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/aaΩǎ ŦƻǳƴŘƛƴƎ ŎƻƴŎŜǇǘ
Provide uniform, 
easy-to-use 
measurement tools, 
reporting forms and  
3rd party verification 
to bolster emerging 
ecosystem market 
opportunities in MN.



·CMM will include any qualified entity as an affiliate
·Private  - Non-governmental organizations  - Public agencies

·Stacking credits leverages multiple environmental 
markets from one implementation site

·Alternate emerging markets will not likely yield the 
$50,000 to $150,000+ per acre as in current wetland or 
habitat mitigation markets ɀHowever, farmers make 
~$124 to $200/acre with $4 corn; these markets help offset 

·New markets may yield smaller margins, but substantial 
future returns can develop when infrastructure exists

·Buyers that leverage multiple markets create willing  
landowner participants

CMM is stacking ecosystem services



New & emerging market examples
·Source Water Protection 

·One of the most under-funded, misunderstood but 
critical needs in U.S. for clean, abundant drinking water

·Pollinator habitat

·American agriculture depends on pollinator contractors 
yearly to maintain an ever-increasing supply of crops

·Storm Water Quality & Quantity

·Legally complex -- yet the highest cost landuse retrofit 
required to  reduce sediment, nutrient and bacterial 
ÌÏÁÄÓ ÔÏ ÐÒÏÔÅÃÔ ×ÁÔÅÒ ÒÅÓÏÕÒÃÅÓȟ ȣ ÅØÏÒÂÉÔÁÎÔÌÙ ÈÉÇÈ 



U.S. Drinking Water Challenges in 
the Twenty-First Century (Levin et al., 2002)

Ȱ7Å ÈÁÖÅ ÅØÁÍÉÎÅÄ ÔÈÅ ÁÒÅÁÓ ÏÆ ÐÕÂÌÉÃ ×ÁÔÅÒ 
infrastructure, global climate effects,waterborne 
disease(including emerging and resurging 
pathogens), land use, groundwater, surface water, and 
the U.S. regulatory history and its horizon.

ȣ7Å conclude that U.S. public drinking water supplies 
will face challenges in these areas in the next century 
and that solutions to at least some of them will require 
institutional changesȢȱ



1995 Surface waterwithdrawals
(Solley et al., 1998)



1995 Groundwaterwithdrawals
(Solley et al., 1998)



Wellhead protection; 
Early participation
Area Landuses

ÅCultivated area: 412,293 acres

ÅPasture area: 118,906 acres

ÅForested area: 65,010 acres

ÅWetland area: 15,847 acres

ÅDeveloped areas: 24,040 acres



·Sauk River Watershed/Stearns County SWCD (CMM)
·18 cities have approved wellhead protection plans

·Several cities have nitrate wellhead protection concerns 

·Wellhead protection team
· City

· Soil and Water Conservation District

· Minnesota Department of Health

· Minnesota Rural Water Association

· Minnesota Department of Agriculture

· Minnesota Pollution Control Agency

·Pilot program, spring 2010

Wellhead protection; 
Early participation



·City provided farmers payments for application 
reductions

·Measurable metric used in wellhead protection zone:
·BMP challenge (a risk guarantee program for applying at 

agronomic rates; http://www.bmpchallenge.org/ )

·Nitrogen inhibitors (label based)

·.ÕÔÒÉÅÎÔ ÍÁÎÁÇÅÍÅÎÔ ÐÌÁÎ ȰÃÒÅÄÉÔÉÎÇȱ ÎÉÔÒÁÔÅÓ ÉÎ 
irrigation water

·.ÕÔÒÉÅÎÔ ÍÁÎÁÇÅÍÅÎÔ ÐÌÁÎ Ȱ#ÒÅÄÉÔÉÎÇȱ ÓÉÄÅ ÄÒÅÓÓÉÎÇ 
and/or split applications

·BMP challenge plus (below agronomic rate applications) 

Wellhead protection; 
Early participation



·City required at least an 8% reduction from past 
practices (as determined by previous records)

·Many dry-land farmers already below agronomic rates

·Contracts with 3 farmers 

·Reduced 4076 pounds of nitrogen across 277 acres

Wellhead protection; 
Early participation



Wellhead protection for nitrates

Other Stackable BMP Options
·Perennial vegetation in wellhead protection zones

·Hay, pasture, alfalfa

·CRP, CREP

·Buffers

·Payment options from ecosystem services or cropping

·Farm Bill programs

·Habitat

·Cash cropping (e.g., hay, biomass)

·Surface water protection credits



Source water surface intake 
protection for sediments & bacteria

Stackable BMP options

·Buffers

·Agriculture drainage volume 

reductions

·Sediment reduction measures 

·Livestock exclusion

Photo courtesy of NRCS



The Potential Consequences of Pollinator Declines
on the Conservation of Biodiversity and Stability 
of Food Crop Yields (Conservation Biology, Vol. 12:1,July2008)

Ȱ&ÏÌÌÏ×ÉÎÇ ÒÅÐÏÒÔÓ ÏÆ ÄÒÁÍÁÔÉÃ ÄÅÃÌÉÎÅÓ ÉÎ ÍÁÎÁÇÅÄ ÁÎÄ ÆÅÒÁÌ 
honey bees from nearly every region of North America, 
scientists and resource managers from the U.S., Mexico, and 
Canada came together to review the quality of the evidence 
that honey bees as well as other pollinators are in long-term 
decline and to consider the potential consequences of these 
losses on the conservation of biodiversity and the stability of 
the yield of food crops. These experts in pollination ecology 
confirmed that the last 5 years of losses of honeybee colonies 
in North America leave us with fewer managed pollinators 
than at any time in the last 50 years and that the management 
and protection of wild pollinators is an issue of paramount 
ÉÍÐÏÒÔÁÎÃÅ ÔÏ ÏÕÒ ÆÏÏÄ ÓÕÐÐÌÙ ÓÙÓÔÅÍȢȱ



Key Pollinator Needs
·High Plant Biodiversity

·Blooming Plants during 
the entire growing 
season

·Three  Each Season -
Minimum

·Early = April ςJune

·Mid = June ςAugust

·Late = August -
October



Minnesota River 
Rural Advantage Demonstration 
Row crops dominated by 
Corn-Soybean rotations

Livestock operations are 
mainly swine

Includes southwest  corner
of Twin City metro area



Watershed contributing to
Middle Minnesota River



Watershed contributing to
Lower Minnesota River



·NRCS Practice Standard 
645 ɀNative Habitat 
Development for 
Pollinators

·> ½ acre in size

·Diversity of native grasses, 
wild flowers & shrubs

·Plantings include each 
flowering group ɀearly, mid 
& late

·At least one forb is a legume

·At least 15 native species

·Plants must remain 
undisturbed and present 
through growing season

·Seeding mixture that results 
in a 50:50 grass to forb ratio 
based on seeds per sq. foot

·25-foot insecticide free 
buffer

Pollinator performance standards



Stormwater in the
Minnesota River Basin
·Minnesota Pollution 

Control Agency willing to 
let MS4 sites trade

·Pending Mainstem TMDL 
requires 90 percent 
reductions in TSS

·Major source (> 60%) 
bank, bluff and ravine

·Credits

·Water storage

·Total Suspended Solids
Photo: Rush River Ravine; photo credit 
MPCA


