A Vision for Economic Development in the Heart of America’s Dairyland. 
 
Strong culture.  Strong history.  Rich and productive landscapes.  The cultural and economic 
identity in the Heart of America’s Dairyland is thriving.   
 
For nearly 100 years, the farm families and dairy producers in Marathon County and central 
Wisconsin have led the state and the nation while stewarding and protecting the land and 
water resources that make Marathon County beautiful and productive.   
 

• Leaders across Wisconsin have recognized the time is now to build on the strength of 
the dairy industry in order to meet a growing worldwide demand for high-quality dairy 
products.   

 
Marathon County has long understood the need to protect the land base for farming.  As far 
back as the 1930s, partnerships for soil conservation and drainage protected land and water 
resources and allowed dairy farming to thrive and prosper here.  Under Wisconsin’s Farmland 
Preservation Program, Marathon County has had an active Farmland Preservation Plan and 
program for over 30 years.   
 

• Farmers and public leaders in Marathon County are proud of their tradition and 
history of partnering to protect land and water resources.  Marathon County has a 
strong attachment to its working lands, which are a source of pride, beauty, and 
economic vitality.  

 
Recognizing the need to update its plans to reflect changing conditions and new opportunities, 
Marathon County recently adopted its 2014 Farmland Preservation Plan.  
 
One focus of the plan is to encourage 
the development of Agricultural 
Enterprise Areas (AEAs).  AEAs are 
voluntary partnerships between 
famers, towns, the county and the 
State of Wisconsin to protect special 
areas for farming and to focus financial 
incentives (primarily tax credits) for 
farmland preservation. 
 
Marathon County has partnered with 
many towns, including towns in Clark 
County to develop the “Heart of 
America’s Dairyland AEA” (HOAD-AEA).  
This HOAD-AEA protects the land base for the dairy industry in western Marathon County and 
in Clark County for years to come.   
 

 



 In 2014, Wisconsin experienced record-high dairy prices and record-high dairy profits in 2014.  
Demand for dairy products worldwide is increasing and shows few signs of slowing down.   
 
Unlike declining industries or shrinking regions, the challenges of economic development in the 
Heart of America’s Dairyland are challenges associated with growth and change:  

 
• increasing production to meet increasing demand for dairy products;  
• protecting the land base for the dairy industry to continue thriving;  
• managing water resources;  
• providing opportunities for young farmers to enter and continue farming;    

 • encouraging new and innovative strategies and technologies. 
 
The purpose of this report is to outline a number of visions, strategies and challenges for 
economic development within the Heart of America’s Dairyland AEA.  As counties and towns 
move forward with implementation of the HOAD-AEA, how can they foster economic 
development consistent with the AEA principles?  This report also addresses how increased 
economic activity associated with the dairy industries can contribute to watershed protection. 
 

• The opportunities and challenges we outline in this report are good problems to have!  
They are the challenges of a vibrant and growing industry. 

 



Community Profile 
 

Marathon County is the largest county by area in Wisconsin. Centrally located, it is bisected by 
the Wisconsin River.  Agriculture is central to Marathon County's heritage, identity, and to the 
County’s economic and land use future. The County is comprised of 490,628 total acres of 
farmland, which makes up nearly fifty-percent (50%) of the land base.  4,000 landowners 
operate 2,545 farms in Marathon County, virtually all of which are family-owned. Agriculture 
contributes $2.54 billion in revenues and nearly 13,650 jobs to Marathon County’s economy. 
Focusing on dairy, Marathon County ranks first in value of milk and dairy products among all 72 
counties in Wisconsin. The 61,000 milking cows in the county each contributes $3,772 in total 
local sales. Out of all the counties in the state, Marathon County ranks second for value of crops 
and hay, and third in total value of agricultural products sold. 
      
Clark County is located to the west of Marathon County. Agriculture is central to Clark County 
as well. Farms comprise about 440,376 acres, or 57-percent (57%) of the county’s land base. 
Agriculture contributes $1.5 billion in revenues and 7,700 jobs in Clark County. Dairy is also a 
key industry in Clark County, and each dairy cow generates $3,918 in on-farm sales. Milk 
accounted for $22.7 million in sales in 2007.1 
  
The Agricultural Enterprise Area (AEA), designated as the “Heart of America’s Dairyland” lies in 
eastern Clark and western Marathon counties. The AEA presently includes the towns of Bern, 
Halsey, Hamburg, Berlin, Holton, Johnson, Rietbrock, Rib Falls, Hull, Frankfort, Wien, Cassel, 
Marathon, Brighton, Eau Pleine, Emmet, Spencer, McMillan, and Day; the villages of 
Dorchester, Unity, Spencer, Stratford, Fenwood, Edgar, Marathon City, and Athens; and the 
cities of Marshfield, Abbotsford, and 
Colby. Currently, the Department of 
Agriculture, Trade and Consumer 
Protection (DATCP) is reviewing a 
petition by the Heart of America’s 
Dairyland to expand the AEA.  
 
 
Challenges identified in the Farmland 
Preservation Plan include low density 
residential land uses fragmenting 
agricultural land, increasing cropland 
conversion, fragmentation of 
farmland, and increased demands on infrastructure capacity due to larger farms. Opportunities 
include the development of a regional agricultural clusters consisting of ginseng, dairy, timber, 
vegetables, and the use of best management practices for protection of soil and water 
resources. 

1 UW-Cooperative Extension. 2011. Clark County Agriculture: Value and Economic Impact. 
http://www.uwex.edu/ces/ag/wisag/documents/agimpactbrochClarkCoFINAL.pdf 
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Economic Strategy and Positioning for Marathon County 
 
We undertook an economic strategy analysis for Marathon County to identify regional 
economic strengths and potential for increased economic development.  Our analysis shows 
that dairy farming and dairy product manufacturing represent not only Marathon County’s 
greatest competitive advantage nationally, but these industries represent a cluster of economic 
activities with significant economic impacts for county employment and income.   
 
Economic Clusters in Marathon County 
In this section, we focus on identifying the clusters of industries in Marathon County which 
represent strengths for the region and potential for growth and development.  As identified in 
the UW-Extension publication “Contribution of Agriculture to the Wisconsin Economy,2” the 
standard way to identify regional economic clusters is to look at employment patterns.   
 
When a region has a larger percentage of employment in an industry than the nation as a 
whole, this indicates a competitive advantage.  When measured as changes over time, this 
indicates whether industries are strengthening or declining relative to the nation as a whole.   
 
Box XX shows employment in all industries for Marathon County (excluding wholesale and retail 
trade, other services and public administration) and how they changed from 2001 to 2013.  We 
calculate for each industry its “Location Quotient” (LQ) which indicates how specialized 
Marathon County is in a particular industry.  The location quotient calculation is:  
 

Location Quotient = Percent of Employment in an industry locally/Percent of 
Employment in that industry nationally 

 
When a Location Quotient is greater than 1 (LQ > 1) it means that Marathon County has an 
advantage (or “relative strength”) in that industry.  When the Location Quotient is less than 1 
(LQ < 1) that means that Marathon County does not have a comparative advantage (or “relative 
weakness”) in that industry.  Changes over time (2001 to 2013) show whether an industry in 
Marathon County is strengthening or weakening relative to the nation. 
 
More industries in Marathon County are in the top row (strengthening) than are in the bottom 
row (declining), indicating that employment in these industries grew faster between 2001 and 
2013 in Marathon County than in the rest of the U.S.   
 
Economic development strategies involve identifying clusters of strong and growing industries 
for additional support and investment.  The top-left box shows those “strong-and-
strengthening” industries in Marathon County.  There is clearly a defined cluster of industries 
associated with the dairy industry and food processing.  The industry with the the greatest 
comparative advantage is Dairy Cattle and Milk Production, which also had the strongest 
growth in comparative advantage from 2001 to 2013.   

2 See: http://wp.aae.wisc.edu/wfp/contribution-of-agriculture-to-the-wisconsin-economy/.   
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Sectors where the county is relatively weaker but where employment is growing faster than the 
national average are shown in the top-right hand box.  These are potential emerging clusters 
where economic development efforts could be concentrated to develop an advantage.  Relative 
to economic development efforts for the dairy cluster, crop production and agricultural support 
activities show potential areas for investment and strategies. 
 
The lower-left box represents those industries where Marathon County is stronger than the rest 
of the U.S., but where growth in the previous years has been slower than growth in that 
industry in the rest of the country.  Dairy product manufacturing (this sector includes fluid milk 
and butter manufacturing, cheese manufacturing, ice cream and frozen dessert manufacturing, 
and dry/condensed/evaporated milk and whey processing) remains a strength of the county, 
but employment in dairy manufacturing has grown slower in Marathon County than in the rest 
of the U.S.  Industries in this portion of the box are potential targets for additional support and 
investment to maintain a county’s economic advantage.   
 

 
 
 
Multipliers: Keeping Dollars Local 
We also examined which industries in Marathon County have the highest “multipliers.”  
Multipliers represent the regional impact that new economic activity in one sector has on the 
rest of the region’s economy.  For example, if a dairy farm expands its operation and must 
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purchase more feed from a local seller, that local seller might spend additional money at a local 
retail store.  As the retail store employs more people, employees buy houses and cars and food 
at local grocery stores.  Multipliers capture not only sales and purchases of inputs from one 
business to another, they also capture the additional consumer spending from increased 
employment or income.  Some of new spending stays within the county and some leaks out to 
other regions in the state and nation. 
 
Another way to think of multipliers is that they represent how much additional economic 
activity is expected to result within the county as a result of a $1 increase in demand for the 
products of a particular sector.   
 

For example, the multiplier reported for the Cheese Manufacturing sector is 1.76.  That 
means that an increase of $1 in demand for cheese manufactured in the region will 
result in a total increase of $1.76 in economic output in the region.   

 
We created an economic impact model combining Marathon and Clark counties using the 
economic software IMPLAN.3   
 
For the most recent year available (2012) we computed total multipliers for every industry in 
Marathon and Clark Counties.  The top 10 sectors are shown in the table below.  As can be 
clearly seen, a cluster of agricultural related producing and manufacturing sectors represent 6 
out of the 10 top sectors for economic impact in Marathon and Clark counties.  Dairy-related 
industries specifically constitute 3 out of the top 10 sectors.   
 

 
  
Our analysis shows that dairy-related industries are a strong component of the Marathon 
County economy.  Enhancing economic development in the Heart of America’s Dairyland will 
therefore spur additional economic activity and income growth in the county.  In fact, 

3 IMPLAN is unable to calculate a model for only Marathon County because some of its data for some industries is not disclosed 
at that level.   
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investment in agriculture-related industries provide some of the best “bang for the buck” in 
terms of economic development.    
 
In the next section, we examine specific possibilities of enhanced economic development in the 
milk, cheese and whey industries. 
 
Dairy Products: economic development considerations  
 
Economic development focused specifically on dairy products could involve efforts to 
encourage or facilitate farmers and processors to move to more value-added products or could 
involve efforts to help farmers or processors reduce costs of their existing product mix.  In this 
section, we focus on value-added dairy products.  

 
Wisconsin’s milk production is ranked second in 
the U.S. dairy industry.4 Total Wisconsin milk 
production in 2013 was 27,572,000,000 lbs. / 
3,206,000,000 gal.5  Wisconsin is the number one 
producer of cheese in US with 2,842,456,000 lbs 
in 2013.6  As much as 90% of Wisconsin milk is 
made into cheese and 90% of that cheese is sold 
outside of Wisconsin borders.7 
 
 

Market Trends  
 
Generally, U.S. demand for cheese and butter is growing, which has led to an increase in 
national milk production (see figure 1&2 below).8 While the number of dairy farms is 
decreasing, the amount of milk production is increasing due to increased efficiency and 
economies of scale.9 There is also growing demand for butter and organic milk products in both 
domestic and international markets,10 with a 39 percent increase in international exports of 
dairy within the first quarter of 2014.  

4 Wisconsin Milk Marketing Board. 2014 Dairy Data: A Review of Wisconsin’s Dairy Industry. Accessed October 18, 2014. 
http://www.wmmb.com/assets/images/pdf/WisconsinDairyData.pdf 
5 Wisconsin Milk Marketing Board. 2014 Dairy Data. 
6 Wisconsin Milk Marketing Board. 2014 Dairy Data. 
7 Wisconsin Milk Marketing Board. 2014 Dairy Data. 
8 Wisconsin Milk Marketing Board. 2014 Dairy Data: A Review of Wisconsin’s Dairy Industry. Accessed October 18, 2014. 
http://www.wmmb.com/assets/images/pdf/WisconsinDairyData.pdf  
9 Dairy Farms and Milk Production, 1930-2013, USDA/NASS, Milk Production 
10 Wisconsin Milk Marketing Board. 2014 Dairy Data 
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This increase in demand for higher value-added dairy products represents potential increased 
profits and export opportunities.  For example, China is the second largest export market for 
Wisconsin agricultural products, and exhibited a 65 percent increase in 2013 compared to 2 
percent increase in exports to Canada.11   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

11 http://datcp.wi.gov/Business/Exports/Export_Statistics/index.aspx 
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Total cheese consumption has steadily increased, both in the United States and abroad. The 
“steady growth in cheese consumption has led to an increase of 19.2% in total dairy utilization - 
despite declining milk consumption.”12 US cheese consumption is projected to rise from 34-37 
lbs per capita from 2012-2022.13  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Even though total cheese production has risen, cheese demand continues to be strong and 
manufacturers are striving to fill the need.14 “Good export demand continues to draw on 
available inventories.”15 Future cheese trends are especially focusing on specialty cheese, 
meaning cheese that offers more flavors, forms and has a story behind it.16 
 
Wisconsin cheese wins more awards than any other US state or nation in the world.17 There is 
strong export demand and Wisconsin ranked second in the nation for export of cheese in 2013 
with the top 4 importing countries being Mexico, Canada, Japan and Panama.18  
 

12 Wisconsin Milk Marketing Board. 2014 Dairy Data. 
13 Wisconsin Milk Marketing Board. 2014 Dairy Data. 
14 “Butter prices weaken; cheese production increases; milk demand is low.” Dairy Processor News, April 5, 2014. 
http://www.dairyfoods.com/articles/90393-butter-prices-weaken-cheese-production-increases-milk-demand-is-low 
15 Ibid. 
16 Berry, Donna. “Cheese Trends 2013.” Berry on Dairy, March 21, 2013. http://berryondairy.blogspot.com/2013/03/cheese-
trends-2013.html 
17 Wisconsin Milk Marketing Board. “Awards.” 2014. http://www.eatwisconsincheese.com/wisconsin-cheese/awards 
18 Wisconsin Department of Agriculture, Trade and Consumer Production. “Export Statistics.” Export Information & Assistance, 
2013. http://datcp.wei.gov/Business/Exports/Export_Statistics/index.aspx 
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Marathon County Position in Market 
 
“Dairy is Wisconsin’s signature industry,”19 contributing $26.5 billion a year to the state’s total 
agricultural revenue of $59.2 billion dollars and produces 14 percent of all milk in the United 
States in 2013.20  As illustrated in Figure 3 Wisconsin ranks second in milk production within the 
United States.21  
 
Marathon County, in particular, produced the 3rd highest volume of milk in the state in 2012,22 
with 1,287,000 pounds produced that year (see figure 4 below).23 On-farm milk production 
generated $308.3 million in business sales and accounted for 3,155 jobs in Marathon County 
alone. In addition, the dairy processing industry supports 6,190 jobs in the county. Processing 
milk into dairy products accounts for another $1.55 billion in sales.  
 

 
 

19 2013 Dairy Data, a review of Wisconsin’s industry 
20 Wisconsin Milk Marketing Board. 2014 Dairy Data 
21 Ibid. 
22 Marathon County Agriculture: Value and Economic Impact (2011), UW-Extension 
23 Ibid. 
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Currently, 18 plants process dairy products within Marathon County.24 Transportation costs for 
milk in Marathon County are relatively low compared to other counties across the state. 
According to 2014 Wisconsin Agricultural Statistics, the average hauling charges for milk in May 
2013 were $0.16/cwt for Marathon County, $0.17/cwt for Clark County, while the State 
Average was $0.25/cwt.25 Therefore, due to the high concentration of existing dairy farms and 
dairy processing facilities, coupled with low transportation costs, Marathon County is in a good 
position to lead the growing milk production industry.  
 

 
 
Economic development considerations 
  
The role of the county in facilitating economic development that builds on the HOAD-AEA could 
involve education and technical assistance, coordinating efforts to maximize the potential for 
state and federal grants and loans in the region, and potentially providing financial assistance 
where appropriate.  All of these programs should be understood to be voluntary and areas 
where partnerships can increase effectiveness.   
 
Areas for consideration include:  
 
(1) The State of Wisconsin through DATCP (Department of Agriculture, Trade, and Consumer 
Protection) makes available grants and loans through the Grow Wisconsin Dairy Producer 
program.  As part of a statewide initiative to increase production of dairy products and to 
improve profitability of dairy farms, grants and loans are available to farmers for technical 
assistance in business development, start up, modernization/expansion, financial planning, etc.  
The county could work with partners to provide information materials and to assist farmers in 
applying for these grants.   
 
(2) There is growing consumer demand for “organic” milk products, including milk, yogurts, 
butters and cheeses.  According to research from the University of Wisconsin – Madison College 
of Agricultural and Life Sciences, “Although the organic dairy sector in Wisconsin is still 
relatively small, accounting for two percent of the state’s cows, Wisconsin is one of the nation’s 
top two producers of organic dairy products and home to the largest organic milk cooperative. 
The expectation of strong demand growth for organic milk products provides plenty of 
potential for continued expansion in organic dairy farming within the state.”26  Organic milk 

24 Ibid 
25 Ibid. 
26 “Organic Dairy Farms in Wisconsin: Prosperous, Modern, and Expansive.”  UW-Madison: Department of Agricultural and 
Applied Economics, Program on Agricultural Technology Studies, and UW-Extension.  Available at: 
http://future.aae.wisc.edu/publications/Organic_Dairy_Farms_In_Wisconsin.pdf.   

Number of Cows Number of Cows Production
Number Number 1,000 lbs
65,000 65,000 1,287,000
66,000 67,000 1,360,100

Marathon 19,600 1,274,500 19,800
Clark 19,900 1,313,400 20,300

 Milk per Cow Production Milk per Cow
Pounds 1,000 lbs Pounds

Marathon & Clark County MILK COWS: Production Per Cow and Total Milk Production,2011-2012
2011 2012

County
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producers receive a significant price premium for their products.  And experts predict demand 
for organic milk products could increase faster than for overall dairy products.   
 
Of course, the main financial and technical difficulties of moving to organic milk products 
include potentially increased feed and operations costs, costs of compliance and certification, 
product uncertainty, and the time of transition.  Typically, it takes 3-4 years for transformation 
from a non-organic to organic dairy farm.   
 
The county could help facilitate some farms and producers to transition to organic production 
by providing technical and financial assistance, making use of existing state and federal 
programs.  The USDA-NRCS (Natural Resource Conservation Service) has the EQIP program 
(Environmental Quality Incentives Program).27  Farms which are interested in transitioning from 
conventional to organic can qualify for financial and technical assistance (up to 10 years) from 
the EQIP Organics Initiative.   
 
Similarly, DATCP provides financial assistance to farmers in Wisconsin for processes of organic 
certification through the “organic cost-share program.”28 
 
(3) The county could provide training, motivation, technical assistance and possible 
coordination for farmers and processors to upgrade and modernize equipment or facilities.  For 
example, the Wisconsin Housing and Economic Development Authority (WHEDA) has the FARM 
(Farm Asset Reinvestment Management) program, providing below-market interest rate loans 
and loan guarantees for equipment purchase, land/building purchase or upgrading, livestock 
purchases, or debt refinance.29   
 
(4) There is growing interest in “local foods” or “values foods” – food products where the buyer 
feels some connection to the producer or where the food comes with a “story.”  This is a 
growing area where producers can differentiate their products from “commodity” food 
products, either with a “made in …” label or with product marketing that tells consumers where 
the food was made and who made it.  For farmers and producers, this represents the possibility 
of value added production and distribution.  
 
Because a vast majority of the dairy products from Marathon County and central Wisconsin will 
be exported outside of the region, locally-sourced consumption for residents of central 
Wisconsin will only be a small portion of any effort.  Instead, creating or developing a particular 
“brand” for dairy products from the Heart of America’s Dairyland could potentially lead to 
value-added marketing channels.   
 
There are a couple of ways a HOAD “brand” could be implemented, ranging from informal 
partnerships to more formal corporate structures.   One of the most significant challenges of 

27 Information available at: http://www.nrcs.usda.gov/wps/portal/nrcs/main/national/programs/financial/eqip/.   
28 Information available at: http://datcp.wi.gov/Farms/Organic_Farming/Cost_Share_Program/index.aspx.   
29 Information available at: http://www.wheda.com/root/BusinessPartners/AgriculturalLenders/Dynamic.aspx?id=516 
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developing specialty food products is marketing and branding given the wide range of products 
already available.  An informal network or association of smaller scale specialty producers in 
the HOAD area could create a common marketing and labeling mark, while each preserving 
their own brands.  Or, producers could utilize a marketing cooperative structure.   More formal 
institutions such as a production cooperative or a separate corporation have some financial 
advantages but would require significant up-front investment. 
 
Because development of a HOAD-label or marketing image would capitalize on land protection 
efforts in the AEA, the county should consider facilitating an initial feasibility study with willing 
producers in the HOAD-AEA area.   
 
Implementation. 
 
For any individual farmer or small producer to upgrade his equipment, expand his operation, or 
develop new specialty products or develop new marketing and distribution channels is an 
expensive and often risky operation.  Larger producers may have access to more financial and 
investments resources, but not always.  Farmers and dairy producers are understandably 
cautious about taking on excess risk or additional debt.  Some of the ideas we have suggested, 
such as a marketing cooperative for a specialty HOAD dairy product label, would require 
extensive feasibility studies and financial planning beyond the scope of this report.   
 
This is where the county could provide leadership in moving economic development in the 
HOAD forward.  Leveraging existing resources, such as Extension and MCDEVCO along with staff 
expertise in planning, and drawing upon the expertise of state assistance through DATCP and 
WEDC (Wisconsin Economic Development Corporation), the county could convene focus groups 
and work groups of farmers and producers to try to develop partnerships and gauge interest in 
these voluntary programs.  The county could facilitate educational and technical assistance 
programs to try to stimulate initiatives among farmers and producers to move into new or 
expanded value-added products.  The county could make a clear effort to provide participation 
and financial backing in ways which give smaller famers and producers access to resources.     
 
With dairy demand growing and the demand for specialty products growing even faster, the 
opportunities for HOAD producers are quite exciting.  Each new venture or process or product, 
however, involves risk and involves spending some amount of money up front.  It may be 
beyond the capacities of the county at this time to provide additional financing in the form of 
grants or loans, but these options should be explored as a possible action in the future.  In the 
short term, the county can catalyze partnerships among producers and provide assistance in 
leveraging state and federal sources of financing.   
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Whey “byproducts” 
 
In decades past, whey was considered 
a waste product in the dairy and 
cheese industry. Due to technological 
advances within the past two 
decades, whey is now a highly 
demanded product for protein drinks, 
nutrition supplements, and other 
applications.  Because Marathon 
County is a large cheese 
manufacturer, developing additional 
capacity for handling and marketing 
whey products represents an exciting 
and growing economic opportunity.30  
In addition, transforming whey into a value-added food product could potentially help cheese 
processing facilities reduce the wastewater treatment costs or costs of disposing of whey 
through land-spreading.31  
 
 

 
Product Trends & Demand 
Processing whey may be done in a variety of ways, but the highest value products are as food 
ingredients and pharmacological applications.32 As the protein composition of whey increases, 
so does the final value of the whey product. As such, Whey Protein Isolate (WPI), with a protein 
content of over 90%, is at the top of the whey value chain. Whey protein concentrate (WPC), 
with a protein content of between 34-80%, follows closely in demand. Both of these products, 

30 Wisconsin Whey Opportunities Working Group. Wisconsin Whey Study: Opportunities for the Wisconsin Whey Industry. Issue 
brief.  Department of Agriculture, Trade and Consumer Protection, 2013.  
31 Ibid. 
32 Ibid. 

12 
 

                                                 



created through a drying process to remove lactose from the whey, are often placed into 
protein powder formulas.33   
 
Research and development is currently being conducted by the Wisconsin Center for Dairy 
Research at UW-Madison to develop more high-value whey products, especially for the fast-
growing export markets to Asia.34 Such additional products will add to the current market 
demand for WPI and WPC.35 As one indication of healthy growth in the whey industry, whey 
exports have grown steadily from 246,000 metric tons in 2005, to 374,000 metric tons in 
2009.36 
 
 
U.S. Whey Exports (metric tons)37 

 
   
Since whey is a pure form of protein, it can be utilized by the health industry.  Whey is placed in 
products for “healthy aging, sports nutrition, infant and child nutrition, medical nutrition and 
weight management”.38 In addition, demand for and the consequent production of dried whey 

33 Ibid. 
34 Wisconsin whey muscles its way to global food importance. Taschler, Joe and Herzog, Karen. Oct. 6th, 2012. Milwaukee 
Wisconsin Journal Sentinel. 
http://www.jsonline.com/business/wisconsin-whey-muscles-its-way-to-global-food-importance-qm72pf1-172976931.html 
35 Ibid. 
36 Overview: Whey." Products. U.S. Dairy Export Council, n.d. Web. 13 Nov. 2014. 
https://www.usdec.org/Products/content.cfm?ItemNumber=82497&navItemNumber=82256  

37 Source: https://www.usdec.org/Products/content.cfm?ItemNumber=82497&navItemNumber=82256 
38 Wisconsin whey muscles its way to global food importance. Taschler, Joe and Herzog, Karen.  
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and lactose is increasing.39 Liquid whey permeate, which is a by-product of the production of 
both of these items, necessitates increased processing capacity.  
  
To highlight the tremendous growth that is 
already occurring in the industry, the state 
Department of Agriculture, Trade and 
Consumer Protection shows that Wisconsin 
exported whey valued at $158 million in 2013, 
u p from $28.8 million in 2006. The quantity 
of whey exported from Wisconsin increased in 
value by over five times in only seven years, 
making Wisconsin the number one exporter 
of whey in the nation. Wisconsin currently has 
121 whey processing facilities, which support 
over 16,000 jobs.40 Marathon County in 
particular is in an excellent position to be a strong contributor to this growing industry because 
of its high concentration of dairy and cheese processing facilities.  
 
Economic development considerations for whey.  
 
(1) The Wisconsin Whey Opportunity Study identified that many whey processors within the 
state have underutilized capacity.  The main challenges they face in acquiring whey from cheese 
processing plants include transportation costs, and quality control and cooling requirements.  
Many smaller cheese processers may not have enough whey to assemble a tanker load.  This 
either requires increased transportation costs (non-full load), or storage costs for the cheese 
producer.  In order to produce some of the higher value-added whey products for nutrition, 
careful cooling and storage of whey is required, which could require equipment too expensive 
for many smaller cheese processers.   
 
We recommend that the county could engage in a process of more in-depth study of the 
processing capacity of existing whey facilities within the area as well as research on how cheese 
producers in the area dispose of their whey.  Identifying existing underutilized capacity and 
understanding the transportation and storage requirements could give insight into next steps as 
well as providing initial market demand support for grant and loan applications. 
 
(2) Recognizing the tremendous economic potential of high-quality whey processing, the 
Wisconsin Housing and Economic Development Authority (WHEDA) recently allocated 
approximately $15 million in New Market Tax Credits (NMTC) to Muscoda Protein in 
southwestern Wisconsin for facility upgrades and equipment purchase (dryers).  New Market 
Tax Credits can be allocated to businesses in qualified areas, and there are a number of 

39 Wisconsin Whey Opportunities Working Group. Wisconsin Whey Study: Opportunities for the Wisconsin Whey Industry. 
40  Wisconsin Whey Opportunities Working Group. Wisconsin Whey Study: Opportunities for the Wisconsin Whey Industry. 
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qualified areas (census tracts) in Marathon and Clark counties.  These tax credits can be used as 
equity investments in businesses which create jobs.   
 
The county could investigate providing technical assistance or providing support for 
applications for New Market Tax Credits to construct or expand whey processing facilities in 
Marathon County. 
 
(3)  As part of the demand/feasibility study recommended in (1) above, the county could 
explore the possibilities of helping to facilitate or encourage a number of smaller cheese 
producers to jointly invest in whey storage or transportation solutions.  If the main barriers 
identified by the Wisconsin Whey Study is the lack of storage/handling capacity which is too 
expensive for smaller producers, there are potential benefits from partnerships or cooperation 
to share costs and equipment and knowledge.   
 
(4) Training and technical assistance could be provided to small to medium size cheese 
processors on how to make their whey market ready.   
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Implementation considerations. 
 
Economic development policies and structures to respond to potential value-added in whey 
processing are similar to potential for value-added in fluid milk and cheese production 
described above.   
 
If producers with more access to financial resources are able to capitalize on new processes or 
new technologies or are able to produce new products and respond to increased demand, our 
multiplier analysis indicates that this will produce significant economic development, 
employment and income growth in the county.   
 
However, many smaller producers or farmers face significant barriers in utilizing new 
technologies or processes.  Likewise they face barriers in gaining access to financing or 
responding to market demand for whey products or higher value added dairy products.  
Economic development strategies could focus on technical assistance and direct assistance to 
encourage partnerships and develop capacity among smaller producers in order to take 
advantage of new technologies and new or expanded markets.   
 
One possible mechanism to coordinate between many small producers is to utilize a 
cooperative structure rather than the structure of a corporation.  A cooperative is a business or 
organization owned by and operated for the benefit of those using its services.  Farmer-owned 
dairy cooperatives are already common in Wisconsin.  The county could consider seeking 
technical assistance to study to feasibility of either a marketing cooperative for value-added 
and specialty dairy products with a Heart of America’s Dairyland mark or a whey storage, 
transportation and or processing cooperative among cheese producers.  Specialty marketing 
cooperatives work to create a brand for products, which helps producers differentiate their 
products.  Processing cooperatives could seek to reduce costs or risks involved in large 
equipment purchases.   
 
Additional income generation through complementary land uses.   
 
The previous section outlined potential economic development opportunities with dairy 
products.  In this section, we outline another potential source of economic development to 
support the land preservation strategies of the HOAD-AEA.  The potential for additional uses of 
agricultural lands which are consistent with the AEA policies and approach are mostly limited to 
uses such as alternative energy generation through wind power or solar power.  Alternative 
energy generation in agricultural areas has at least 3 potential benefits: income diversification, 
cost reduction, and potential co-branding value-added.  (Consumers may be willing to pay more 
for dairy products which are labeled as being produced with renewable energy sources.)   
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Wind Energy. 
 
Farmer-owned or leased smaller wind energy generating facilities can be consistent with the 
agricultural land preservation strategy of the AEA and can provide economic development 
through energy cost reductions.41  However, large scale commercial energy development (such 
as in large wind farms) are not consistent with the “agricultural” use restrictions of the AEA. 
 

The University of Wisconsin-Extension estimate that the 
average energy requirement for dairy farms range from 
700-900 kWh per cow.42  As an example, a farm of 500 
cows will cost approximately $31,000 per year.43  
Depending on the wind speed at the selected site, and the 
capacity of the wind turbine, one or two wind towers 
could be needed to generate sufficient energy for the 
farm.  There are many manufacturers of wind towers with 
varying degrees of quality and capacity.  Northern Power 
Systems is one example of a wind power manufacturer.  
Their Northwind 100 can generate nearly 100,000 kWh 
annually with wind speeds of 10 mph, and more than 
220,000 kWh with wind speeds of 14 mph.  The unit, 
however, costs $300,000 and requires $3,000 in annual 
maintenance costs.   

 
The Public Service Commission established statewide wind energy siting rules (PSC 128) which 
took effect in March 2012.  They include notice requirements, noise criteria, shadow flicker 
assessment, construction, operation and decommissioning of wind power turbines.  There are 
separate rules for individual turbines with the capacity of 100 kW or less, and systems of 300 
kW or less.  Municipalities can choose to regulate wind energy systems, but they cannot do so 
in a way that is more restrictive than the PSC’s rules.  Therefore, any new wind turbine or 
system would be governed by state laws.  If the county is interested in facilitating wind power 
development on dairy farms, it could provide technical assistance in evaluating potential sites 
for regulatory compliance.   
 
Although wind energy development poses significant up-front capital costs, wind energy 
systems eventually pay for themselves and generate income or cost savings for farmers or 
producers who install these systems.  The payback period can depend on the size and quality of 
the system, the cost of conventional energy, and any financing incentives or tax credit.  

41 DATCP allows small farmer-owned energy generating facilities in lands preserved with agricultural easements.  However, 
larger commercial energy operations (such as large wind farms) may not be considered “agricultural” uses and therefore negate 
the land preservation strategy of the AEA. 
42 University of Wisconsin-Extension.  Dairy Farm Energy Management Handbook. Department of Agriculture, Trade and 
Consumer Protection.  http://datcp.wi.gov/uploads/Farms/pdf/dfemh.pdf 
43 Ibid. 
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Research suggests that agricultural wind energy systems have a payback period of anywhere 
from 8 to 30 years.   
 

 
 
One potential source of funding for wind development in the HOAD-AEA is the USDA’s Rural 
Energy for America Program (REAP) which provides grants and loan guarantees for new 
equipment and facilities.44  Up to 25 percent of project costs can be available as grants.  REAP 
loan guarantees can be for up to 75 percent of the project costs.  Additional state energy grants 
and tax credits may be available in the future, but are currently limited.   
 
Alternatively, farmers could lease wind energy systems or contract through third party 
suppliers.  In these cases, up front capital costs and risk are borne by the installer and not the 
farmer, but the potential rate of return for farmers is reduced.   
 
Solar Energy 
 
Photovoltaics (PV) is a solar energy technology that converts solar radiation into electricity.  
There are various types of solar 
energy systems depending on the 
energy load required, the amount of 
solar hours, and to what degree the 
owner desires to be independent from 
the grid.  Grid-Connected Systems use 
solar energy during the day and grid 
energy at night.  If there is more 
demand on the system than it can 
provide, energy is drawn from the 
grid.  There are utility requirements 
with this system, meaning that the 
system must be linked to the grid.  
Stand-Alone Grid-Tied Systems are 

44 Information available at: http://www.rurdev.usda.gov/BCP_ReapResEei.html.  

Number of Cows Capital** REAP Annual 
Maintainance

Potential 
Annual Energy 

Savings** 

Potential Annual 
Energy Revenue***

Low (kWh/cow/yr) High 
(kWh/cow/yr)

Low 
($/cow/yr)

High 
($/cow/yr)

700 900 $62 $96
100 70,000 90,000 $9,600 $300,000 -$75,000 $3,000 $9,600 $1,200
200 140,000 180,000 $19,200 $600,000 -$150,000 $6,000 $19,200 $2,400
300 210,000 270,000 $18,600 $600,000 -$150,000 $6,000 $19,200 $0
400 280,000 360,000 $24,800 $900,000 -$225,000 $9,000 $25,600 $1,200
500 350,000 450,000 $31,000 $1,200,000 -$300,000 $12,000 $32,000 $2,400

*Dairy Farm Energy Management Handbook: https://docs.google.com/document/d/12EQBalZNdVlkNjUuCIXaMtKsIvyAkaXMmgm9V-O_xF4/edit
**For w indspeeds betw een 10-12 mph, the Northw ind 100 w ill produce approximately 100,000-160,000 kWh annually.  Each turbine costs $300,000 and $3000 in annual maintenance.
*** Potential Energy Savings =(120,000 kWh produced per turbine - 800 kWh demanded/cow /yr)* $0.13/kW
**** Potential Energy Revenue =(120,000 kWh produced per turbine - 800 kWh demanded/cow /yr)* $0.03/kW

 Wind Energy Costs and Benefits by Herd Size
Annual Energy Usage (kWh/cow)*
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just like grid-connected systems, but with a battery storage unit which allows power to be 
generated even if the grid experiences a power outage.45   
 
Assuming that each dairy cow requires on average 800 kWh per year, the cost of converting to 
100-percent solar energy would be $1,588/cow if the cost of purchasing a megawatt system 
was $3 per watt.  The table below shows the potential costs and benefits by herd size.   
 

 
 
Grants and loan guarantees for solar are similar to those for wind, including USDA’s Rural 
Energy for America Program (REAP). 
 
Both solar and wind technologies are improving every year and costs of system continue to go 
down.  However, for nearly all farmers and agricultural producers, the costs and risks of these 
systems can seem too expensive up front.  Even though both solar and wind energy systems 
provide significant benefits once the payback period has been reached, in practice this payback 
period may be too far away and too risky for farmers to justify taking on debt or risk.   
 
The county could explore developing technical assistance and possibly even financial assistance 
to help mitigate these risks and costs in leveraging state and federal tax credits, grants, and 
loan guarantee programs and to leverage outside investment.  Although it is still a relatively 
new and untested source of financing, there are already cases of California investors -- who 
need to purchase “carbon offsets” – investing in renewable energy systems on Wisconsin 
farms.46  The county could develop specialized educational and technical assistance programs 
to help groups or partnerships of farmers or processers to tap into all available outside funding 
sources.  
 

45 “Types of Solar Energy Systems.” Solarbuzz.  http://www.solarbuzz.com/going-solar/using/types 

46 http://www.nytimes.com/2014/05/30/science/a-price-tag-on-carbon-as-a-climate-rescue-plan.html?_r=0.  
 

Number of Cows 100 200 300 400 500
Cost of System to 
produce 800 
kWh/cow/yr = $1588* -$158,800 -$317,600 -$476,400 -$635,200 -$794,000

REAP $39,700 $79,400 $119,100 $158,800 $198,500
Total Capital 
Expense -$119,100 -$238,200 -$357,300 -$476,400 -$595,500

Potential Annual 
Energy Savings* $9,600 $19,200 $19,200 $25,600 $32,000

Year 1 Expenses-
Savings -$109,500 -$219,000 -$338,100 -$450,800 -$563,500

Years for the system 
to pay for itself, all 
other things held equal: 11.4 11.4 17.6 17.6 17.6

* Based on the minimum size system needed to supply 66.5 kWh/cow /month according to: w w w .w holesalesolar.com

Solar Costs and Benefits by Herd Size
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Anaerobic digesters and biogas production: combining economic development with 
watershed protection. 
 
As described above, the most significant external challenge to continued economic 
development in the AEA is the impact of farming and dairy operations on the watershed, most 
notably excessive phosphorous in some surface waters.  One reasonably proven technology -- 
which has the potential to function BOTH as an economic development strategy while also 
addressing watershed issues -- is anaerobic digesters to treat wastewater and produce biogas 
and dried byproducts.  Because of the importance of this technology in addressing economic 
development challenges in the HOAD-AEA, we provide an extensive discussion of technology, 
implementation and possible funding sources for digesters in this section.  There are currently a 
number of anaerobic digesters being utilized to handle dairy wastes in Wisconsin, and research 
continues to examine the optimal technologies and requirements for safe and continuous 
operation.   

 
Anaerobic digesters (AD), if properly designed and managed, can produce community benefits, 
such as improved water quality and resources, and direct economic benefits for farmers.  
Anaerobic microbes process manure, food waste, and natural resources (i.e. leaves, paper) in a 
contained environment, and produce renewable energy (methane), heat, fertilizer, livestock 
bedding, mulch, and other products for onsite use and distribution.   
 
The following is intended to provide an overview of the economic and environmental benefits 
of anaerobic digestion, financing resources, design and management challenges, and other 
resources that may be useful in learning about and evaluating if AD would be both cost-
effective and efficient in meeting waste management requirements.     
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Types of Anaerobic Digesters 
Components of an Anaerobic Digester 
AD systems provide a contained environment for methane-producing bacteria to thrive.   The 
components of a digester system include:  
 

1. Manure Collection 
2. Anaerobic Container  
3. Effluent Storage  
4. Handling and Gas Handling Equipment  

 
The anaerobic digester unit is a sealed container that captures biogas and provides a suitable 
environment for anaerobic bacteria.   Manure is added daily to the digester and spends 
approximately twenty (20) days before exiting the effluent storage and handling system.  The 
size of the digester is determined by the number of cows and the desired rate of digestion.  The 
design of the digester is critical in creating the most optimal environment for anaerobic 
bacteria, and ultimately, reducing the time required to digest the manure and increasing biogas 
production.   
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A heating system is also critical to improving the digestion and biogas production rates.  
Typically hot water pipes running through the digester maintain the contents at 100F 
(mesophilic conditions).   Thermophilic conditions (120-140F) offer greater advantages in terms 
of biogas production per unit of time, but are more costly to support.   
 
Several basic types of anaerobic digesters are in use today that can be applicable in Marathon 
County: plug flow, complete mix, covered lagoons and fived film. 47        
       

●  Plug Flow - Long, rectangular concrete tank with an air-tight cover where manure flows 
in one end and out the other. Sometimes the tank is U-shaped, with the entrance and 
exit at the same end. Influent manure first enters a mixing pit, allowing solids to be 
adjusted by adding water. Then as manure is added the “plug” of manure slowly pushes 
the older manure down the tank. The tank is typically heated to maintain a mesophilic 
or thermophilic environment, often using recovered heat from the biogas burner. The 
tank volume commonly holds 15 to 30 days worth of manure and waste water, or in 
other words, a hydraulic retention time (HRT) of 15-30 days. Plug flow digesters require 
11 to 13 percent total solids in the manure and work well with scraped dairy manure. 

       
●  Complete Mix - A complete mix digester has a sealed, cylindrical concrete or steel tank 

where manure is mechanically kept in suspension or “mixed” by a motor-driven 
impeller, pump, or various other devices. It is also referred to as a “continuously stirred 
tank reactor.” The manure is typically heated to maintain a mesophilic or thermophilic 
environment, often utilizing recovered heat from the biogas burner. The tank commonly 
holds 15 to 20 days worth of manure and waste water, or 15-20 day HRT.   
    

● Covered Lagoon - An earthen lagoon fitted with a cover to contain and facilitate 
collection of biogas is the least expensive type of digester to install and operate. A 
covered lagoon is the least controlled system with the lowest gas production and the 
longest retention time due to its psychrophilic environment. In northern climates, there 
may be no gas production in cold weather. Odor may not be totally eliminated due to 
incomplete digestion. Best suited for flush manure collection systems with total solids of 
0.5 to 3 percent. 

       
● Fixed Film - A concrete or steel tank that is filled with plastic media called “biofilm.” The 

biofilm supports a thin layer of anaerobic bacteria and maintains a concentrated 
population of mesophilic or thermophilic methanogens, supporting a larger volume of 
biogas production and shorter HRT (6 days or less) than the other digester types. Works 

47 Source: EPA 2005. 
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best with flushed manure with less than 5 percent total solids. Slowly degradable solids 
must be separated out before entering this type of digester. 

 
Anaerobic Digester System Design  
The performance of anaerobic digester is reliant on the system design. Common problems with 
the system design are: incorrect sizing, incorrect system for the dairy farmer’s method of 
handling manure, incompatibility between the digester and related equipment, a limited number 
of digester providers, lack of information provided by the digester companies, and poor technical 
support. 

 
Operation 
Maximizing anaerobic digester productivity is essential to anaerobic digester operation and 
requires about 1 hour per day of a trained operator's time, year round. Some anaerobic digesters 
fail when managed by personnel lacking motivation and incentive to manage the digester 
adequately. A qualified operator should gain skills such as marketing and negotiation (for energy 
and other byproduct sales), engine maintenance and repair (to keep operating expenses low 
when utilizing the biogas for heat and/or energy), and innovation (finding uses for the byproducts 
and effectively implementing them). 
 
Environmental Benefits 
According to the EPA and Wisconsin DNR, anaerobic digesters, if properly designed and 
managed, can reduce up to 60% of phosphorus from the manure applied to agricultural lands 
and substantially decrease phosphorus loads into the watershed.48   
 
Potential environmental benefits for Marathon County: 

• Anaerobic digestion  is an alternative source of electricity, heat and fuel 
• Produces nutrient-rich soil amendments and fertilizers, as well as dried bedding material 
• Helps to reduce food loss and waste 
• Cuts methane gas emissions that would escape into the atmosphere  
• Improves water quality through nutrient removal.  
• Can reduce or minimize odors 

  
Limitations: 

• Anaerobic digesters do not eliminate all organic nutrients in the waste stream 
• Health and safety: facilities must be operated safely and correctly or there are risks of 

spills, and potential harm to workers 
• The visual impact of the digester can be minimized by installing the plant partially below 

grade.  

48 Jessica Vanegreen. April 30, 2014. Manure digesters seen as best hope for curbing lake pollution, but drawbacks remain. 
http://host.madison.com/news/local/writers/jessica_vanegeren/manure-digesters-seen-as-best-hope-for-curbing-lake-
pollution/article_299d8144-ad71-5ad0-b671-b80127f0661b.html.  
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• Agricultural wastes can contain pathogens which require proper safety and health 
protocols 

• The presence of impurities in the digestate can cause a negative public perception of the 
anaerobic digester technology and can potentially increase operational costs.  The most 
frequent physical impurities are: 

➢ Plastic and rubber 
➢ Metal 
➢ Glass and ceramic 
➢ Sand and stones 
➢ Cellulosic materials (like wood and paper)  

• The contamination of the digestate inevitably depends upon the nature of the 
feedstock, the pre-treatments applied and the biological treatment itself. 

  
Potential economic benefits 
 
Biogas is a mixture of carbon dioxide and methane produced by the decomposition of organic 
materials without oxygen.  Biogas systems capture the gas produced by anaerobic digesters and 
use it for energy. There are currently at least 239 manure-based digesters in the United States.  
Some estimates are that there are at least 30 million manure-based digesters operating around 
the world.49   These systems represent an opportunity to use a waste product as a resource 
rather than something that needs to be managed.50 
 
The USDA’s Rural Energy for America Program (REAP) can provide a grant up to 25% of the 
project costs or loan guarantees for up to 75 percent of project costs. Furthermore, the USDA’s 
Environmental Quality Incentives Program (EQIP) provides cost-sharing funds if a dairy farm 
installs a biogas system for both manure management and renewable energy production.   
 
“Renewable electricity can be sold into the power grid, and is often the primary driver for many 

biogas project investments.  However, energy off-take contracts are often insufficient to fully 
finance a biogas system, and to be feasible many projects must realize the broader value of co-

products, such as separated nutrients, marketable fertilizers and soil amendments.  ” USDA, 
USEPA, USDOE. Aug. 2014. 

 
The other by-products of manure digestion can be dried out for use as bedding or sold as 
fertilizer.  The University of Arkansas cooperative extension division of agriculture calculated 
the annual value of manure to be $294 per 1,400-pound cow per year due to its nutrients.51  

49 Klavon, K. et. al. 2013. Economic Analysis of Small-Scale Agricultural Digesters in the United States.  Biomass and Bioenergy, 
54: 36-45. 
50 USDA, USEPA, USDOE. Aug. 2014. Biogas Opportunities Roadmap. 
51 Jodie A. Pennington, Karl VanDenvender, John A. Jennings.   Nutrient and Fertilizer Value of Dairy Manure.  University of 
Arkansa Cooperative Extension.  https://www.uaex.edu/publications/PDF/FSA-4017.pdf 
 

24 
 

                                                 

https://www.uaex.edu/publications/PDF/FSA-4017.pdf


The table below shows the potential economic benefits of digester systems by herd size, energy 
output, and fertilizer sales.  
 

 
 
Incentives: sales tax exemption  

 
Three types of sales tax exemptions may be applicable to anaerobic digester owners: 
a)   Energy (at least 200 watts of electricity or 600 British thermal units per day of heat) 
generated from the anaerobic digestion of animal manure or other agricultural wastes are 
exempt from sales tax. [s. 77.54 (56) (a), Stats.] 
b)   Machinery and equipment used in manufacturing are exempt from the sales tax for. [s. 
77.54 (6) (a), Stats.] For example, a farmer may be able to claim the sales tax exemption when 
purchasing such equipment like anaerobic digester, even if the farmer is not principally a 
manufacturer. 
c)   Materials used as inputs in a manufacturing process are also exempt from the sales tax. 
[s. 77.54 (2), Stats.] 

 
Challenges 
 
The main challenge to implementing anaerobic digesters are costs.  One of the biggest concerns 
about on-farm anaerobic digesters is that they require significant up-front capital costs, which 
varies based on the type of digester and farm size, in addition to relatively high break-even 
prices for the electricity and fuel produced from the biogas. (The break-even price is the price 
at which an operator generates enough revenue to cover all costs.)  These large costs and 
economies of scale can be perceived to be more advantageous for larger farms.  
 

Fertilizer

# of Cows

Energy 
produced at 

25% Efficiency 
= 2628 

kWh/cow/yr*

Farm Energy 
Demand**

Energy 
Savings*** 

Energy Surplus 
kWh

Revenue from 
Energy Surplus 

Sales**** 

Annual Value of 
Manure/cow*****

Total 
Annual 
Benefit

100 262,800 80,000 $9,600 182,800 $7,312 $29,400 $46,312
200 525,600 160,000 $19,200 365,600 $14,624 $58,800 $92,624
300 788,400 240,000 $16,800 548,400 $21,936 $88,200 $126,936
400 1,051,200 320,000 $22,400 731,200 $29,248 $117,600 $169,248
500 1,314,000 400,000 $28,000 914,000 $36,560 $147,000 $211,560

*
**

***

****
***** Annual Value of Manure/cow  according to the University of Arkansa is $294.

Biogas
Costs and Benefits of Biogas and Fertilizer by Herd Size

http://w w w .mrec.org/pubs/Bio_Gas_Production_from_Dairy_Manure.pdf

Revenue from Energy Surplus Sales is estimated as $0.04/kWh* amount of surplus energy

Energy Savings is estimated as cost of energy purchase $0.12/kWh* 800kWh/cow /yr for herds up to 250 head, and 
$0.07/kWh for herds > 250 head, according to University of Wisconsin-Extension's Dairy Farm Energy Handbook

Approximately 800kWh/cow /yr according to University of Wisconsin-Extension's Dairy Farm Energy Handbook.
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Source: AgStar 

Source: AgStar.  
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Based on a report from USDA52, actual costs for digesters constructed does show that digesters 
have been constructed and can be constructed on smaller farms, but that capital costs per cow 
decrease for larger farms.  
 

 
 
Many in the industry used to accept as common knowledge that anaerobic digesters are only 
feasible for farms with 500 or more cows, based on EPA reports.53  This could mean that any 
county financial assistance or support for digesters would be perceived of as assisting only 
larger farms.  Alternatively, as a practical matter, digesters would need to be placed on one 
small farm with manure from surrounding small farms either trucked or piped to the digester.  
(This is the model in the Middleton/Waunakee community digester in Dane County.) 
 
However, recent research from the University of Maryland (funded by USDA) shows that 
anaerobic digesters can be viable on farms as small as 250 cows (and potentially down to 100 
cows) when there is significant cost-sharing.54  
 
Challenges: reliability  
 
Design of anaerobic digesters, while greatly improved in recent years, still face some important 
technological issues which need to be addressed:55 

• Corrosion: Sulfur dioxide and water vapor are trace gases sometimes present in biogas. 
These can combine to become sulfuric acid, which can corrode equipment.  

• Design: Biogas systems can be very complex and need to be designed for a specific site.  
• Operation and maintenance: Anaerobic digestion will be most successful where 

operators commit to receiving training and are able to spend 20 to 30 minutes per day 
with the digester. Many systems have failed because of poor operation and 
maintenance procedures. 

52 Lazarus, W. 2008. Farm-Based Anaerobic Digesters as an Energy and Odor Control Technology Background and Policy Issues. 
USDA (U.S. Department of Agriculture), Agricultural Economic Report Number 843 
53 Klavon, et al. 2013.  Economic Analysis of Small-Scale Agricultural Digesters in the United States. 
54 Klavon, et al. 2013.  Economic Analysis of Small-Scale Agricultural Digesters in the United States. 
55 Focus on Energy. (2002). “Farm energy from manure”. Retreived from www.focusonenergy.com 
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• Temperature: The anaerobic process works best at warmer temperatures. In systems 
where the waste is not warm, it will need to be heated.  

• Waste handling: Successful use of anaerobic digestion usually requires a manure 
handling system in which manure is collected daily. 

 
Many in Wisconsin have no doubt heard reports of the technical and management problems 
with the Clear Horizons manure digester in Dane County, including explosions and spills.56  
However, the vast majority of digesters in Wisconsin have not experienced similar problems.  In 
fact, the other county-financed digester in Dane (Middleton/Waunakee) employs better 
technology and has not had problems.  
 
Potential funding sources 
 
In order to overcome the burden of up-front capital costs, anaerobic digester could potentially 
use several different financing tools, including grants, loan guarantees, industrial bonds, private 
funding, and other cost-sharing agreements. Many anaerobic digester operators apply for and 
receive a combination of funding mechanisms (e.g., loan guarantees and grants) to fund projects 
 
Grants  

● REAP (Rural Energy for America Program) Feasibility Study Grants: REAP Feasibility Study 
grants are offered by USDA, aiming to provide financial assistance for identifying cost-
effective opportunities for renewable energy measures by agricultural producers and 
rural small businesses. The grant request may not exceed 25 percent of eligible project 
costs or $50,000. The State Energy Coordinator is the point of contact. 

● Section 9007 REAP Grants: The Section 9007 REAP Grants Program provides grants for 
renewable energy development assistance. It provides funds to agricultural producers 
and rural small businesses to purchase and install renewable energy systems. The grants 
are awarded on a competitive basis and can be up to 25 percent of total eligible project 
costs. The maximum dollar amounts vary depending on purpose. Grants for renewable 
energy systems are limited to $500,000. 

● Value Added Producer Grants: VAPG provides grant funding to agricultural producers to 
enable economic planning and working capital activities directly related to the processing 
and/ or marketing of value-added agricultural products, including farm-based renewable 
energy generated from an agricultural commodity or by-product such as an anaerobic 
digester. Planning grants of up to $100,000 per project are available and working capital 
grants are capped at $300,000 per project. A cost share of at least 50 percent is required. 
Working capital applicants need to have completed both a business plan and an 

56 Eichstadt, J. 2015. Clear Horizons Manure Digester: Public Funds Wasted on Huge Fiasco. The Milkweed: Jan. 2015, page 9.  
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independent feasibility study on their projects to be eligible. Cost-share matching funds 
must equal or exceed the grant amount requested. 

● Section 1603 Cash Grant for Renewable Energy: Section 1603 Cash Grant is provided by 
the Department of the Treasury, allowing taxpayers eligible for the business energy 
investment tax credit. A facility owner can choose to receive a one-time grant equal to 30 
percent of the construction and installation costs for the facility, as long as the facility is 
depreciable or amortizable. Eligible projects include anaerobic digesters. 

● EQIP (Environmental Quality Incentives Program): The EQIP shares up to 75 percent of 
the costs and provides technical assistance to help eligible participants install or 
implement structural and management practices that will improve environmental quality 
on agricultural lands. Pursuing anaerobic digesters is allowed to receive financial 
assistance payment up to $450,000. 

● RECIP (Renewable Energy Competitive Incentive Program):  Wisconsin Focus on Energy 
offers a competitive grant to support the deployment of large renewable energy projects. 
Eligible technologies include biomass, biogas, geothermal, solar photovoltaics, solar 
thermal, and wind technologies. Grants are available for between 10% and 40% of eligible 
projects costs. 

 
Loan Guarantees 

● Section 9007 REAP Guaranteed Loan: The REAP Guaranteed Loan Program encourages 
commercial financing of renewable energy projects. Under the program, project 
developers work with lenders, who apply to USDA Rural Development for a loan 
guarantee up to $25 million or 75 percent of total eligible project costs. 

●  Conservation Loan Program: The Conservation Loan can be used to implement 
conservation practices approved by the Natural Resources Conservation Service (NRCS) 
including manure management systems, anaerobic digesters, and other emerging or 
existing conservation practices, techniques, or technologies. Guaranteed CLs up to 
$1,214,000 are available from lenders working with the Farm Service Agency (FSA). 
These limits vary annually. 

● CERLF (Wisconsin’s Clean Energy Manufacturing Revolving Loan Fund ): CERLF is a 
program managed by the Wisconsin Economic Development Corporation (WEDC) and 
the Wisconsin Department of Administration (DOA), provides up to $1,000,000 low 
interest loans to companies to invest in energy efficiency and waste reduction projects. 

 
Economic development considerations. 
 
From our research, anaerobic digesters are a technology with proven water quality benefits 
which could also potentially provide economic development potential through additional 
revenue streams and/or through reduced on-farm costs for energy.  According to world-famous 
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limnologist Richard Lathrop, land-based best management practices to address watershed 
issues – cover crops, nutrient management plans, etc. – “are helpful but will not cut 
phosphorus and nitrogen levels enough to really impact water quality.”57  Farmers need help 
managing manure, and anaerobic digestion is one available technology.  There are, of course, 
advantages and disadvantages to managing water quality with capital intensive technology 
(digesters) or dispersed on-farm land-based conservation practices.     
 
There are currently no anaerobic digesters in Marathon County.  The county can play a 
leadership role in conducting a feasibility study to identify potential locations and to provide 
education about the technical and financial aspects of digesters.  The county could consider 
hiring a technical expert consultant to identify specific larger farms or networks of smaller 
farms for potential digesters.  The county could also explore various funding partnerships to 
invest in digesters.  The county could also undertake education efforts (such as organizing tours 
of existing digesters) and providing financial information on digester performance.   
 

 
 
The Watershed Challenge to Economic Development in the Heart of America’s Dairyland. 
 
In order to capitalize on the growing worldwide demand for dairy products, dairy farmers and 
producers in the Heart of America’s Dairyland will need to produce more milk.   
 
And there is simply no way around it: more milk production will increase total nutrients in the 
watershed.  The main concern for the Wisconsin Rivers is phosphorous, and removing it will 
most likely be the most significant watershed challenge.   
 

57 Jessica Vanegreen. April 30, 2014. Manure digesters seen as best hope for curbing lake pollution, but drawbacks remain. 
http://host.madison.com/news/local/writers/jessica_vanegeren/manure-digesters-seen-as-best-hope-for-curbing-lake-
pollution/article_299d8144-ad71-5ad0-b671-b80127f0661b.html.  
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Unless addressed proactively and in partnership between farmers and urban 
consumers, phosphorous reduction could pose significant constraints on economic 
development in the region. 

 
Wisconsin’s DNR, under authority from the EPA, is currently conducting technical and 
background studies to develop a “TMDL” (Total Maximum Daily Load) plan for the sub-
watersheds of the Wisconsin River.  Sampling of phosphorous and other nutrients is currently 
occurring over an area that ranges from Tomahawk in the north to Prairie du Sac in the 
southern part of the state.   
 
The TMDL which could be finally established in either 2016 or 2017 will be a significant change 
in watershed governance in the region.   
 

The county faces a significant opportunity now to develop innovative partnerships and 
strategies for dealing with phosphorous loads before the TMDL is implemented.   

 
The Clean Water Act authorizes the DNR to perform the majority of Wisconsin’s watershed 
management activities. Every two years, the DNR submits a list of impaired waters to the EPA. 
The EPA reviews this list, identifies which watersheds require priority targeting, and allocates 
financial resources and technical support where necessary. 
 
Wisconsin is divided into three (3) major river basins: the 
Lake Superior Basin, the Mississippi River Basin, and the 
Lake Michigan Basin. Each basin is identified by the primary 
water body into which its rivers drain. River basins are 
divided into water management units (WMUs), and WMUs 

are divided into watersheds. 
 
The Wisconsin River is 
divided into the Northern, 
West Central, and South 
Central regions. Watershed 
management workload is 
divided approximately equally among DNR offices in each 
region. The Central Wisconsin River Basin is 4,021 square miles 
with an estimated population of 301,599. The basin is comprised 
of 29 watersheds and has one of the largest and most diverse 
arrays of surface water systems in the state. In fact, the Central 
Wisconsin River basin contains over 2,873 miles of streams. The 
counties of Adams, Clark, Jackson, Juneau, Langlade, Lincoln, 

Marathon, Marquette, Portage, Shawano, Taylor, Waushara and Wood partially or fully lie 
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within the Central Wisconsin Basin.58

 

 
Resource specialists at the federal, state, county, and local levels, along with special 
membership organizations and voluntary groups, are expected to collaboratively manage the 
state’s water resources. Both regulatory and nonregulatory approaches are used to manage 
resources.  
 

58  http://dnr.wi.gov/water/basin/cwrb/, accessed on 9/5/14 
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TMDL 
 
If a waterbody does not meet water quality criteria, a TMDL plan can be established.  A TMDL is 
a scientifically-based analysis of the maximum amount of nutrient(s) which can be received 
within a waterbody and still meet water quality standards.  TMDLs allocate those nutrients to 
various sources (point, nonpoint).   
 
When a TMDL analysis or management plan is created, it must go through an extensive public 
hearing process to allow citizens a chance to provide input.  Once implemented, the TMDL 
process affects all permit applications for discharge permits in the area of the plan.   
 
In a TMDL process, two sources of nutrients in the watershed are identified: point sources 
(called Waste Load Allocations, or WLA), and nonpoint sources (called Load Allocations or LA).  
A separate TMDL is established for each specific nutrient.  For example, some watersheds have 
TMDLs for nitrogen and phosphorous and total-suspended-solids (TSS), while some have TMDLs 
only for phosphorous.   
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Point sources are all source of water discharge which are required to seek a discharge (WPDES) 
permit, and include municipal wastewater treatment plans, cheese plants, CAFO farms, and 
industrial facilities (such as paper mills).  Using scientific models and water sampling, scientists 
estimate the amount of nutrient runoff from nonpoint sources such as farm runoff and urban 
stormwater.    
 
The calculation of the TMDL is reasonably simple: 
 
 TMDL = WLA (point sources) + LA (nonpoint source) + Margin of Safety. 
 
The TMDL is like a “nutrient budget” for the watershed.  The total amount of nutrients allowed 
to meet water quality standards is allocated between point and nonpoint sources.     
 
Once a TMDL is established, it will govern permit applications for “WLA” point sources, but not 
for “LA” nonpoint sources -- although state regulations on nonpoint source runoff and nutrient 
management still apply to farms and urban stormwater runoff.   
 
In all likelihood, a TMDL for phosphorous for many sub-watersheds of the Wisconsin River will 
be proposed in 2016 and established in 2017.  In practical terms, this could have a significant 
impact on economic activities throughout Marathon County.   
 
If the estimate of nonpoint source (LA = load allocations) contribution to phosphorous levels in 
the watershed is significantly high relative to the TMDL, this could have direct economic impact.  
When new point sources seek discharge permits or existing point sources seek permit renewals, 
they will be obligated to make significant reductions in phosphorous levels.  This could include 
urban wastewater treatment plants, paper mills, or cheese producers.  Because there is no 
permit system for nonpoint sources, point sources would have to reduce phosphorous levels to 
meet TMDL requirements.   
 
The main question to be addressed, therefore, is how to reduce the amount of phosphorous 
entering the watershed.  The answer comes in two parts: (1) what sorts of technologies and 
processes can reduce phosphorous, and (2) how to finance these projects?   
 
The previous section on anaerobic digesters has already discussed digestion technology for 
phosphorous reduction.  The rest of this section discusses land-based (on-farm) processes for 
phosphorous reduction such as nutrient management plans, buffer and filter strips, constructed 
wetlands, etc.   
 

As far as we know, there is no consistent scientific or economic research to help inform 
the county whether land-based/on-farm conservation management practices or 
structural technologies (digesters) are more cost effective at phosphorous removal.   

 
This report does not focus on other structural techniques for phosphorous removal (such as 
sand filtration, membrane technology, tertiary treatment with chemical precipitates, etc.) 
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because these structural techniques are very expensive and only likely to be employed by larger 
wastewater treatment facilities or industrial facilities.   
 
Phosphorous reduction: land-based processes and technologies. 
 
In this section, we discuss land-based (on-farm) conservation practices which can reduce 
phosphorous runoff.  The construction and manipulation of natural landscape features to 
reduce nutrient runoff can be a cost effective management approach under certain conditions.  
Land-based processes for reducing phosphorus loading on the Lower Wisconsin River 
Watershed are integral to the long term viability of agriculture in the Heart of America’s 
Dairyland region. There are numerous effective methods of reducing phosphorus runoff into 
surface waters, such as wetlands and buffer strips. While this report focuses on many of the 
potential benefits, site-specific feasibility studies will be needed to identify those farms where 
such processes could provide the greatest benefit.   
 
Runoff is responsible for most of the phosphorus in surface waters. The effectiveness of 
wetlands and buffer strips in reducing phosphorus runoff varies greatly, and depends on 
conditions such as slope, soil type, plants used, and speed of runoff. Two types of buffer strips 
are the most applicable to reducing phosphorus loading into the watershed. Under the right 
conditions, buffer strips, wetlands, and combinations of the two management methods are 
potentially cost-effective methods for reducing phosphorus loading on the watershed. 
 
What Are Buffer Strips? 
 
Contour buffer strips are a 
method of reducing soil 
erosion and runoff. Contour 
buffer strips alternate row 
crops with narrow vegetated 
strips along the contour of a 
slope. The purpose of this 
design is to reduce the 
velocity of runoff on the 
slope and trap sediment. 
Contour buffer strips are 
most suitable on uniform 
slopes ranging from 4 to 8 
percent and under a certain 
slope length.59 
 

59 United States Department of Agriculture - Natural Resource Conservation Service Practice Standard 332 
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Filter strips are another method of reducing runoff. 
This method consists of vegetated strips positioned 
in such a way to slow and trap sediment and 
pollutants, such as phosphorus, before they can 
enter a watershed. This method can be used on or 
around the edges of cropland, on pastures, in 
manure spreading areas, or in feedlots.60 The 
optimum width of filter strips varies depending on 
the soil type. Clay soils require wider filter strips for 
two reasons. First, the compact nature of clay 
allows less infiltration and subsequently more 
runoff at a higher velocity. Second, clay sediment 
requires a longer run over a grass filter before it is 
effectively trapped due to the smaller particle size; 
as a result, clayey sediment travels greater 
distances.61 

60  United States Department of Agriculture - Natural Resource Conservation Service Practice Standard 393 
61 Dorioz, J.M., et. al. 2006. “The Effect of Grass Buffer Strips on Phosphorus Dynamics-A Critical Review and Synthesis as a Basis 
for Application in Agricultural Landscapes in France.” Agriculture, Ecosystems and Environment. 117. 4-21. 
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What Are Wetlands? 
 
Agricultural wetlands are another method of 
reducing the phosphorus loading into the 
watershed. Wetlands are areas of land that 
are frequently saturated with water, and are 
supportive of plants that grow in saturated 
soils.62 Wetlands trap sediment from runoff, 
and allow time for sediment to settle before 
reaching surface water. Wetlands are 
potentially low cost and low maintenance 
methods of reducing pollutant loading into 
surface water and groundwater resources.  
 
When wetlands are used as part of a stream 
buffer, it is important to note that 
downstream wetlands trap significantly more nutrients than upstream wetlands, reinforcing 
the need for targeted and well planned wetland restoration for the greatest effectiveness at 
the least cost. Constructed wetlands must be located appropriately to minimize contamination 
to groundwater resources.   
 
Many of the drainage channels in Marathon County may be particularly suited for these efforts. 
Small constructed wetlands at strategic points in drainage channels could potentially reduce 
phosphorous runoff significantly.  
 

62 United States Environmental Protection Agency. http://water.epa.gov/lawsregs/guidance/wetlands/definitions.cfm. 
Accessed 11/07/2014 
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State and Federal Regulations regarding the use of wetlands are complex. Site specific analysis 
of the viability of constructing wetlands to reduce phosphorus pollution, site specific regulatory 
analysis will need to be performed as well to determine the appropriate regulations and 
regulatory agencies that will affect wetland regulation. Regulatory agencies include the United 
States Environmental Protection Agency (EPA), The United States Army Corp of Engineers 
(ACOE), and the Wisconsin Department of Natural Resources (DNR). 
 
Phytoremediation.  Phytoremediation refers to the use of certain plants to capture or slow 
down nutrients from reaching surface waters.  Depending on the process, a plant will either 
absorb a chemical through its roots, or emit an exudate to deactivate the chemical in the near 
vicinity of the plant’s roots (the rhizosphere).  Phytoremediation for phosphorous removal 
involves strategic placement of certain plants which uptake phosphorous.  These plants could 
be positioned strategically on field edges or in drainage ditches.   
 
The following table lists plants which are recommended for phytoremediation in Marathon 
County.  These plants are native to Wisconsin and have been shown to uptake phosphorous.   
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Effectiveness  
 
The effectiveness of natural remediation 
methods is highly dependent upon 
environmental conditions.  In many ways, the 
effectiveness will depend on soil conditions, 
slope, rainfall intensity, and on-farm 
conservation and cropping practices.  
Therefore, this report presents information 
from generally available sources.  However, 
specific on-farm analyses would need to be 
done in Marathon County to evaluate the 
effectiveness of each strategy.  Current 
research being conducted by UW Madison can 
provide some assistance to the county in 
calculating Wisconsin-specific and farm specific 
values for some practices.63 
 
One case study showed that a 1.48 acre 
wetland designed to remove phosphorus 
loading from a single potato field captured and 

63 For example, see the SnapPlus tool available from UW Madison, Dept. of Soil Science, at: http://snapplus.wisc.edu/.  

Ragweed Cottonweed
Indian mustard Pondweed
Rapeseed Poplar
Cabbage Willor
Fescue Common osier
Geranium Bulrush
Sunflower Bladder campion
Juniper Common duckmeat
Duckweed Arrowhead
Alfalfa Cattail
Rabbitfoot grass Eelgrass

Recommended Plants for Phytoremediation
Common Name
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removed 88% of the phosphorus runoff, equating to 42 kg of phosphorus load removed over a 
two year period.64   
 
The effectiveness of filter strips in reducing nutrient load on streams has been shown to vary 
from 0% to 99%.65 Much of this variation is due to varying topographical conditions. However, 
other evidence suggests 95% of filter strips demonstrate between 40% and 100% sediment 
retention, translating to total phosphorus retention between 8 and 97%.66 For optimal 
effectiveness, the size of the strips must be measured according to the size of the sources, the 
soil conditions, the slope, and the expected runoff intensity. Filter strips are most effective in 
capturing coarser sediment.67 
 
Wetlands and filter strips are most effective when used in conjunction with each other. Filter 
strips help to slow the runoff speed and trap coarser sediment while the wetlands settle out 
finer sediment that is not captured by the filter strips. Filter strips may be overrun in runoff 
events greater than the design runoff, which can cause large amounts of nutrient loading to 
surface waters. Wetlands can mitigate this impact by capturing and retaining the nutrients 
released by filter strips in higher runoff events. 
 
Conditions 
 
For optimal results, site-specific analyses need to be performed at targeted areas to determine 
the feasibility of various methods. This report will outline some general parameters that 
improve the effectiveness of filter strips and wetlands. The main parameters which affect the 
performance of buffer strips are the slope of the land, the soil type, and the width of the buffer. 
 
Some recommendations from scientific research differ from recommendations by the USDA, so 
the appropriate agencies should be consulted if there are questions. The USDA NRCS has 
released guiding documents regarding specific conservation practices and these documents 
should be referred to when determining the appropriate conservation practices for a specific 
site. 
 
 
 
 
 
 
 

64 Kovacic, David A., et. al. 2006. “Use of Created Wetlands to Improve Water Quality in the Midwest-Lake Bloomington Case 
Study.” Ecological Engineering. 28. 258-270 (p266). 
65 George, Mel R., et. al. “Chapter 5: Effectiveness of Riparian Management Practices.” Conservation Benefits of Rangeland 
Practices. 228. 
66 Dorioz, J.M., et. al. p12 
67 NRCS Conservation Practice 393. 2000. http://efotg.sc.egov.usda.gov/references/public/SD/393.pdf. Accessed November 
2014. 
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Practice Favorable Conditions 

Filter Strips Sloped topography (<1%-30%), grassy vegetation kept relatively 
short, sandy soil, widths between 5ft and 100ft, at least 40% plant 
cover. Widths should be increased for clay soil. 

Contour Buffer Strips Ideal for slopes between 4% and 8%, but suitable for steeper slopes, 
grassy vegetation. At least 15 feet wide. 

Wetlands Slightly sloped topography. 

 
Costs 
 
Included in this section are rough cost estimates based on independent research or scenario 
analyses performed by the USDA NRCS. While these may be useful for general comparisons, 
they may vary widely by site conditions. Site specific analyses should be performed to 
determine the costs of implementing any conservation practices.  
 
One estimate of the cost of a 2 acre constructed wetland without native plantings is between 
$5,377–$6,264.68 The USDA NRCS Pennsylvania estimates the cost of a 1 acre constructed 
wetland is approximately $11,400, however this estimate includes water testing and native 
aquatic emergent or submerged plants to establish vegetation.69 
 
The USDA estimates that cost of installing contour buffer strips as approximately $300-500 per 
acre, which includes the opportunity cost for land removed from production for the first year.70 
Estimates for native grass filter strips vary from $300-$700 per acre, also including the 
opportunity cost for the first year for removing the land from production.71 
 
Since the effectiveness of these techniques can vary widely with site conditions, it is difficult to 
more precisely estimate the cost for a given amount of phosphorus removal. The county may 
consider undertaking a more technical study to provide detailed cost estimates.     
 
Funding options for land-based (on-farm) phosphorous reduction 
 
In this section, we outline a number of potential funding sources to assist farmers in installing 
phosphorous-reducing conservation practices on their properties.  The main categories of 
funding would be federal and state grants, state tax credits, and adaptive management.   

68 Kovacic, David A., et. al. 2006. p267. 
69 USDA NRCS Scenario Cost 656. Accessed November 2014. 
http://efotg.sc.egov.usda.gov/references/public/PA/CostSenarios_656ConstructedWetland.pdf 
70 USDA NRCS Scenario Cost 332. http://efotg.sc.egov.usda.gov/references/public/NJ/CostSenarios_332-
ContourBufferStrips.pdf. Accessed November 2014. 
71 USDA NRCS Scenario Cost 393. http://efotg.sc.egov.usda.gov/references/public/NJ/CostSenarios_393-FilterStrip.pdf. 
Accessed November 2014. 
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Under current Wisconsin law and policy, cost-sharing assistance would have to be offered to 
farmers and landowners to implement these strategies.  Marathon County already has 
demonstrated success in securing some of these available grants, such as the TRM (Targeted 
Runoff Management) grants from DATCP.  These recommendations recognize that funding 
availability at the state and federal level are unlikely to increase in coming years.   
 
There are a number of federal programs available that assist with conservation practices 
related to agriculture, whether through technical assistance, grants, or loans.  Many of these 
programs have already been described in this report in relevant sections.  In addition, the 
county already receives funding from DATCP for cost-sharing and nutrient management 
programs.  The TRM (Targeted Runoff Management) grant program is targeted towards areas 
with TMDLs.  The county could consider additional staff to assist farmers and landowners in 
applying for federal and state grants.   
 
Farmland Preservation Tax Credits.  
 
Wisconsin’s Farmland Preservation Tax Credits directly contributes to the economic 
development of the HOAD-AEA in at least 3 ways.  First, tax credits go directly to farmers which 
represents a source of income coming into the region from outside the region.  As this money is 
spent in the local economy, it re-circulates and provides economic impact.  Second, the 
combination of tax credits and the AEA work together to protect the land base for agriculture, 
which facilitates the economic development associated with the dairy industry.  And, third, tax 
credits provide one stream of funding to pay for on-farm conservation practices.   
 
Designation of the HOAD-AEA means that farmers and landowners within its boundaries are 
eligible to enter into voluntary “farmland preservation agreements” and receive farmland 
preservation tax credits.  These credits are worth $5 per acre in areas of the AEA without 
farmland preservation zoning and $10 per acre in areas of the AEA with farmland preservation 
zoning.  When a farmer signs a farmland preservation agreement with the state, he must 
comply with state soil and water conservation standards (NR 151 and ATCP 50), including 
nutrient management in order to receive the tax credits.  Although farmland preservation tax 
credits were designed primarily to protect agricultural land from development, these tax credits 
serve as an important source of state financing for land-based (on-farm) conservation practices 
to reduce nutrient runoff.   
 

Per-acre 
Amount 

Farmland Preservation 
Zoning District after  
July 1, 2009 

Farmland Preservation 
Agreement after  
July 1, 2009 

$10 Yes Yes 
$7.50 Yes No 
$5 No Yes 
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Changes to the law in 2013 (2013 Act 20) lifted the cap on the total number of acres in AEAs 
across the state from 1 million acres to 2 million acres and changed the financial status of 
farmland preservation tax credits to “sum-sufficient.”  This means that farmers who qualify 
would receive the full value of the tax credit to which they are entitled.  Although the 
legislature could change this provision, the current amount of money budgeted for tax credits is 
underutilized.  Therefore, when additional farms enter into farmland preservation agreements, 
there is adequate credit available to be utilized.  
 
According to the Legislative Fiscal Bureau, Marathon County (as of July 2014) has 92 farms 
covering 13,244 acres with farmland preservation agreements.  In the area designated as the 
HOAD-AEA, 28 agreements, representing 4306 acres, are post-2009 agreements.  Clark County 
has 168 agreements covering 35,191 acres.  151 agreements, representing 32,978 acres are 
post-2009 agreements in the HOAD-AEA.   
 
Although it will not be easy, one of the most viable strategies for the county to pursue would be 
to provide whatever technical and financial support is available to increase the number of 
farmland preservation agreements in the HOAD-AEA.  An increase in farmland preservation 
agreements would bring in additional income into the area, which would provide positive 
benefits in terms of economic development and watershed protection.   
 
Adaptive Management 
Marathon and Clark Counties are considering how to balance economic development 
associated with the dairy industry with ongoing challenges of watershed management.  One 
reasonably new option for watershed partnerships in Wisconsin is called “Adaptive 
Management.”  The flexible, voluntary nature of adaptive management partnerships provides 
opportunities to integrate economic development and nutrient reduction.   
 
“Adaptive management is a phosphorous compliance option that allows point and nonpoint 
sources (e.g. agricultural producers, storm water utilities, developers) to work together to 
improve water quality in those areas no meeting phosphorous standards.”72   
 
When water quality standards for phosphorous are not met and/or in cases where a 
phosphorous TMDL is adopted, this will have a direct effect on point sources (industrial users, 
cheese processors, municipal wastewater plants, etc.) in the area.  Point source discharges will 
face increased phosphorous-removal requirements.  Removing additional phosphorous can be 
quite expensive, which could potentially negatively impact economic development in the 
region.  Municipalities or cheese producers or paper mills may have to purchase or upgrade 
expensive on-site treatment technologies. 
 

72 Wisconsin Department of Natural Resources. Adaptive Management Technical Handbook: A Guidance Document for 
Stakeholders.  (Publisher January, 2013. Available at: 
http://dnr.wi.gov/topic/surfacewater/documents/AdaptiveManagementHandbooksigned.pdf)  
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Adaptive management allows point-source permit holders to meet phosphorous reduction 
requirements with greater flexibility and possibly lower costs.  Under adaptive management, 
partnerships between point sources and nonpoint sources allows for reducing phosphorous 
anywhere in the watershed instead of only at the point source.  Many of the land-based/on-
farm management practices described above (wetlands, filter strips, etc.) and technological 
approaches (anaerobic digesters) can be utilized.  Adaptive management allows point source 
dischargers to contract with nonpoint sources for more cost-effective phosphorous reduction.   
 
Adaptive management is a collaborative, voluntary approach that may include landowners, 
producers, municipalities, counties, and other stakeholders in reducing nutrients.  For example, 
in Dane County, the Madison Metropolitan Sewerage District was required to reduce 
phosphorous levels to comply with their discharge permit.  Instead of spending millions of 
dollars on expensive plant upgrades for new treatment technology, MMSD is partnering with 
farmers and landowners in the watershed to implement best management practices (BMPs) on 
their lands or to establish nutrient management plans.73  Dane County is also contributing to 
help finance anaerobic digesters in the county as part of the adaptive management approach.  
Adaptive management allows multiple stakeholders in the watershed to come together to 
address nutrient sources wherever they might occur. 
 
Developing positive relationships among local stakeholders is crucial to successful adaptive 
management plans.  County LWCD and planning staff already have strong relationships and 
technical capacity in this area.  One model of potential partnerships was already demonstrated 
in the Big Eau Pleine Task Force, which brought together industry, government, citizens and 
farmers.   
 
Adaptive management plans are usually prepared for HUC-12 watersheds.74 However, in areas 
where a TMDL plan has been approved, permit holders can potentially consider the TMDL area 
(“TMDL reach”) as their “action area.”75  Adaptive management plans are prepared by point-
source dischargers, often with assistance from county LWCD and/or DNR staff.   
 
As a recommended implementation action, Marathon and Clark counties can initiate adaptive 
management planning work groups (staff and stakeholders) for each of the HUC 12 
subwatersheds.  Because there are a number of subwatersheds in the counties, we recommend 
prioritizing those 7 HUC 12 subwatersheds shown as having the highest levels of phosphorous 
yield (per acre) on the map “Wisconsin River Basin Water Quality Improvement Project, 
Estimated Phosphorous Yield Per Subwatershed.”76 Alternatively, as a proof of concept, county 
staff could begin the process of preparing an adaptive management plan for one of the 
subwatersheds located in the HOAD-AEA.   

73 See http://danedocs.countyofdane.com/webdocs/pdf/press/6_-_11_Final_Press_Event_Handout.pdf.  
74 HUC = Hydrologic Unit Code.  A HUC 12 unit is generally a “sub-watershed.”   
75 Wisconsin Department of Natural Resources. Adaptive Management Technical Handbook: A Guidance Document for 
Stakeholders. 
76 We were unable to find an online version of this map.   
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Many of the initial steps in preparing adaptive management plans (identifying partners, 
collecting land use and watershed data, etc.) are steps where existing staff, plans, and data 
capabilities are robust in Marathon County.  The county can make clear its commitment to 
facilitating possible adaptive management agreements by convening stakeholder working 
groups and providing staff and data support to adaptive management plans.  The Adaptive 
Management Technical Handbook, prepared by DNR, provides specific details on what data 
would be needed in an adaptive management plan.  When the county provides technical 
assistance and facilitation, this helps point-source dischargers consider adaptive management 
as a voluntary, cost-effective strategy.  Moreover, as for example in Dane County, county 
financial resources can be utilized to help make agreements work.   
 
Conclusions  
 
The Heart of America’s Dairyland AEA already encompasses over 225,000 acres, the largest AEA 
in the state.  Years of proactive planning, leadership and forward thinking in Marathon and 
Clark counties have already created a strong identity around the HOAD-AEA.  This region 
already has tremendous economic impact on the region.  Every additional dollar of economic 
activity in the dairy and dairy-processing industries in the region will result in between $1.75 
and $1.81 of additional economic activity.  In this report, we have outlined some of the possible 
areas of additional economic activity which would be in keeping with the HOAD-AEA goals and 
policies.  The largest potential challenge to reaching the full economic potential of the HOAD-
AEA is the need to reduce phosphorous in the Wisconsin River.   
 
There are many people who think of economic development and watershed protection as 
inherently in conflict or as opposite strategies.  In this report, we hope to have demonstrated 
that watershed protection is economic development and that strategies of economic 
development can serve to protect and improve the watershed.  Farmers and county leaders in 
central Wisconsin have a long and rich history of balancing economic development with 
stewardship of the rich land and water resources.   
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Summary of recommended possible implementation items: 
 
- economic development efforts (education, technical assistance, partnerships, possible 
funding) to encourage or facilitate farmers and processers moving to more value-added dairy 
products 
- Grow Wisconsin Dairy Producer program, Wisconsin DATCP provides grants and loans for 
technical assistance to increase production  
- possibly facilitate meeting increased demand for “organic” milk products through technical 
and financial assistance, including assistance in accessing federal and state funding sources 
- technical assistance and coordination for accessing WHEDA’s FARM loans for equipment 
purchase, land/building purchase or upgrading, or livestock purchases. 
- explore the possibility of a HOAD “brand” for “local” or “values” foods 
- each county could leverage existing resources and expertise to focus technical and financial 
assistance for smaller producers and farmers 
- more in-depth feasibility study of whey processing capabilities and interest in the region; 
outreach and technical assistance to smaller producers as to whey possibilities 
- consider applications for New Market Tax Credits for expanded whey processing facilities 
- encourage development of wind and solar power technologies where appropriate to generate 
income and reduce costs 
- encourage and provide technical and implementation assistance for anaerobic digesters.  
There are currently at least 34 manure digesters in Wisconsin, but none in Marathon County.   
- continue to encourage land-based on-farm conservation techniques, such as nutrient 
management, constructed wetlands, buffer and filter strips 
- encourage additional participation in the Farmland Preservation Tax Credit program to bring 
in additional economic activity to the region and fund the cost-sharing component of 
conservation practices 
- begin preparing studies and convening stakeholders in key subwatersheds for development of 
adaptive management plans.  
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