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EXECUTIVE SUMMARY

EXECUTIVE SUMMARY

The remarkable place known as Minnesota is
situated at the convergence of the Great Lakes, the
Great Rivers, and the Great Plains. The citizens of
Minnesota cherish and take pride in the abundant
and varied natural resources of this place. We
also value our quality of life and our standard of
living, and desire the same for our children. All of
these values and desires are intricately connected:
Continued economic prosperity depends on a
healthy and sustainable environment, and vice versa.
To foster the conditions we value, we must balance
long-term plans for conserving and protecting our
priceless natural resources with those for ensuring
a healthy public and healthy economy. This
document, the Minnesota Statewide Conservation
and Preservation Plan (SCPP), lays out a deliberate
strategy for doing so in a unified, integrated fashion,
using an interdisciplinary approach with multiple
perspectives and expertise.

The Legislative-Citizen Commission on Minnesota
Resources (LCCMR) funded a unique partnership
among the University of Minnesota and the
consulting firms of Bonestroo and CR Planning
to evaluate the state’s natural resources, identify
key issues affecting those resources, and make
recommendations for improving and protecting
them. More than 125 experts, including University
scientists and public and private natural resource
planners and professionals, participated in the 18-
month effort.

The team addressed Minnesota’s statutorily defined
natural resources of air, water, land, wildlife, fish,
and outdoor recreation in two distinct phases. In
Phase I, it assessed the past and present condition of

the six natural resources, described (where possible)

drivers of change immediately impacting them,
and identified key issues that could be addressed
to protect and conserve them in an integrated
fashion. In Phase II, the team addressed the key
issues in depth, developing recommendations that
would positively impact as many natural resources
as possible while taking into account demographic
change, public health, economic sustainability,

and These

were then synthesized into a framework with five

climate change. recommendations
strategic areas. Recommendations were identified
as being either policy and action recommendations
(those that could be put into effect directly by the
legislature) or recommendations that add to our
knowledge infrastructure, (research needs, data
gathering and monitoring needs, or educational
activities). The steps and outcomes are shown
in Figure 1, Process and Outcomes of Statewide

Conservation and Preservation Plan.

Initially the team identified drivers of change that
negatively impact each natural resource. These
included both proximate drivers (e.g., nutrient
loading impacting water quality) and higher-order
drivers (e.g., shoreline development causing the
nutrient loading that impacts water quality). It
developed a map that showed these relationships,
and then used a matrix prioritization process to
objectively identify the key issues that, if addressed,
would benefit the greatest number of natural
resources to the greatest degree. The seven key areas
identified were:

* Land and water habitat fragmentation,
degradation, loss, and conversion

* Land-use practices

* Transportation

* Energy production and use

* Toxic contaminants

* Impacts on resource consumption

* Invasive species
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Each of these key issues is more fully described in
the preliminary plan. Because of time constraints, a
subset of these issues was chosen for investigation in
the second phase of the project. The key issues for

which recommendations are made in this report are:

* Land and water habitat fragmentation,
degradation, loss, and conversion

* Land-use practices

* Transportation

* Energy production and use, and mercury as a
toxic contaminant related to energy production

Figure 2, Natural Resource Values Assessment
of Recommendations, shows the action or policy
recommendations for each of the key issues, arranged
according to the degree of integrated benefits across
all values associated with natural resources. This
gives an overall snapshot of how much integrated
value a given recommendation has. For example, the
first recommendation under the key issue of Habitat
Loss has significant impact across the majority of the
resource values, and has little impact on air quality
and human health. This figure also identifies which
recommendations benefit a given resource value
the most (e.g., Habitat and Land-Use Practices:
Forestry recommendations have the most impact on
Biodiversity).

The framework is shown in more detail in Figure
3, Strategic Framework for Integrated Resource
Conservation and Preservation. The five strategic
areas, identified at the top of the five boxes, include:

* Integrated Planning

* Critical Land Protection

* Land & Water Restoration

e Sustainable Practices

* Economic Incentives for Sustainability

of

areas are listed within a given box. Action or

Recommendations for each these strategic
policy recommendations are at the top, with
recommendations having the broadest impact
across multiple resources listed first, followed

by those that are more targeted or specific in

Executive Summary

their scope. Recommendations for building the
knowledge infrastructure for that strategic area
are at the bottom of the box. These are ordered
according to the key issue they address. All of these
recommendations are described in detail in the final

plan.

This framework is a comprehensive and integrated
environmental strategic plan. The recommendations
taken together provide a holistic look, and are not
meant to be viewed in isolation or to be acted on in
a piecemeal fashion. Each of the strategic areas is
summarized below.

Strategic Areas
Integrated Planning
interwoven

Natural is

within a larger fabric of economic health, complex

resource management
regulatory frameworks, human health, and changing
demographics and climate. No one agency can
address this comprehensively, nor can it be done
in individual agency stovepipes. In addition, there

the

geographic scale, from communities to small units

are multijurisdictional responsibilities on
of government to soil and watershed districts to

statewide agencies.

Planning, whether for transportation, energy,

community  development,  water  resources,
agriculture, or forestry, should be integrated across
all agencies and across the multijurisdictional
scale. Doing so can make planning more eflicient
by removing redundancies. Our strongest, most
effective federal environmental laws require cross-
agency review or partnership, and this approach
should be embraced on the state level for holistic

natural resource protection.

Our recommendations address land-use practices,
transportation policy, and energy production and use
policy as related to natural resource protection. For
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example, we specifically recommend the development
of a State Land Use, Development, and Investment
Guide to

social, environmental, and economic sectors. We

align investment objectives across
recommend that the state embrace a conservation-
based community planning approach. Enhanced
cross-consultation in governance and planning
for transportation, land development, and energy
projects is essential for protecting and conserving

our natural resources.
Critical Land Protection

Be it farmland, wetlands, greenways in urban areas,
or forestland, a clear and comprehensive strategy
must be developed that establishes long-term and
short-term protection and acquisition priorities. An
array of perspectives should inform this strategy,
integrating needs for biodiversity protection, critical
agricultural land protection, ecological services,
recreational opportunities, and opportunities for
climate change adaptation and/or mitigation.

This strategy should build on the excellent work
already accomplished by Campaign for Conservation,
the DNR critical habitat studies, the Metro- and

Qutstate  Conservation Corridors  initiatives,
and the work of many nonprofit land-protection

organizations.

Our recommendations in this strategic area focus on
the protection by easement or acquisition of critical
stream and lake shorelines, priority land habitats,

and large blocks of forestland.
Land and Water Restoration

This strategic area addresses both the restoration of
critical land and water habitat and the protection of
strategic land and water habitat that has not yet been
degraded. It not only addresses the inherent and
intrinsic direct benefits of habitat restoration and

protection, but also emphasizes the benefits of such
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strategy for strengthening biodiversity and enhancing
resilience to climate change. The recommendations
in this area reinforce and strengthen Minnesota
cultural values, ethics, appreciation of outdoor

recreation, and economic health.

The recommendations include specific actions
to restore shallow lakes, wetlands and wetland
associated watersheds, and the habitats contained
within lakes and rivers, as well as actions to protect

critical landscapes.
Sustainability Practice

A healthy environment requires a health economy,
and a sustainable economy requires a sustainable
environment. To reach both goals requires
promoting, facilitating, encouraging, and regulating
as appropriate practices that will lead to a sustainable
environment and economy. These sustainable
practices must cross multiple fronts—sustainable
agriculture, sustainable forestry, sustainable water
resources, and sustainable economy and standard
of living, all in the context of energy production,

shifting demographics, and climate change.

Specific recommendations promote the sustainable
management of forestlands and action to keep
water on the landscape—including a critical review
of drainage policy and actions to move water more
slowly across and through the landscape to return to
more natural conditions to reduce flooding, improve
water quality, and improve biological diversity
through habitat protection.

Economic Incentives for Sustainable Society

Moving toward sustainable practice requires specific
incentives to move the state and its citizens and
stakeholders in a transformative direction. There
are broad-scale ideas for achieving a sustainable
economy specifically through natural resource

policy: Specific natural resource policy, energy policy,
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agricultural policy, forestry policy, and transportation
policy can be used to grow and nurture Minnesota’s
economic future. For example, the team recommends
the development and implementation of incentive
programs to develop renewable energy programs and
to promote a successful transition of Minnesota’s
vehicle fleet to electric power.

Minnesotans share a vision for a healthy and
sustainable future. This framework of strategic
recommendations is a collective roadmap for moving
forward to achieve this future.

Executive Summary
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Figure 3. Strategic Framework for Integrated Resource Conservation and Preservation.
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STRATEGIC FRAMEWORK FOR INTEGRATED

TEGRATED PLANNI CRITICAL LAND PROTECTION LAND & WATER RESTORATIO
Broad Recommendations: Policy and Action Number Broad Recommendations: Policy and Action Number Broad Recommendations: Policy and Action
Energy 1 Develop coordinated laws, policies, and procedures Habitat 2 Protect critical shorelands of stream and lakes Habitat 4 Restore and protect shallow lakes
for governmental entities to assess renewable energy
production impacts on the environment
LUComm1  |Fundand implement a state land use, development and Habitat 1 Protect priority land habitats Habitat 5 Restore land, wetlands, and wetland-associated watersheds
investment guide
LU Comm 2 Support local and regional conservation-based community LU Forest 1 Protect large blocks of forest land Habitat 6 Protect and restore in-water habitat of lakes and streams
planning
Trans 1 Align transportation planning across all agencies,
coordinate project review
Energy 23 Develop mercury reduction strategies for out-of-state Number Targeted Recommendations: Policy and Action Number Targeted Recommendations: Policy and Action

sources Energy 2 Invest in farm and forest preservation efforts to LU Ag2 Reduce streambank erosion through reduction in
prevent fragmentation due to development guided by peak flows
Targeted Recommendations: Policy and Action productivity and environmental vulnerability research
LU Comm?2  |Ensure protection of water resources in urban areas Habitat 3 Improve connectivity and access to outdoor recreation LU Ag3 Reduce upland and gully erosion through soil
with stormwater credit system and low impact conservation practices
development BMPs
Trans 3 Reduce NPS pollution to surface and ground waters

Knowledge Infrastructure Recommendations Number Knowledge Infrastructure Recommend Number Knowledge Infrastructure Recommendation:
LU Comm 2 Provide communities with the tools necessary for Habitat 9 Invest in overall research on land and aquatic habitats Habitat 10 Invest in research on near-shore habitat vulnerability
developing and impl ing conservation-based
comprehensive plans
LU Comm 2 Provide communities with support and technical Trans 3 Develop research programs in habitat fragmentation Habitar 11 Improve understanding of groundwater resources
assistance through a Community Enterprise
Partnership
Energy 24 Continue state enforcement programs to reduce LU Forest 2 Assess tools for forest land protection LU Ag2 Invest in research that quantifies the relationship
mercury ¢ ion of the environment between artificial drainage and stream flows
LU Comm 3 Simplify modeling for TMDLs Habitat 12 Improve understanding of watershed responses to
multiple drivers of change
LU Comm 3 Monitor TMDL BMP implementation Energy 11 Invest in research and enact policies to protect
existing native prairies from genetic contamination by
buffering them with neighboring plantings of perennial
energy crops
LU Comm 2 Invest in databases and tools needed to support land use LU Forest 3 Increase our understanding of invasive species
and conservation decisions
LU Comm 2 Fund demonstration projects for consetvation-based Habitat 13 Habitat and landscape conservation education and
community planning training programs for all citizens
Energy 12 Invest in efforts to develop sufficient seed or seedling
stocks for large-scale plantings of native praiie
grasses and other perennial crops
LU Forest 3 Support the use of fire to increase forest health and

biodiversity




Final Plan — Phase 11

Executive Summary

RESOURCE CONSERVATION AND PRESERVATION

SUSTAINABLE PRACTICES

ECONOMIC INCENTIVES
FOR SUSTAINABILITY

Number Broad Recommendations: Policy and Action Number Broad Recommendations: Policy and Action
LU Forest 3 Expand sustainable management of working forest lands
IHabitat 7 Keep water on the landscape
IHabitat 8 Review and analyze drainage policy
Number Targeted Recommendations: Policy and Action Targeted Recommendations: Policy and Action
Energy 13 Invest in research and policies regarding “green Energy 16 Provide incentives to transition a portion of
payments” Minnesota's vehicle fleet to electrical power, while
simultaneously increasing renewable electricity
l|Energy 17 Promote polices and incentives that encourage C- Energy 21 Develop standards and incentives for energy capture
neutral homes, businesses, communities, and other from municipal sanitary and solid waste, and minimize
institutions landfill options
|[Energy 4 Develop policies and incentives to encourage Energy 14 Investigate opportunities to provide tax incentives for
perennial crop production for biofuels in critical renewable energy investors
environmental areas
LUAg1 Transition renewable fuel feedstocks to perennial crops
NEnergy 18 Implement policies and incentives to lower energy use
of housing stock
Trans 3 Reduce non-point source pollution to surface and
ground waters from transportation infrastructure
l|Energy 20 Develop incentives to encourage widespread
adoption of passive solar and shallow geothermal
heat pumps in new construction
IEnergy 19 Promote policies and strategies to implement smart
meter and smart grid technol
Energy 15 Invest in efforts to develop community-based energy

platforms

Knowledge Infrastructure Recommendations

Invest in perennial biofuel and energy crop research
and demonstration projects on a landscape scale

Invest in research to determine sustainable removal
rates of corn stover and to establish incentives and
BMPs

IEnergy 7

Invest in research to review thermal flow maps for
Minnesota

IEnergy 8

Invest in applied research to reduce energy and water
c ion and in ethanol plants

IEnergy 9

Invest in research to determine the life cycle impacts
of renewable energy production systems

|[Energy 10

Invest in research and demonstration projects to
develop, and incentives to promote, combination
electricity production projects

LU Agl

Invest in research on parameters that control
successful perennial feedstocks

|[Energy 5

Invest in data collection to support the assessment
process

IEnergy 22

Invest in public education focusing on benefits and
strategies for energy conservation

IEnergy 25

Develop public education on actions that individuals
and c ities can take to reduce mercury

LU Ag4

Enable improved design and targeting of conservation
through improved and timely data collection and
distribution

LU Forest 3

Assess and improve sustainable forestry best practice

Knowledge Infrastructure Recommendations







;Std‘fewide Coz_ts‘erva_tian. And Pteservatioﬂ Plan
Final Plan — Phase 11 « June 30, 2008



INTRODUCTION

The remarkable place known as Minnesota is
situated at the convergence of the Great Lakes, the
Great Rivers, and the Great Plains. The citizens of
Minnesota cherish and take pride in the abundant
and varied natural resources of this place. We
also value our quality of life and our standard of
living, and desire the same for our children. All of
these values and desires are intricately connected:
Continued economic prosperity depends on a
healthy and sustainable environment, and vice versa.
To foster the conditions we value, we must balance
long-term plans for conserving and protecting our
priceless natural resources with those for ensuring
a healthy public and healthy economy. This
document, the Minnesota Statewide Conservation
and Preservation Plan (SCPP), lays out a deliberate
strategy for doing so.

Project Overview

Too often, natural resource policies work at cross
purposes by addressing issues in isolation or
protecting one value at the expense of another.
The impetus for the SCPP arose from the desire
to create a comprehensive plan for protecting all of
Minnesota’s natural resources in a unified, integrated
fashion, using an interdisciplinary approach with
multiple perspectives and expertise.

The Legislative-Citizen Commission on Minnesota
Resources (LCCMR) funded a unique public-private
partnership to develop the SCPP. The University
of Minnesota-Twin Cities, the Natural Resources
Research Institute at the University of Minnesota-
Duluth, and the University of Minnesota-Morris
joined forces with the consulting firms of Bonestroo
and CR Planning to evaluate the state’s natural
resources,

identify key issues affecting those

resoutces, and make recommendations for improving

and protecting them. Those recommendations
were placed within a strategic framework to form
the backbone of the plan. More than 125 experts,
including University scientists and public and
private natural resource planners and professionals,
participated in this 18-month coordinated effort
to design a secure future for Minnesota’s natural

resources.

Although the recommendations in this plan
should be considered those of the project team, the
knowledge, information, and perspectives of all the
team members and advisors was necessary to bring
this plan to fruition. Appendix II includes a listing
of project team members and advisors.

This plan not only provides a synthesis of the
knowledge of the project team and advisors, it also
draws upon many complementary efforts. The
Governor’s Clean Water Council and Climate
Change Advisory Group, the
Conservation, Ducks Unlimited’s Shallow Lakes
Initiative, the Minnesota Department of Natural

Campaign for

Resources (DNR) Commissioner’s Advisory Team'’s
Minnesota Forests for the Future report, The Nature
Conservancy’s Portfolio Lakes data, and many other
efforts all contributed to the analysis of key issues
leading to the recommendations.

The SCPP was developed in two phases: a
preliminary plan (completed in July 2007) and a
final plan (this document). The objectives of the
preliminary plan were to provide a status check on
Minnesota’s natural resources, describe the drivers
that are influencing changes in resources, and
identify key issues, that if addressed, would alter the
drivers of change to produce a better outcome for
our natural resources. The preliminary plan included
a series of preliminary recommendations that the
LCCMR considered for its 2007 strategic planning.
Those recommendations are included in Appendix I

-12-
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to this report and are again endorsed by the project
team.

Seven key issues were identified in the preliminary
plan as possible research topics for the final plan.
The seven key issues were:

* Land and water habitat fragmentation,
degradation, loss, and conversion

* Land-use practices

* Impacts on resource consumption

* Toxic contaminants

* Transportation

* Energy production and use

* Invasive species

Each of these key issues is more fully described in
the preliminary plan. Because of time constraints, a
subset of these issues was chosen for investigation in
the second phase of the project. The key issues for

which recommendations are made in this report are:

* Land and water habitat fragmentation,
degradation, loss, and conversion

* Land-use practices

* Transportation

* Energy production and use/mercury as a toxic
contaminant related to energy production

The other key issues should be investigated in the
near future to ensure a comprehensive plan for
natural resource protection.

The recommendations in this report are provided
to the LCCMR for consideration as it updates
its strategic plan. In addition, they offer guidance
to a broader Minnesota audience: citizens,
administration, legislature, agencies, local units of
government, and advocacy organizations. The hope of
the project team is that individual recommendations
will spark change in individuals, organizations, and
agencies, and that the recommendations as a whole
will provide direction to the state over the next 50

years.

Introduction

Structure of the Plan

The SCPP presents recommendations from research
teams charged with investigating the four key issues
addressed in the second phase. While each individual
recommendation is important, the recommendations
are also designed to work in concert. Toward this
end, the plan provides an integrated strategic
framework for the recommendations in Section 3.

Section 4 includes reports from the research teams.
Each team report includes:

* A description of the team’s key issue,
research question, and general context for the
recommendations

* The relationship of the recommendations to the
drivers of change identified in the preliminary
plan

* The

resources (altering the drivers of change) if the

expected outcome for our natural
recommendations are implemented
* Full text of each recommendation, including
descriptions of the:
e Recommended action
* Impact on natural resources
* Relationship to existing programs, laws, or
regulations
* Time frame for implementation
* Geographical area that will be affected
e Political, institutional, financial, or other
challenges that exist for implementation
» Categories of costs associated with the

recommendation

Short descriptions of the recommendations are

included in Appendix IX.



AIR - Natural Resource Profiles

Public Outreach

In order to reach beyond our team members and
advisors and tap additional experience and expertise,
project team members made nearly 50 presentations
reaching more than 2,000 people. Three public
outreach forums were held around the state during
May and June to present and gather comments on
a set of draft recommendations. The discussion
following presentations and at the outreach forums
influenced the final recommendations in this report.
Appendix VII details our outreach efforts and
includes a summary of comments made during the
public outreach forums and through the project Web

site.

Drivers of Change

The Preliminary Plan identified and analyzed key
drivers of change affecting six natural resource
categories: air, land, wildlife, water, fish, and outdoor
recreation. The drivers of change are compelling
factors that are causing significant changes in
Minnesota’s natural resources — changes that are
occurring now and changes that are projected into
the future. For example, for surface water the most
important drivers of change identified were solids
loading, nutrient loading, aquatic habitat loss,
contaminants, and hydrologic modification. Some
of the drivers affect multiple resource areas. This is
significant because it means that addressing these
drivers of change would positively impact multiple

resources.

The project team has assessed how the
recommendations in this Plan would affect multiple
drivers of change - and ultimately multiple natural
resources. The chart on the following pages lists
the recommendation number and the potential the

recommendation has for reducing the effect of the

14 -
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drivers listed across the top. The symbols H, M,
and L stand for high, medium, and low potential
for reducing the effect of the environmental driver
(stressor).



Figure 4. Assessment of Recommendations Effect on Drivers of Change.
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STRATEGIC FRAMEWORK FOR
RECOMMENDATIONS

Summary of Strategic
Framework

This document presents an integrated strategic
framework for a Statewide Conservation and
Preservation Plan (SCPP), which consists of a series
of recommendations for the state to consider in
holistic fashion. The recommendations are designed
to conserve and protect Minnesota’s six statutorily
defined natural resources in a comprehensive
approach, while being mindful of demographic
change, public health, the state’s economy, and
climate change. The Final Plan was constructed
by identifying drivers of change affecting the six
natural resources, assessing the impacts of these
drivers, and mapping the impacts to key issues.
The seven key issues identified in the Preliminary
Plan are those that, when addressed, would have
the largest and most beneficial impacts on multiple
resources. The Preliminary Plan contains the details
of the drivers of change, the assessment of impacts,
and the key issues. The recommendations in this
Final Plan were developed to address a selection of
these key issues, which were then further assessed
for their integrated impact across all natural
resource values. This allowed us to place the
recommendations in a framework having five main
strategic areas, with recommendations for action
or policy change being placed within these areas. We
also have identified recommendations for expanding
our knowledge infrastructure. By this we mean
actions or activities, including research, monitoring,
data collection, and education, that will enhance our
knowledge and support the recommendations for
action or policy change.

Figure 3 shows the action or policy change
recommendations for each of the Final Plan key

issues, arranged according to the degree of integrated
benefits across all the natural resource values. This
gives an overall snapshot of how much integrated
value a given recommendation has. For example, the
first recommendation under the key issue of Habitat
Loss has significant impact across the majority of the
resource values, and has little impact on air quality
and human health. This figure also identifies which
recommendations benefit a given resource value
the most. For example, the Habitat and Land Use
Practices: Forestry recommendations have the most

impact on biodiversity.

The strategic framework is shown in Figure 2. The
five strategic areas are identified at the top of the five
boxes, and the recommendations are listed within the
boxes. The action or policy change recommendations
are at the top, with the recommendations having the
broadest impact across multiple resources listed first,
followed by those that are more targeted or specific
in their scope. Recommendations for building the
knowledge infrastructure for that strategic area are at
the bottom of the box. These are ordered according
to the key issue they address.

This framework is a comprehensive and integrated
environmental strategic plan. The recommendations
taken together provide a holistic look, and are not
meant to be viewed in isolation or to be acted on in
a piecemeal fashion. Each of the strategic areas is

discussed below.

Strategic Areas
Integrated Planning

Natural interwoven

within a larger fabric of economic health, complex

resource management is

regulatory frameworks, human health, and changing

- 18-
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demographics and climate. No one agency can
address this comprehensively, nor can it be done in
individual agency stovepipes. In addition, there
are multijurisdictional responsibilities on the
geographic scale, from communities to small units
of government to soil and watershed districts to

statewide agencies.

Planning, whether for transportation, energy,

community development, water resources,
agriculture, or forestry, should be integrated across
all agencies and across the multijurisdictional
scale. Doing so can make planning more efficient
by removing redundancies. Our strongest, most
effective federal environmental laws require cross-
agency review or partnership, and this approach
should be embraced on the state level for holistic

natural resource Protection.
Critical Land Protection

Be it farmland, wetlands, greenways in urban areas,
or forestland, a clear and comprehensive strategy
must be developed that establishes long-term
and short-term acquisition priorities. An array of
perspectives should inform this strategy, integrating
needs for biodiversity protection, critical agricultural
land protection, ecological services, recreational
opportunities, and opportunities for climate change
adaptation and/or mitigation.

This strategy should build on the excellent work
already accomplished by the Metro- and Outstate
Conservation Corridors initiatives, the Campaign
for Conservation, the DNR critical habitat studies,
and the work of non-profit land conservation
organizations, among others.

Land and Water Restoration

This strategic area addresses both the restoration of
critical land and water habitat and the protection of

Strategic Framework for Recommendations

strategic land and water habitat that has not yet been
degraded. It not only addresses the inherent and
intrinsic direct benefits of habitat restoration and
protection, but also emphasizes the benefits of such
strategy for strengthening biodiversity and enhancing
resilience to climate change. The recommendations
in this area reinforce and strengthen Minnesota
cultural values, ethics, appreciation of outdoor

recreation, and economic health.
Sustainable Practice

A healthy environment requires a health economy,
and a sustainable economy requires a sustainable
environment. To reach both goals, we must promote,
facilitate, encourage, and regulate appropriate
practices that will lead to a sustainable environment
and economy. These sustainable practices must cross
multiple fronts—sustainable agriculture, sustainable
land use planning, sustainable forestry, sustainable
water resources, and sustainable economy and
standard of living, all in the context of energy
production, shifting demographics, and climate

change.

Economic Incentives for Sustainable Society

Moving toward sustainable practice requires specific
incentives to move the state and its citizens and
stakeholders in a transformative direction. There are
broad-scale ideas for achieving a sustainable economy
specifically through natural resource policy: Specific
natural resource policy, energy policy, agricultural
policy, forestry policy, and transportation policy can
be used to grow and nurture Minnesota’s economic
future.

The following sections of the Final Plan contain
detailed descriptions of the recommendations

assessed and placed in the strategic framework

described here.
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Figure 2. Strategic Framework for Integrated Resource Conservation and Preservation.

Strategic Framework for Recommendations
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STRATEGIC FRAMEWORK FOR INTEGRATED

TEGRATED PLANNING CRITICAL LAND PROTECTION LAND & WATER RESTORATION
Broad Recommendations: Policy and Action Number Broad Recommendations: Policy and Action Number Broad Recommendations: Policy and Action
Energy 1 Develop coordinated laws, policies, and procedures Habitat 2 Protect critical shorelands of stream and lakes Habitat 4 Restore and protect shallow lakes
for governmental entities to assess renewable energy
production impacts on the environment
LU Comm 1 Fund and implement a state land use, development and Habirat 1 Protect priority land habitats Habitat 5 Restore land, wetlands, and wetland-associated watersheds
investment guide
LU Comm 2 Support local and regional conservation-based community LU Forest 1 Protect large blocks of forest land Habitat 6 Protect and restore in-water habitat of lakes and streams
planning
Trans 1 Align transportation planning across all agencies,
coordinate project review
Energy 23 Develop mercury reduction strategies for out-of-state Number Targeted Recommendations: Policy and Action Targeted Recommendations: Policy and Action

Knowledge Infrastructure Recommendatios

Number

Knowledge Infrastructure Recommendations

sources Energy 2 Invest in farm and forest preservation efforts to LU Ag2 Reduce streambank erosion through reduction in
prevent fr: ation due to devel guided by peak flows
Targeted Recommendations: Policy and Action productivity and environmental vulnerability research
LU Comm?2 |Ensure protection of water resources in urban areas Habitat 3 Improve connectivity and access to outdoor recreation LUAg3 Reduce upland and gully erosion through soil
with stormwater credit system and low impact conservation practices
development BMPs
Trans 3 Reduce NPS pollution to surface and ground waters

Number

edge Infrastructure Recommendas

LU Comm 2 Provide communities with the tools necessary for Habitat 9 Invest in overall research on land and aquatic habitats Habitat 10 Invest in research on near-shore habitat vulnerability
developing and implementing conservation-based
comprehensive plans
LU Comm 2 Provide communities with support and technical Trans 3 Develop research programs in habitat fragmentation Habita 11 Improve understanding of groundwater resources
assistance through a Community Enterprise
Partnership
Energy 24 Continue state enforcement programs to reduce LU Forest 2 Assess tools for forest land protection LU Ag2 Invest in research that quantifies the relationship
mercury c ion of the between artificial drainage and stream flows
LU Comm 3 Simplify modeling for TMDLs Habitat 12 Improve understanding of watershed responses to
multiple drivers of change
LU Comm 3 Monitor TMDL BMP implementation Energy 11 Invest in research and enact policies to protect
existing native prairies from genetic contamination by
buffering them with neighboring plantings of perennial
energy crops
LU Comm 2 Invest in databases and tools needed to support land use LU Forest 3 Increase our understanding of invasive species
and conservation decisions
LU Comm 2 Fund demonstration projects for conservation-based Habitat 13 Habitat and landscape conservation education and
community planning training programs for all citizens
Energy 12 Invest in efforts to develop sufficient seed or seedling
stocks for large-scale plantings of native praitie
grasses and other perennial crops
LU Forest 3 Support the use of fire to increase forest health and

biodiversity
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RESOURCE CONSERVATION AND PRESERVATION

SUSTAINABLE PRACTICES

Strategic Framework for Recommendations

ECONOMIC INCENTIVES
FOR SUSTAINABILITY

Number Broad Recommendations: Policy and Action Number Broad Recommendations: Policy and Action
LU Forest 3 Expand sustainable management of working forest lands
Habitat 7 Keep water on the landscape
Habitat 8 Review and analyze drainage policy
Targeted Recommendat Number Targeted Recommendas Policy and Action
Energy 13 Invest in research and policies regarding “green Energy 16 Provide incentives to transition a portion of
payments” Minnesota’s vehicle fleet to electrical power, while
imul ly increasing r ble electricity
Energy 17 Promote polices and incentives that encourage C- Energy 21 Develop standards and incentives for energy capture
neutral homes, businesses, communities, and other from municipal sanitary and solid waste, and minimize
institutions landfill options
Energy 4 Develop policies and incentives to encourage Energy 14 Investigate opportunities to provide tax incentives for
perennial crop production for biofuels in critical renewable energy investors
i al areas
LUAg1 Transition renewable fuel feedstocks to perennial crops
Energy 18 Implement policies and incentives to lower energy use
of housing stock
Trans 3 Reduce non-point source pollution to surface and
ground waters from transportation infrastructure
Energy 20 Develop incentives to encourage widesptead
adoption of passive solar and shallow geothermal
heat pumps in new construction
Energy 19 Promote policies and strategies to implement smart
meter and smart grid technologies
Energy 15 Invest in efforts to develop community-based energy
platforms
Number Knowledge Infrastructure Recommendations Number Knowledge Infrastructure Recommendations
Energy 3 Invest in perennial biofuel and energy crop research
and demonstration projects on a landscape scale
Energy 6 Invest in research to determine sustainable removal
rates of corn stover and to establish incentives and
BMPs
Energy 7 Invest in research to review thermal flow maps for
Minnesota
Energy 8 Invest in applied research to reduce energy and water
c ion and in ethanol plants
Energy 9 Invest in research to determine the life cycle impacts
of renewable energy production systems
Energy 10 Invest in research and demonstration projects to
develop, and incentives to promote, combination
electricity production projects
LU Agl Invest in research on parameters that control
successful perennial feedstocks
Energy 5 Invest in data collection to support the assessment
process
Energy 22 Invest in public education focusing on benefits and
strategies for energy conservation
Energy 25 Develop public education on actions that individuals
and ¢ ities can take to reduce mercury
LU Ag4 Enable improved design and targeting of conservation
through improved and timely data collection and
distribution
LU Forest 3 Assess and improve sustainable forestry best practice
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Strategic Framework for Recommendations
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HABITAT TEAM

Recommendations

LAND AND AQUATIC
HABITAT CONSERVATION

INTRODUCTION

Habitat
are of concern for nearly all landscapes and

fragmentation, degradation, and loss
watersheds of Minnesota, ranging from prairies,
forests, and wetlands to lakes, streams, and rivers.
The Preliminary Statewide Conservation and
Preservation Plan (SCPP) summarized the major
human activities which drove negative changes
between European settlement and the present and
which continue to be a challenge. The preliminary
plan also identified land and aquatic habitat
degradation and loss as a driver of negative change
to five statutory resource categories: land, wildlife,
water, fish, and outdoor recreation. Thus, habitat

Tl

problems are both a cause and consequence of
drivers of change. The preliminary plan concluded
that habitat issues are arguably the most important
issues facing the conservation and preservation of

natural resources throughout Minnesota.

The land and aquatic habitat team developed
its recommendations based on a fundamental
understanding that multiple drivers of change are
combining their negative effects at landscape and
watershed scales. This is true throughout Minnesota,
although the details vary across ecological regions,
depending on the dominant drivers and the kinds
of native habitats within landscapes and watersheds
of the region. The habitat team thus conducted a
statewide but regionally specific habitat analysis.

Conserving Minnesotas rich diversity of wildlife,
fish, plants, and habitats for the enjoyment of
future generations requires an integrated approach.
Integrated approaches would address multiple

Habitat Loss, Degradation and Fragmentation

Habitat loss refers to the complete eradication of a parcel of habitat, such as conversion of native wetlands,

lake and stream shoreline plant communities, prairies, forests, or brushlands to agricultural, residential, or

industrial uses. Habitat degradation occurs when the habitat is still present but its value to native plant,

wildlife, and aquatic communities has been impaired or changed significantly. For example, wildlife habitats

in urban and exurban developments retain some but not all important natural characteristics, so that

some wildlife species can persist while others disappear or greatly decline. In lakes, near-shore habitats,

needed by many aquatic species for breeding and juvenile rearing, become degraded when too much native

vegetation is removed from shorelines and woody debris and aquatic plants are removed from near-shore

waters. Habitat fragmentation is the breakup of large contiguous areas of habitat into smaller and smaller

parcels and fragments. The fragments are no longer close enough or sufficiently connected to allow fish,

wildlife, and other native organisms to move freely among habitats in order to use optimal breeding and

rearing sites. For example, road construction can fragment prairie, wetland, brushland, or forest; low-

head dams in rivers and various water control structures in lakes disrupt natural movements of fish and

amphibians. Habitat fragmentation may degrade the genetic capacity of wild populations to adapt to future

environmental change because it fragments larger populations—which harbor more genetic variation -

into smaller breeding groups. A cumulative effect of habitat loss, degradation, and fragmentation is large

declines in abundance and productivity of wild populations, threatening their ability to adapt to future

environmental changes and to persist for the enjoyment of future generations.
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drivers of change together and within and across
entire landscapes and watersheds.

It will be a tremendous challenge to shift from
many separate habitat conservation efforts to more
integrated approaches. Most terrestrial habitat
efforts stress protection of individual species and
the specific habitats they require. Most aquatic
habitat efforts stress protecting ecological processes,
and thus certain habitat features. But we need to
strategically integrate both approaches. Integration
is also needed because many actions on land can
affect both land and aquatic habitats, especially in
shorelands of lakes, streams, rivers, and wetlands.
The habitat team has therefore developed a set
of recommendations designed to foster a more
integrated approach that will benefit habitats in all
regions of the state.

We designed our habitat recommendations to
strategically prevent, reduce, or reverse the harmful
effects of multiple drivers of change. Figure 3 in the
introduction section shows the relationship between
the Habitat recommendations and their potential to

prevent or reverse problems due to drivers of change

defined in Phase 1.

Our recommendations fall under four broad

categories:

I. Land Acquisition and Protection — to resist or
reduce further loss and degradation of habitats by
counteracting or stopping the most direct drivers

of change

II. Natural Resource Restoration and Protection
— to reverse some of the past damage to habitats,
focusing strategically on actions that benefit
multiple natural resources and increase adaptation
to climate change and other environmental
changes, which are inherently hard to predict

II1. Sustainable Practice — to resist further habitat

degradation in agricultural, forested, and

-26 -
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developed landscapes, while continuing economic
benefits from working landscapes and watersheds

IV. Knowledge Infrastructure — to conduct
priority research that will complement adaptive
conservation and management of habitats, and to
educate all citizens of the critical need to protect
and restore landscapes and watersheds across the

state.

QOur team also endorses the State Land Use,
Guide

recommendation in the Land-Use Team section

Development, and Development
presented by the land-use team, but we are not
repeating it here.

Climate Change Adaptation

Conservation and preservation of Minnesota’s living
natural resources must now include adaptation to
a certain amount of climate change (see Appendix
IV). Numerous scientific studies indicate that
modern civilization needs to dramatically reduce
human sources of greenhouse gas emissions in order
to avoid truly dangerous levels of climate change.
Assuming we meet this grand challenge, Minnesota’s
climates and water bodies will still continue to warm
over the next 50 to 100 years because of inertia in
the earth’s climate system. This makes it urgent
to accelerate the pace and scale of protection and
restoration of priority landscapes and watersheds
within each ecological region of the state. Protection
and restoration of functional habitats throughout
the state will maximize chances that Minnesota’
biodiversity—its plants, wildlife, fish, amphibians,
and other organisms - can adapt to climate changes
within our state or through range shifts northward.

Recent research suggests that climate change will
alter most landscapes and watersheds in Minnesota,
although scientists cannot fully predict the exact
nature of alterations to specific habitats (see
Appendix IV). For example, current understanding

is that most wetland ecosystems of Minnesota will
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likely have shorter wet periods, probably leading to
major changes in plant communities and possibly
favoring the spread of invasive species. For another
example, many existing forests may become
savannas, with forests restricted to cooler, wetter
refuges. The northernmost boreal forest will likely
be lost from Minnesota and shift northeastward,
while cold-temperate deciduous forests may persist

only on north slopes in northern Minnesota.

Climate change also has the potential to exacerbate

existing stressors on aquatic communities in
Minnesota. Protection and restoration of in-lake
and in-stream habitats will ensure resilience of
Minnesota’s valued aquatic communities as climate
change unfolds. Various studies suggest increased
evaporation, greater extremes between wet and
dry periods, changing stream-flow patterns, longer
growing seasons, increased storm frequency causing
greater runoff, and warming water temperatures.
These changes, in turn, will exacerbate existing
negative effects of degraded and lost aquatic habitats

on fish, wildlife, and entire aquatic communities.

MAPPING HABITAT QUALITY:
METHODS AND RESULTS

The primary goal of habitat mapping is to collate
the available information for Minnesota that can be
used to prioritize important areas for conservation
(protection, acquisition, restoration) by integrating
both positive (resources) and negative (threats to
resources) information on biodiversity, habitat
quality, outdoor recreation (e.g, hunting and
fishing), and water quality. Positive components
include features such as known occurrences of rare
species, sites of biodiversity significance, or high
levels of game species abundance, while negative
include the drivers of

components dominant

environmental change as identified in Phase I of

Team Recommendations - Habitat Team

the SCPP. Negative influences on natural resources
include such information as human development,
land use, and road density. By acquiring and
objectively processing information related to these
components, it is possible to rank areas in Minnesota

according to their conservation priority.

The habitat analyses for the statewide plan are unique
for several reasons. First, the LAHC team comprised
the major natural resource management agencies in
the state, including several divisions of the DNR,
the MPCA, BWSR, MN Dept of Agriculture, and
others. This provided us with access to not only
the most comprehensive and up-to-date statewide
data sets, but also a wealth of expert knowledge,
particularly as they relate to current issues facing the
state. Second, the analyses were highly integrated:
Suites of habitat and stressor layers were combined
using an additive modeling approach. This allowed
us to generate composite maps of critical terrestrial
and aquatic habitat that integrate across taxa and
habitats, providing a weight-of-evidence approach
to the habitat rankings. Similarly, we were able to
integrate data layers describing the fundamental
drivers of change, using factors such as land use,
population and road density, and other factors, to
describe how environmental stressors, individually
and cumulatively, are spatially distributed across
the state. Finally, the intersection of high-quality
terrestrial and aquatic habitat with the composite
environmental risk map identifies those regions of
the state where critical habitats are most at risk (See
Figure H3). To our knowledge, there have been few,
if any, other statewide conservation assessments that
have been able to conduct this kind of comprehensive
assessment across the spectrum of natural resources.

High-resolution data were used in this study;
most of the data were derived or gridded to 30
m cells, the native resolution of the Landsat
satellite imagery used for many of the statewide
land-cover classification and subsequent habitat
analyses. These data were summarized, however, by
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township (terrestrial data) or lakeshed (watersheds
surrounding lakes). There are several reasons for
aggregating data to these scales. First, the terrestrial
habitat analysis parallels the work of the state
wildlife plan, which also summarized data by
township. Second, there are restrictions on several
of the sensitive data layers (e.g., locations of rare
plant communities). This resolution improves the
ability to print habitat maps at a statewide scale.
But most importantly, the objective of these analyses
is to identify the general areas across the state with
high conservation value, based on statewide data.
For explicit land acquisition or planning purposes, it
would be necessary to conduct more specific analysis
and use the most detailed information that is
available for that specific area. The results presented
below should be considered a regional roadmap to

conservation planning.

Analysis of Terrestrial Habitat

Twelve terrestrial data sets were identified and
compiled from a variety of sources (Table HI;
Figures H2 through H16). Each of these data sets
was identified as important by the land and aquatic
habitat conservation (LAHC) team and was, to the
degree possible, available statewide.

Each of these data sets has an important influence
on the conservation value of a piece of land. These
spatial data layers were combined to produce an
integrated map (Figure H7). All input maps had
30m spatial resolution, but the final integrated map
is presented at a township scale. Some of these
factors were binary (e.g., land is either in or out)
of the conservation reserve program (CRP; Figure
H4). Others, like sites of biodiversity significance
(SOBS), are mapped in classes, such as medium,
high, and outstanding. These were converted to
ranks such as 0, 1, 2, and 3 where 0 is used for land
not mapped as SOBS. Other factors had continuous
numeric ranges. For example, bird habitat models

-28 -
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may record the probability of a species occurring at a
location as a number between 0 and 100. Seventeen
such models were added together so that any given
piece of land may score between 0 and a theoretical
maximum of 1,700.

All of the variables were normalized, (i.e., the
minimum value of a given data set was subtracted
from all values in the data set, and the resulting
values were divided by the difference between the
minimum and maximum values in the data set.)
This has the effect of changing all values into a 0 to
1 range. A data set that had contained values of 0, 1,
2, and 3 would now contain values of 0, 0.33, 0.66,
and 1, and a data set originally ranging from 0 to
1,700 would have values ranging from 0 to 1, where
a value of 0.5 would correspond to 850. Normalizing
the values in this way makes it possible to map their
combined effects simply by adding them up for any
given piece of land. Before this was done, however,
weightings were collected by survey from the LAHC
team members to reflect the relative importance of
different data sets. For a given piece of land, for
example, the integrated value is 33% dependent on
its SOBS class, 5% dependent on its CRP status,
and 4% dependent on its housing density in 2000
(Table H1). The SOBS data set was weighted more
heavily because it is itself based on a number of data
layers.

At a broad spatial scale, three regions received low
priority scores (light areas in Figure H7) due in
part to data gaps in the SOBS layer: the Red Lake
region, northern St. Louis County, and southern
Minnesota along the Iowa border near Austin. In
the case of the two northern areas, an attempt was
made to include surrogate data such as peatland
wildlife management areas and peatland scientific
and natural areas. Data for the southern data gap
region should be available in mid-late 2009. The
Red River and Minnesota River valleys also received
low-priority scores, presumably due to extensive

land conversion to agriculture. Other areas received
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Input

Sites of Biodiversity Significance

DNR GAP terrestrial vertebrate

models - game species

DNR GAP terrestrial vertebrate
SGCN models

Bird potential habitat models --
USFWS

DNR GAP habitat by protection

level

Wildland urban interface

Wildland urban intermix

CRP lands

Road density

Housing density 2000

Projected housing density 2030

Housing density change 2000 to
2030

Table 1. Input data sets and weightings for terrestrial habitat analyses.
Weighting Description

33

10

multifaceted assessment o is land for its importance from a regiona
A multifaceted t of this land for it t fi gional
perspective in terms of biodiversity and ecosystem function. Higher values

indicate higher biodiversity significance.

The number of game species for which this land may be habitat. Higher values

indicate higher numbers of game species potentially using this land.

The number of species of greatest conservation need (SGCN) for which this land
may be habitat. Higher values indicate higher numbers of SGCN potentially

using this land.

Probable number of bird species (from a set of 17) using this land. Higher values

indicate more of these 17 species using this land.

Number of terrestrial vertebrate species potentially using this land weighted by
the current level of habitat protection statewide for each species. Higher values

indicate more species potentially using this land, weighted as described.

Wildland urban interface maps initial encroachment of development into areas of
largely intact natural cover. Decisions made here determine whether natural areas
are preserved or pressured. Higher values indicate land classified as wildland

urban interface. (yes/no)

Wildland urban intermix maps intermixing of development and significant
natural cover. Connectivity can be maintained or lost by decisions made in these

areas. Higher values indicate land classified as wildland urban intermix. (yes/no)

Lands enrolled in the Conservation Reserve Program, USDA.

A measure of the density of roads within the township. Major roads receive a

higher weighting. Higher values indicate higher density of roads in the township.

Housing density from census data (census blocks) for 2000 for this land. Higher

values indicate higher housing density.

Projected housing density by census blocks for 2030 for this land. Higher values

indicate higher projected housing density.

Projected change in housing density by census blocks for 2000 to 2030 for this

land. Higher values indicate an increase in housing density.

Table H1. Input data sets and weightings for terrestrial habitat analyses. Credit: Terry Brown and Nick Danz, Natural Resources Research

Institute.
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Table 2.Input data sets for aquatic habitat analyses.

Input Weighting Description
(Maximum Statewide Score)

Key rivers 3 Key rivers from Tomorrow’s Habitat
for the Wild and Rare, buffered 300
feet both sides

Wetland communities 3 DNR MCBS wetland native plant

communities—areas of high-quality
habitat for plants and animals

sturgeon,
walleye, and cisco

Trout streams 2 (3in NSU) Designated trout streams, buffered
300 feet both sides

Trout lakes 2 (3in NSU) DNR lakes containing lake trout
or stream trout (rainbow, brook,
brown, and splake)

The Nature Conservancy 2 TNC portfolio lakes with a high

(TNC) lakes ranking

Lakes with 2 (3 in NSU,DLPMOP) DNR fisheries—lakes with long-

lived fish or self-sustaining walleye
populations

All water and wetlands 1 All open water and wetlands
Wetland habitat analysis 3

Shallow lakes 2 DNR shallow lakes program
Wildlife lakes 3 DNR Wildlife

Waterfowl lakes 3 DNR Wildlife

Wild rice lakes 2 DNR Wildlife

Table H2. Input data sets for aquatic habitat analyses. Credit: MnDNR, Natural Resources Research Institute.

low scores due to more local patterns of human
development and habitat quality.

The BWCAW is the most obvious broad region
of high conservation priority (indicated by dark
shading in Figure H7); this area also is currently
well protected. Other broad areas receiving high
conservation priority include the North Shore of

Lake Superior, the St. Croix River valley, the region
north of Willmar, and the bluflands of SE MN.

230 -

Analysis of Aquatic Habitat

Twelve data sets that describe the quality of aquatic
habitats were identified by LAHC team members
and compiled from a variety of sources. Each of
these data sets met the criteria of being important
for some aspect of aquatic habitat quality and were
available statewide. (Table H2, Figure H8). The data
sets included various lake types, streams, rivers, and
wetland communities.

As in the terrestrial analysis, spatial data layers
were combined to produce an integrated map

(Figure H8). All input maps had 30 m spatial
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Input Description Source Data

Population density | Census block population data, gridded to 30 | US Census 2000
m and summarized by HUC12 lakeshed

Road density A measure of the density of roads summarized | MN DOT
by HUCI12 lakeshed. Major roads receive
a higher weighting. Higher values indicate
higher density of roads in the township.

% agriculture Percent agricultural land use within the | MN GAP Land Use
HUC12 lakeshed.

% urban Percent urban land use within the HUC12 | MN GAP Land Use
lakeshed.

% invasives (lakes) | Combined analysis of MN DNR fisheries, | NRRI composite of
shallow lakes program, and ecological services | MN ~ DNR  aquatic
aquatic vegetation surveys vegetation surveys

(Reschke et al 2005)

Table H3. Input data sets for aquatic environment stressors. Credit:

resolution, but the final integrated map was
lakeshed, a

classification identifying the drainage areas associated

summarized by watershed-type
with individual lakes. Lakesheds were aggregated to
HUCI12 resolution, which is comparable with the
township-scale analyses used for terrestrial habitat.
There are 2,746 HUC12 lakesheds in the state,
compared with 2,543 townships.

Each aquatic habitat (lake, river, and wetland) in
each data layer listed in Table H2 was assigned a
habitat value of 1 to 3 (1 = moderate habitat value, 2
= good habitat value, 3 = outstanding habitat value.)
As in the terrestrial analysis, values were summed to
generate an integrated score across layers; possible
values ranged from 0 to 18. Values of 0 (not aquatic
habitat) were removed from the database, and

remaining non-zero values were averaged for each

HUC12 lakeshed.

A number of environmental stressors to aquatic
ecosystems were also summarized. (Table H3) To
map aquatic quality against environment stress.
ArcMap's quantile classification was used to divide
the composite aquatic habitat and stressor fields into
three classes, representing low, medium, and high
habitat quality or environmental stress, respectively.

For visualization purposes, we created a series
of nine unique categories to represent possible
combinations of habitat quality and stress (Figure
H15). Lakesheds with the combination of high
habitat quality and high stress represent critical

areas fOI‘ conservation or preservation measures.

Data Interpretation

Analyses should be interpreted on the basis of
ecological subsections. Subsections are designated
regions of the state that are relatively homogeneous
in terms of soils, geology, climate, and dominant
native plant community (DNR), and ecologically
distinct from other subsections. Minnesota is divided
into 24 subsections (See Figure H1), which have been
used alone or in combination for regional planning
efforts, such as DNR subsection forest resource
management Plans. Assessing critical habitats by
subsection will ensure that (1) future conservation
efforts are able to focus on the unique resources and
drivers of change affecting a particular region, and
(2) critical aquatic and terrestrial habitats identified
in this analysis are equitably distributed across the
state,
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* Ecological Subsections

[ ] Glacial Lake Superior Plain ( 212Ja)
[ | St. Croix Moraine (212Jd)

[ ] Mille Lacs Uplands (212Kb)

[ ] Border Lakes (212La)

| North Shore Highlands (212Lb)

[ | Nashwauk Uplands (212Lc)

[ ] Toimi Uplands (212Ld)

Laurentian Uplands (212Le)

[ Littlefork Vermilion Uplands (212Ma)
[ | Agassiz Lowlands (212Mb)

| Chippewa Plains (212Na)

I St. Louis Moraines (212Nb)

] Pine Moraines and Outwash Plains (212Nc)
[ | Tamarack Lowlands (212Nd)

I Blufflands (222Lc)

[ ] Rochester Plateau (222Lf)

Il Hardwood Hills (222Ma)

] Big Woods (222Mb)

[ | Anoka Sand Plain (222Mc)

[ | St. Paul Baldwin Plains and Moraines (222Md
Il Oak Savanna (222Me)

[ ] Aspen Parklands (223Na)

[ ] Red River Prairie (251Aa)

[ ] Minnesota River Prairie (251Ba)

[ ] Coteau Moraines (251Bb)

[ Inner Coteau (251Bc)

A
- g
T

Equal opportunity to participate in and benefit from programs of the

_Mir]ngsota Department of Natural Resources i§ gvailablle to all . © 1999, State of Minnesota,
|nd|V|dua_Is regardless of race, color, creed, rt_ellglon_, national origin, Department of Natural Resources
sex, marital status, status with regard to public assistance, age, For more information contact:
sexual orientation or disability. Discrimination inquiries should be Compiled by: ECS Specialist
sent to MN-DNR, 500 Lafayette Road, St. Paul MN 55155-4031; Beltrami County MN DNR, Division of Forestry
or the Equal Opportunity Office, Department of the Interior, Blandin Paper Company Resource Assessment Program
Washington DC 20240. MN Center for Environmental Advocacy 413 SE 13 Street
MN Department of Agriculture Grand Rapids, MN 55744
This document is available in alternative formats to individuals MN Department of Natural Resources (218) 327-4449 ext 239
with disabilities by calling (651) 296-6157 (Metro Area) Natural Resources Conservation Service .
or 1-888-MINNDNR (MN Toll Free) or Telecommunication Potlatch Corporation September, 2000 D"’I'Es'°|" of ﬁ_"’?"y
Device for the Deaf/ TTY: (651) 296-5484 (Metro Area) USDA Forest Service Clasifiosion Peonram
or 1-800-657-3929 (Toll Free TTY). U.S. Fish and Wildlife Service

Figure H1. Minnesota Ecological Subsections. Credit: MnDNR.
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MCBS Sites of Biodiversity

Areas identified by the MN County Biological Survey as sites of ngh
medium, high, or outstanding biodiversity value

Source: MCBS

LI D I B B B LCCMR Minnesota
/ 0 25 50 100 Miles Statewide
,X Date: June 12 2008 Conservation Plan Low

Prepared by: Terry Brown / NRRI

Figure H2. MCBS Sites of Biodiversity. Credit: Terry Brown, Natural Resources Research Institute.
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SGCN species Game species

Habitat weighted Priority grassland / wetland bird species
Prairie Pothole Region

Potential species richness based on habitat

Statewide maps: MNDNR GAP models predicting number of species
which may occur at a given site. Shown for Species of Greatest
Conservation Need (SGCN), game species, and all species weighted High
according to current habitat protection levels.

Prairie region map: USFWS models predicting habitat use by a suite
of 25 bird species.

Number of species

T 7 17T 17T LCCMR Minnesota
0 55 110 220 Miles Statewide
A Date:June 12 2008 Conservation Plan Low

Prepared by: Terry Brown / NRRI

Figure H3. Potential species richness based on habitat. Credit: Terry Brown, Natural Resources Research Institute.
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Land status

Intermix, from the SILVIS dataset (UWM).

Land in the Conservation Reserve Program, from MNDNR data, and
land classified as Wildland / Urban Interace and Wildland / Urban

. CRP land

. Wild/urban interface

[
/ § 0 25 50 100 Miles
: N Date:June 12 2008

Prepared by: Terry Brown / NRRI

LCCMR Minnesota
Statewide
Conservation Plan

Wild/urban intermix

Figure H4. Land Status. Credit: Terry Brown, Natural Resources Research Institute.
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Road density index by township
From MNDoT data.

High

LI N B B LCCMR Minnesota
0 25 50 100 Miles Statewide
A Date: June 12 2008 Conservation Plan Low

Prepared by: Terry Brown / NRRI

Figure H5. Road density index by township. Credit: Terry Brown, Natural Resources Research Institute.

236 -



Final Plan — Phase 11

Team Recommendations - Habitat Team

Population (housing density) stress

Housing density, as a measure of population stress, from 2000
census data as used by the SILVIS dataset.

Population stress
High

LCCMR Minnesota
Statewide
Conservation Plan

20 80 Miles

/ 0
/Nl Date:June 12 2008

Prepared by: Terry Brown / NRRI

Low

Figure H6. Population (housing density) stress. Credit: Terry Brown, Natural Resources Research Institute.
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Integrated terrestrial value score

Score integrated from 12 weighted inputs and summarized by
township. Some inputs did not provide statewide coverage (see text).

[
A
N Date:June 12 2008

Prepared by: Terry Brown / NRRI

T 1 T T T ]
25 50 100 Miles

LCCMR Minnesota
Statewide
Conservation Plan

High

Low

Figure H7. Integrated terrestrial value score. Credit: Terry Brown, Natural Resources Research Institute.
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Integrated Aquatic Habitat Aguatic Assessment

Quality Index Score
N High
Sum of twelve water quality indicators (see text)

Source: MN DNR, B. Richardson

AL R B LCCMR Minnesota
0 20 40 80 Miles Statewide
A Date: June 24, 2008 Conservation Plan Low

Prepared by: Terry Brown

Figure H8. Integrated Aquatic Habitat Quality Index. Credit: Bart Richardson, MnDNR.
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Integrated aquatic habitat score

Score integrated from 12 weighted inputs and summarized by MN DNR Bl High
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I
Source: MN DNR .
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Figure H. Integrated aquatic habitat score. Credit: Gerald Sjerven, Natural Resources Research Institute.
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Housing Density Index

Housing density index, summarized by MN DNR HUC12 Lakesheds.

Source: MN DNR GAP Program, Census data, SILVIS.

Housing Density
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Date:June 12, 2008
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Figure H10. Housing Density Index. Credit: Gerald Sjerven, Natural Resources Research Institute.
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Road Density Index _
Road Density Index, summarized by MN DNR Road DenSIty
HUC12 Lakesheds Il High
I
Source: MN DNR GAP Program, MnDOT [ |
I
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Figure H11. Road Density Index. Credit Gerald Sjerven, Natural Resources Research Institute.
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Agricultural Land Use
Percent agriculture land, summarized by MN DNR HUC12 Percent Cropland
Lakesheds. I 93 - 100
= 84 -92
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Source: MN DNR GAP Program Bl 62 -73
[ 49 - 61
[ 35 - 48
21-34
T LCCMR Minnesota 520
5 0 30 00 120 Kilometers Statevylde [_JEcological Subsections
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Prepared by: Gerald Sjerven

Figure H12. Agricultural land Use. Credit: Gerald Sjerven, Natural Resources Research Institute.
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Urban Land Use
Percent urban land, summarized by MN DNR HUC12 Percent Urban
Lakesheds Land Use
Source: MN DNR GAP Program = gg (15(2)0
B 20 - 34
12 -19
7-11
Ao T T T T 17171 LCCMR Minnesota 4-6
/X 0 30 60 120 Kilometers Statewide (2) fi
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Prepared by: Gerald Sjerven

Figure H13. Urban Land Use. Credit: Gerald Sjerven, Natural Resources Research Institute.
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Lakeshed Invasives . :
Proportion of Invasives

Proportion of Invasives summarized by MN DNR - High
HUC12 Lakesheds

Source: MN DNR GAP Program, NRRI l
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Figure H14. Lakeshed Invasives. Credit: Gerald Sjerven, Natural Resources Research Institute.
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Aquatic Habitat Quality vs. Environmental Stress

Aquatic habitat quality integrated with environmental stress gradient.
Aquatic habitat quality is a composite of 12 habitat layers for lakes H
and streams (B. Richardson, MN DNR), and summarized by HUC12

7))
Lakesheds. Stressor gradient includes population and road densities. | ¢ M
Axes are divided into Low, Medium and High categories. 8
.
Source: Mn DNR, NRRI 0 L
/ FrrrrrTi LCCMR Minnesota L M H
§ 0 30 60 120 Kilometers Statewide
Date:June 12, 2008 Conservation Plan Aq Habitat QU al |ty
Prepared by: Gerald Sjerven

Figure H15. Aquatic habitat Quality vs. Environmental Stress. Credit: Gerald Sjerven, Natural Resources Research Institute.
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Figure H16. Vulnerable key habitat by township. Credit: Terry Brown, Natural Resources Research Institute.
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Regional Results: Examples Around the State

Results of this analysis are highlighted by presenting
examples from different regions of the state. Each
region and each township has unique situations
regarding conservation and preservation of land and
aquatic habitat resources. Hence, it is impossible to
simply illustrate the complex process that occurs in
actual acquisition, private land strategies, restoration,
or effective management of a subsection or township.
Such a process would require at minimum an
identification of conservation goals for the area,
detailed analysis, and public comment. Here we
present example results from four regions of the
state: the northeast, northwest, west, and Twin
Cities metropolitan area (Figure H17). The intent
of these examples is to highlight particular natural
resources, drivers of change, and conservation issues
characteristic of the region; these are not intended
for specific policy development. Note that the scales
of analysis vary depending on the system under
consideration.

In general, the northeastern region of the state
still has relatively high-quality forests and aquatic
habitats; however, sustaining this high quality while
maintaining or expanding outdoor recreation and
economic activity such as mining and forestry will
be challenging. Public and private investment in
this region is essential. For instance, it is imperative
to maintain the high quality and quantity of water
with (1) adequate shoreline protection measures
as residential development increases, (2) effective
technology with new mining developments, (3)
implementation and improvements in forestry best
management practices (BMPs) in riparian areas,
and (4) improvements in wastewater treatment
and handling from single-family dwellings to
municipalities. There is also growing concern with
the productivity of northern Minnesota forests
and the continued well-being of their wealth of
biological diversity. This plan aims to strike a balance
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among sustainable economic development and use,
conservation, protection, and selected preservation
of natural resources.

In the southwestern region of the state, there is a
clear and major concern for wetlands, native prairie,
shallow lakes, and associated uplands as well as
waterfowl, wetland and upland wildlife, and plant
species that depend on these habitats. Restoration
of private and public areas, increased management,
acquisition of lands for selected production, or
acquisition of lands for protection are all among the
possibilities for rectifying and improving the status
of natural resources in this region.

Northeastern Minnesota: Grand Marais

The North Shore of Lake Superior is generally an
area of high conservation priority statewide (Figure
H18). By focusing on one township in this area, we
can see that tracts of land display heterogeneity in
their conservation priority score. The town of Grand
Marais receives low conservation scores because of
the prominence of housing and development, while
areas to the northeast and northwest receive high
scores. Evaluating the individual input layers allows
us to identify what variables contributed to these
scores. The largest contributor to the high-ranking
areas in this township was the Sites of Biological
Significance (SOBS) variable—tracts of dark shading
correspond to the outline of SOBS sites. The
wildland/urban intermix variable overlaps with a
large portion of the SOBS sites, positively adding
to the score. The SGCN variable, in combination
with the wildland/urban intermix variable, positively
influences conservation priority in a narrow zone
around the lake in the northwest corner of the image
and has variable effects elsewhere.

This region is in the North Shore Highlands
ecological subsection. The township is heavily
forested, especially upland deciduous forest. Most

of the township is privately owned, but the area
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surrounding the township is primarily public land.
Many species of greatest conservation need are well-
distributed across the township. Hunting and fishing
opportunities are abundant and well-distributed,
and aquatic resources are generally of high quality.
Among the issues for consideration in the township
include: 1) protection of lakes and streams, especially
Lake Superior or additional buffering to the large
public land ownership surrounding the township,
and 2) restoration efforts aimed at reducing specific
impacts to lakes and streams.

Northwestern Minnesota: The Red Lake River
Watershed

The Red Lake River flows westward from Lower
Red Lake to its confluence with the Red River of
the North in East Grand Forks, Minnesota. The
river traverses a wide range of landscapes, from
extensive peatlands and forest regions of the Red
Lake Indian Reservation to the highly modified
agricultural landscapes of western Minnesota. The
river has retained many of its natural meanders, is
well known for its recreational opportunities, and is
a significant corridor of high-quality aquatic habitat.
In addition, at approximately 6,000 square miles, the
watershed for the Red Lake River forms the largest
contributing area to the Red River basin, with
important hydrologic implications for downstream
communities, both in terms of flooding potential and
water quality. Historic dredging and straightening of
stream channels coupled with dam development and
wetland drainage led to the extirpation of numerous
native fish populations, including lake sturgeon,
channel catfish, sauger, and other migratory fishes
(Aadland et al. 2005). Numerous restoration efforts,
including dam removal, and development of fishways,
has lead to some recovery of fish populations. There
were two primary sources contributing to the high
aquatic habitat quality along the river corridor —
the value of the river itself in the stream reach data
set and the presence of high-value wetland habitat

in the corridor (Figure H19). The Red Lake River
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rated highly in the DNR Tomorrow’s Habitat study
because of the occurrence of SGCNs and a high
ranking in the TNC analysis.

In 2005 a corridor development plan was completed
for various segments of the Red Lake River. A
land-use transition model predicted new urban
development of approximately 3.8% by 2050, with
urbanization strongly related to proximity to water
features (Schwalm et al. 2004). Urbanization as
expressed in the National Land Cover Dataset in
the current analysis was one of the primary stressors
affecting lakesheds along the river corridor (Figure
H19). The contributing watersheds to the Red Lake
River are predominately agricultural (Figure H19),
and inputs of nutrients from agricultural fertilizers
are a significant factor in water quality impairments.
The river has extensive channelized areas, including
3.5 miles through a wetland complex near its source
and ~20 miles east of High Landing in Pennington
Co (W. Barstad, pers. comm.)

Two other factors represent important emerging
issues for the region. First, significant acreages
of the Red Lake River watershed are enrolled in
the conservation reserve program (CRP). As the
price of corn increases based on ethanol incentive
programs, it is likely that the more productive CRP
lands will not be re-enrolled in the program. This is
particularly important for lands in riparian landscape
positions. Second, this region spans a major
ecological transition from forest to prairie landscape;
these transitional areas, and the species range
boundaries associated with them, will be among the
first places to receive the influence of climatic change
effects, particularly those related to precipitation.
For that reason, conservation in this region will have
implications for biodiversity statewide.

Western Minnesota

The region between Willmar and Fergus Falls in
west-central Minnesota was highlighted as having
high conservation priority for a number of input
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variables and the final integrated index (Figure
H20). This region occurs in a transition from the
wide, flat valley of the Minnesota River to the more
topographically rough, morainal landscape to the
north and east. This area was is on the prairie side of
the transition between prairie and broadleaf forest.
The landscape is dotted with many small lakes and
surrounding wetlands that provide suitable, varied
habitat for waterfowl, game species, and especially
many upland prairie birds.

Figure H20 focuses on the township surrounding
the city of New London, Kandiyohi County. The
city itself is located in the upper-central portion
of each panel, while Green Lake is the circular,
yellow-colored area in the southeastern corner. The
township receives generally high scores for wildland/
urban intermix, weighted habitat score, and bird
habitat suitability, but developed areas receive
low conservation values. Overall, the integrated
conservation value is well distributed across the
township. The township itself is primarily privately
owned. This township also contains large amounts
of grassland, deciduous forest (maple-basswood and
oak), and agriculture.

The primary areas for consideration for land

conservation in the township include areas
immediately to the north of Green Lake. This may
be especially valuable due to the relatively large area
in sites of biodiversity significance. In particular, the
township has potential to improve habitat for many
native grassland species of conservation concern
in the state. The mix of trees and grasslands, and
its position near the edge of the historic prairie,
make this area a good example of the oak savanna/
grassland complex. People are naturally drawn to
such areas, especially with the presence of lakes,
which means that development pressures are
probably high for this area. Because of this, the area
would be vulnerable to fragmentation and would
also benefit with connections to other areas to the

north. Similar issues also exist within this township
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in the northwestern region where the adjacent
township to the west has a large area of fragmented
public ownership. The township has potential for
prairie restoration, as well as restoration of the
aquatic resources with are currently rated of low to

moderate quality.

Twin Cities Metro Area

This township is near Eagan, Dakota County, about
15 miles southeast of downtown Minneapolis. It
is experiencing rapid development pressure from
suburban expansion. Most of the township is in
private ownership, except for relatively large tracts
along the Minnesota River in the northwestern
quadrant and Lebanon Hills Regional Park in
the southern portion (Figure H21). Most of the
township is in residential development with
scattered tracts of forests and cropland. The highest
conservation values for the township coincide with
the two public land holdings along the Minnesota
River and Lebanon Hills Regional Park. These scores
were primarily influenced by the presence of sites of
biodiversity significance, the presence of species of
greatest conservation need (SGCN), low housing
density, the presence of forested and wetland areas,

and the Wildland/urban interface.

Conservation and protection priorities in the
township would include (1) protecting public land
areas for outdoor recreation and biological diversity,
(2) protecting wetlands and water quality of the
Minnesota River, and (3) maintaining appropriate
land buffers and reducing fragmentation within the
public land areas of the township. In presettlement
times portions of this township were composed of
oak savanna and lowland deciduous riparian forest.
Explorations in opportunities for restoration of
these habitats should be encouraged.
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Locations of focus areas

Focus areas
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- Terrestrial
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/ § 0 38,000 76,000 152,000 Miles
L Date: Jul 17 2008
N

Prepared by: Terry Brown

LCCMR Minnesota
Statewide
Conservation Plan
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Figure H17. Locations of terrestrial and aquatic focus areas. Transportation Example is covered in the Transportation
Team Recommendations section. Credit: Terry Brown, Natural Resources Research Institute.
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Wildland / Urban Intermix

| Housing Density 2000 |

Figure H18. Summary of ecological values and stresses around Grand Marais along the North Shore of Lake Superior, Lake
County. Dark areas have higher ecological value and low stress, lighter areas have lower ecological value and high stress. The panel
labeled “Integrated’ is the final conservation priority map, while the other panels show selected input variables that were significant
contributors to the ecological value/stress pattern in this region. Credit: Nick Danz, Natural Resources Research Institute.
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Figure H19. Summary of ecological values and stresses in the Red Lake River Watershed in northwestern Minnesota, in which
orange areas show a combination of high aquatic ecological value and high stress. The panel labeled “Integrated’ is the final eco-
logical values/stress map, while the other panels show selected input variables that were significant contributors to the pattern in
this region. Credit: Gerald Sjerven, Natural Resources Research Institute.
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Figure H20. Summary of ecological values and stresses issues in western Minnesota near New London, Kandiyobi County and

the Minnesota River Prairie ecological subsection. Dark areas have higher ecological values and low stress, lighter areas have
lower ecological values and high stress. The panel labeled ‘Integrated’ is the final ecological values/stress map, while the other
panels show selected input variables that were significant contributors to the pattern in this region. Credit: Nick Danz, Natural
Resources Research Institute.
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Figure H21. Summary of ecological values and stresses issues in the Twin Cities metropolitan area near Eagan, Dakota
County. Dark areas have higher ecological value and low stress, lighter areas have lower ecological values and high stress.
The panel labeled ‘Integrated’ is the final ecological values/stress map, while the other panels show selected input variables
that were significant contributors to the pattern in this region. Credit: Nick Danz, Natural Resources Research Institute
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Figure H22. Ownership of land by entity. Credit: Terry Brown, Natural Resources Research Institute, MnDNR.
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Integrated Mapping and
LAHC Recommendations

The integrated mapping of important natural
resource features for Minnesota formed the bases
to develop and guide the recommendations for the
LAHC team for the SCPP. For instance, the land
ownership layer clearly indicates that there is less
concern for land acquisition in the northeastern
portion of the state because of the extensive federal,
state, and county ownership (Figure H22). In
contrast, the southwestern portion of the state is
primarily privately owned. This region of the state
has lost most of its native prairie and wetlands.
Consequently, there are many concerns in this region
with the loss of native biological diversity, waterfowl
populations, and several upland bird species. In
fact, each region of the state has its own unique
set of issues on conservation and preservation of
natural resources. Even though generalizations on
conservation or preservation problems across the
state are difficult, the northeastern portion of the
state can be characterized as needing an emphasis on
protection, while many of the southern and western
portions of the state need to be restored.

This plan cannot answer all of the complex questions
on conservation decision-making, but the mapped
data and the integration of these data form a
strong basis for beginning the process of making
more intelligent decisions on conservation and
preservation of native land and aquatic habitats. The
recommendations presented below were developed
from a combination of these concepts, the integrated
mapping previously described, and input from a
host of experts and stakeholders dedicated to the
conservation of Minnesota’s natural heritage. We
encourage using the regional and integrated mapping
results to guide identification of priority land and
aquatic habitats across the state for implementing
our recommendations.

Team Recommendations - Habitat Team

RECOMMENDATIONS

I. Land Protection

Habitat Recommendation 1:
Protect Priority Land Habitats

Description of the recommended action: The
SCPP has identified many critical land habitats
throughout the state based on an integrated
approach that considers such issues as SGCN,
outdoor recreation such as hunting and fishing,
protection of water quality, and threats to these
resources (Figures H9 and H7 aquatic and
terrestrial integrated figures). Critical land habitats
were identified through a combination of existing
government, University of Minnesota, and selected
private data sets. These data sets were spatially
explicit and, with rare exception, statewide (Table
H1). The criteria for critical habitat identification
were developed by a group of public and private
stakeholders and optimized to provide the most
benefit to the most constituents.

These areas have been prioritized in a hierarchical
framework that represents increasing land areas to
be considered for conservation and preservation.
A variety of public and private mechanisms are
available to protect these areas, including acquisition,
conservation easements and other conservation
programs, and restoration/remediation of impacted
habitats. Public education will play an important role
in protecting priority land habitats, and coordination
among public, nonprofit, and private entities to
accomplish the protection of critical habitats will be
increasingly paramount.

The SCPP outlines important land habitats that
provide benefits to wildlife, fish, water quality,
and outdoor recreation in the context of threats
to these important natural resources. Many of the
areas could also benefit by inclusion of information
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Figure H24. Landcover change 1890 - 1990. Credit: Terry Brown, Natural Resources Research Institute.
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on important historical and cultural resources.
The SCPP allows considerable flexibility for
conservation of lands and appropriate protection of
economic activity such as working landscapes for
logging or other compatible uses. Conservation and
protection of these land areas will require multiple
mechanisms and a coordinated effort among local,
county, regional, state, and national public agencies,
nonprofits, and private entities. Of particular
importance are rare land features and areas such as
native prairie and savanna that have been converted
to other land uses. This is among the reasons that
sites of biodiversity significance (Table H1) received
a relatively high weight in the integrated analysis.

The state must further strengthen its leadership to
coordinate and stimulate efforts for the protection
of these critical land areas among current and
potential partners. This activity would include the
identification of relevant landowners, the most
cost-effective measures for protection, restoration,
education on the importance of the area, and
a comprehensive plan to insure the economic,
environmental, and social benefits of its protection
in the context of the SCPP as discussed elsewhere
in this report.

The integrated mapping analyses provide a basis
for and opportunity to develop regionally specific
strategies for conservation and preservation of
Minnesota’s critical habitats, using the suite of policy
and incentive options from voluntary implementation
of BMPs to permanent land acquisition. Implicit
within this recommendation is continued support for
ongoing programs such as acquisition of the 54,000
acres of private land within state parks. Acquisition
of these lands should remain a high priority because
they reduce fragmentation and help to maintain
large, intact ecosystems in the state. We suggest the
following general guidelines for regionally specific
protection strategies:

* Focus protection on the critical lands that the

SCPP has identified by township. Within most
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highly ranked townships, use detailed analyses
to identify specific land parcels for purchase,
for development of permanent easements, or
for the implementation of purchase agreements
to acquire these lands (probable range: <1% to
3% of additional Minnesota land area). High-
priority examples in Minnesota include native
prairie, savanna, old-growth forest, and areas
that add to or provide linkages between large,
intact ecosystems.
Within the next tier of habitat ranking (3%
to 10% of critical habitat area), identify and
implement  conservation easement, CRP,
CREP, CSP, RIM and other incentive-based
conservation strategies (e.g., see tax credits).
* Within a third tier of habitat rankings (10%
to 25% of critical habitat area), identify

opportunities for implementation of BMPs to
enhance conservation and preservation of critical
habitat. Included in this recommendation are
multiowner agreements to maintain large habitat
patches and conservation corridors to provide
for sustainability of habitats under development
pressures and potential climatic change.

* Provide

opportunities to enhance public understanding

specific  educational

regionally

and engagement in habitat conservation efforts.

The following factors should be considered when

developing ecoregional specific strategies for

conservation and preservation of Minnesota’s critical
habitats:

* Restore ecoregional-appropriate, landscape-scale
complexes of habitat centered on concentrations
of existing remnant habitats with a broader
goal of developing/maintaining conservation
corridors between existing and restored habitats.
Such green infrastructure is important for
maintaining biodiversity in the face of increasing
development pressure and climatic change.

* The state and its stakeholder partners must
remain active in contributing to and shaping
components of the Farm Bill and other federal
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legislation that support protecting critical native

habitats (e.g. native prairie sodbuster provision

of the Farm Bill) and rebuilding landscape-

appropriate  connections between  critical
remnant habitats that are presently fragmented
(e.g., grassland plantings in the prairie region of
Minnesota).

* Provide  regionally  specific  educational
opportunities to enhance public understanding
and engagement in habitat conservation efforts.

e The state should continue these efforts on

an ongoing basis, informed by the SCPP.

Description of the impact on natural resources:
Minnesota has 292 species identified as species of
greatest conservation need. With the exception
of white-tailed deer and a few selected wildlife
species (e.g, Canada goose), many game and
wildlife species have declined significantly over
the past 50 years (e.g, waterfowl, sharp-tailed
grouse, trout, amphibians, and many songbirds).
Moreover, public access to land for hunting,
other recreational

fishing, and

opportunities
has also significantly declined in recent years.

Land and watershed change and degradation have
also resulted in degradation in water quality and
in aquatic habitats in wetlands, streams, rivers, and
lakes throughout Minnesota. Implementation of the
protection of priority land habitats will begin the
process of rectifying this long-term trend of habitat
loss and degradation in the state. Restoring native
habitats also restores ecosystem processes such as
nutrient cycling and its natural regeneration of soil
quality. Acquisition and protection of priority land
habitats will ensure resilience of Minnesota’s valued

plant and animal communities as climate change

unfolds.

Relationship to existing programs, laws, or
The LCCMR, DNR, the MPCA,
BWSR, and the federal government operate under

regulations:

a variety of laws that mandate the protection of

Team Recommendations - Habitat Team

wildlife, fisheries, and water quality. The federal
Farm Bill is perhaps the greatest single influence
on native habitats in the southwestern two-thirds
of Minnesota. The DNR Working Lands initiative
is currently underutilized by private landowners
around the state, primarily as a result of an inability
to match high rental rates. The potential of biomass-
based fuel production with native, perennial
vegetation can be shaped through performance-
based incentives, such as those developed by BWSR
RIM Clean Energy.

Time frame: Implement as soon as possible and
recognize this requires a long-term commitment.
Moreover, the state should develop a strategic long-
term plan to continue ongoing programs for land
acquisition, protection, and restoration within both
the public and the private nonprofit sectors. For
instance, the RIM program, Forest Legacy Act, and
wetland protection as well as private non-profit
investment [The Nature Conservancy (TNC),
Conservation Foundation, and Minnesota Land
Trust] are active programs. Should technological
improvements and market forces converge, biofuel
production from perennial grasslands may be
realized in the coming years or next few decades.

Geographical coverage: Statewide

Barriers: Public understanding and acceptance are key
barriers for implementation of this recommendation.
This includes incentives supportive of conservation
of the composition, structure, and function of critical
habitats.
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Minnesota Surface Waters
From MNDNR data
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Figure H25. Surface Waters in Minnesota. Credit: Terry Brown, University of Minnesota.
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Habitat Recommendation 2:
Protect Critical Shorelands
of Streams and Lakes

Description of the recommended action: A holistic
approach is needed for shoreline protection that
integrates acquisition with diverse private-land
protection strategies such as conservation tax credits,
trading of conservation tax credits, best management
practices, shoreland regulations and incentives,
zoning ordinances, conservation development, and
technical guidance for shoreland owners. Fully
funded acquisition programs are essential but not
enough to protect large enough areas of shoreland
to ensure the water quality and habitat protection
and thus sustain healthy lake, river, and stream
ecosystems. It is doubly important to protect these
aquatic habitats at a larger scale to make them
more resilient to significant warming and altered
precipitation that is projected for climate change
in Minnesota over the next century (see Appendix
IV). The state thus needs a diversity of economic
incentives and other tools for private landowners to

do the right thing.

Shoreline buffers - corridors of natural vegetation
along rivers, lakes, wetlands and sinkholes - protect
water quality by trapping, filtering, and impeding
runoff laden with nutrients, sediments, and other
pollutants. Shoreline buffers also stabilize banks,
screen shoreland development, reduce erosion, and
provide important habitat for shoreline species.
Some shorelands are also sites of historic or cultural
resources that should be considered for protection.

Structures and turf-grass lawns have replaced
natural shores along many lakes and had adverse
impacts on water quality and the diverse life that
depends on a natural shore. A natural shoreline is
more than an aesthetic buffer for the water; it is a
complex ecosystem that provides habitat for fish
and wildlife and protects water quality for the entire
lake. Often shoreline development results in the loss
of these essential shoreline buffers. Rainwater runoff

Team Recommendations - Habitat Team

from manicured lawns can be 5 times to 10 times
higher than natural shorelines, and the runoff from
turf lawns can carry up to 9 times more phosphorus
to the lake than do natural shorelines.

2A. Acquire high-priority shorelands

We recommend permanent protection of the highest
priority shorelands within each of Minnesota’s 22
ecological subsections through acquisition. This is
one essential component of a multistrategy approach
to preserving the clean water legacy that Minnesota’s
citizens and visitors are used to experiencing.
Acquisition may protect critical shoreland habitats
from degradation; assure public access for fishing,
hunting, wildlife viewing, and natural resource
managers, which is especially important given the

Figure H26. Aerial photographs show the same shore of a Minneso-
ta lake 64 years apart. Note the disappearance of aquatic vegetation
along the lakeshore in the 2003 photo. Credit: 1939: U.S. Depart-
ment of Agriculture, 2003: U.S. Department of Agriculture, Farm
Service Agency.
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continuing loss of access to natural shores; and
provide areas for education and research. Suggestions
for prioritizing shoreland acquisition appear in
several recent reports, including Minnesota’s aquatic
management area (AMA) acquisition plan 2008-
2033, the DNR long-range duck recovery plan, and
in a 2008 report on identifying lake conservation
priorities for TNC.

The AMA acquisition plan outlines the need,
value, and short-term and long-term funding
recommendations for acquiring cold-water stream
and warm-water lake and stream habitats. The
vision for cold-water streams is to acquire 1,500
miles of cold-water stream habitat in the next 25
years from willing sellers to provide sustainable
populations of trout and greater opportunities for
angling recreation for future generations. This would
increase the portion of cold water designated trout
streams protected as AMAs from 11% (618 miles)
in 2007 to 38% (2,118 miles) by 2032.

Final Plan — Phase 11

The AMA statewide goal for protection of
Minnesota’s 64,000-plus miles of lake and warm-
water stream and river shorelands through public
ownership should increase from the current 34% to
39 % by 2032. These public lands include federal,
These

goals are based on the assumption that there will

state, county, and municipal ownership.

be no loss of shoreland that is currently under
public protection. To achieve this goal, the vision
is to acquire 1,100 miles of lake and warm-water
stream habitat in the next 25 years from willing
sellers to provide sustainable populations of fish and
other aquatic species and greater opportunities for
angling recreation for future generations. This would
increase the portion of lake and warm-water streams
and rivers protected as AMAs from 0.3% (216
miles) in 2007 to 2% (1,316 miles) by 2032.

The vision in the DNR long-range duck recovery
plan is that by 2056, Minnesota’s landscape will
support a productive spring breeding population of

ducks averaging 1 million birds and that
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the landscape necessary to support this
population will also provide spring and
fall migration habitat attracting abundant
migrant 140,000 waterfowl
hunters, and 600,000 waterfowl watchers.

waterfowl,

A major need for meeting this vision is to
protect, enhance, and manage 1,800 shallow
akes across the state, requiring improve

lak the state, requiring d
protection or management of 29 additional
lakes per year. The plan identifies acquisition
as one lake protection method, including

Year

1930 1940 1950 1960 1970 1980 1990 2000

- fee-title acquisition of land around or
2010

containing shallow lakes (e.g., for Wildlife

Management Areas) and acquisition of

conservation easements on land adjoining

Figure H27. Development around north-central Minnesota lakes, as dock sites
per mile, from DNR aerial photos. General development (GD) lakes have a
faster rate of development than recreational development (RD) lakes, whereas
natural environment (NE) lakes are just beginning to be developed. In 2003,
mean development density was 18.5 homes per mile for GD lakes, 11.2 homes

shallow lakes through partners (e.g., Ducks
Unlimited, Minnesota Land Trust). Other
shallow-lake protection methods include

local regulatory ordinances and formal

per mile for RD lakes, and 4.0 homes per mile for NE lakes. Credit: Paul Radom- designation for wildlife management by the

ski, Minnesota DNR.

- 64 -

DNR commissioner. Management includes



Final Plan — Phase 11

water-level controls at lake outlets, reducing negative
impacts of invasive plants and fish by removal and
other techniques, surface-use restrictions, watershed
restoration, and resolving competing interests such
as fish rearing. Estimated cost of an overall package
of protection and management of 1,800 shallow
lakes is $151.5 million, for an average expenditure of
$3 million per year.

TNC recently developed a statewide lake conservation
portfolio to help guide conservation of a range of lake
types. The portfolio includes about 1,000 lakes. In
addition, this report identifies priority watersheds,
which were selected based on viability, lake diversity,
and portfolio lakes occurrence, to guide investment in
preserving the state’s lakes.

2B. Protect private shorelands via economic

incentives and other tools

Minnesota should greatly increase the use of
economic incentives and other tools for private
landowners to protect shorelines and other sensitive
land along lakes, especially along shallow lakes and
shallow bays of deep lakes, and streams and rivers
throughout Minnesota. This is also needed for
riparian buffers around sinkholes in agricultural
lands in southeastern Minnesota (see further
discussion under the recommendation to keep water
on the landscape).

Protection of private shorelands should combine
various tools, such as tax credits, conservation
easements for shoreland protection and restoration,
BMPs, technical guidance to shoreland owners,
shoreland regulations, and zoning ordinances. It is
especially important to scale up and combine these
tools, for example, by providing technical guidance
to landowners on how to implement BMPs on
shorelands put under a tradeable conservation tax
credit,

Tax credits could really catalyze private shoreland
protection. The idea is to provide state income

Team Recommendations - Habitat Team

tax credit for conservation easements. In their
simplest form, conservation tax credits are applied
to perpetual conservation easements or donations
of fee-title land. Perpetual conservation easements
could be donated to the state or legal land trusts. A
further innovation is to allow trade of conservation
tax credits among taxpayers: landowners with
low state tax liability could sell their credits to
landowners with higher tax liability, thereby giving
landowners with low tax liability an incentive to
become interested in making land conservation

Although

were initially conceived as a protection strategy

donations. conservation tax credits
for shallow lake habitats in agricultural areas, this
approach could be broadened to protecting a broader
array of shorelands (streams, rivers, lakes, wetlands)

throughout the state.

Another innovation could be tax credits for major
changes in land-use practices that are clearly known
to protect aquatic habitats. This idea, inspired
by a new property tax-break program for organic
farms in Woodbury County, Iowa, could apply to
working lands of various kinds. For instance, the
state should develop a plan for the implementation
of a credit to buyers of lake home properties with
intact shoreline buffers, as defined in Minnesota’s
shoreland conservation standards, and a fee on the
sellers of lake home properties without such intact
shoreline buffers via revision of the deed tax. The
idea would need in-depth exploration because it has
not been broadly applied for meeting conservation
goals. If done right, it could benefit both habitat and

sustainable economic development.

Shoreland development policies should protect
existing buffers and require restoration of buffers.
Incentives are needed for landowners to plant or
protect existing vegetation in riparian areas and
should be coupled with technical guidance on
site-specific design of buffers, which depends on
slope and soils (affecting nutrient and sediment
environmental

movements) and  appropriate

-65 -



Habitat Team - Team Recommendatinos

conditions for wildlife corridors.

Several trends make it important
now to protect shallow “wildlife” or
“environmental” lakes and shallow
bays of deep lakes. These aquatic
systems are increasingly becoming the
target of development proposals as
deep “recreational” lakes become more
fully developed; their development
would degrade their watersheds and
shorelines and increase recreational
uses that disrupt these shallow water

habitats and both the fish and wildlife
Shallow

are extremely sensitive to

populations they harbor.
lakes
disturbance and are subject to mixing
from wind, motorized boats, and
fish (especially carp). They typically
exist in either a turbid or clear-water
state depending on the condition of their lakeshed,
their nutrient loading, the abundance of fish, and
ecological setting.

Description of the impact on natural resources:
Aquatic management areas provide a critical
foundation  for  shoreland  protection  and
management while providing public access to
Minnesotans who fish, hunt, observe wildlife, and
recreate on the state’s waters. Protection of privately
held shorelands will directly protect shallow lake
shoreline aquatic habitat for both fish and wetland-
dependent wildlife species, including several SGCN

such as the common loon, black tern, and Blanding’s
turtle.

Protecting shallow lakes and shallow bays of
deeper lakes will also address the habitat goals of
the Minnesota duck recovery plan, which calls for
the protection and management of 1,800 shallow
lakes, the need to protect Minnesotas wild rice
lakes, and help support the goals of DNR's aquatic

management area program, among others. Similarly,
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Figure H28. Lake Christina, shallow lake with good habitat.
Photograph provided by Ducks Unlimited.

protecting shorelines of deeper lakes will provide
habitat for shoreland species, such as amphibians,
and allow large trees to fall into the water where they
provide important habitat for fish and invertebrates.

Protection of shoreline buffers is one of the best
ways to reduce several drivers of harmful change
to aquatic communities that were highlighted in
the preliminary plan: nutrient loading and solids
loading, which both harm water quality as well as
harm native fish and other aquatic organisms and
degradation of lake habitats. Adequate shoreline
buffers can also help to reduce contaminant loading
into surface waters because microorganisms found
in the soils of healthy shoreline plant communities
can partly break down some contaminants. Finally,
acquisition and protection of shoreland habitats
will ensure resilience of Minnesota’s valued aquatic

communities as climate change unfolds.

Relationship to existing programs, laws, or
regulations: Public ownership and protection of
these resources is currently accomplished through

(AMAs, state parks, wildlife

state ownership
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management areas, state forests, BWSR RIM
easements), federal ownership (U.S. Fish and Wildlife
Service [USFWS] easements, U.S. Forest Service
lands), and local government units (Metropolitan
Council, county and municipal parks, watershed
districts, lake improvement districts) employing fee
title acquisition and conservation easements. Formal
designation of wildlife lakes falls under M.S. 97a.101,
Public Water Reserves and Management Designation
through DNR commissioner’s order.

The AMA program was created by the 1992
Legislature as part of the Outdoor Recreation Act. A
number of statutes and rules are in place to provide
initial guidance for acquiring AMAs. The program
provides angler and management access, protects
critical shoreland habitat, and provides areas for
education and research.

Current Minnesota statute and rules recognize
that AMA acquisition requires a two-pronged
approach. One approach is for trout-stream angling
and management access in the form of permanent
easements. This does not preclude however, fee title
acquisition on trout streams. The other approach
is for lakes and warm-water streams in the form of
fee title acquisition, permanent access easement,
and conservation easement. These two approaches
to acquisition require two different geographic
emphases. Minnesota trout streams are located
mainly along the North Shore of Lake Superior
and in the southeast counties of Minnesota.
Lake resources in greatest need of protection are
concentrated in the central portion of the state.

Recent fisheries acquisition spending (Fiscal Years
2006-2008) set strategic goals for both types of
acquisition.

* Trout Streams—continue to acquire permanent
management and angling easements on Minnesotas
designated trout streams as management needs
develop, as opportunities to make connections in
angler corridors develop, and as annual funding
allows.
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* Continue to acquire appropriate fee title and
conservation easements on lakes and warm-water
streams, as parcels with critical habitat become
available, as partnership opportunities arise, and
as annual funding allows.

No state conservation tax credit program exists in
Minnesota, so one would need to be created. State,
county, and local shoreland protection regulations
do exist in Minnesota, but are generally not
effective in protecting shallow lakes and shallow
bays in deeper lakes. Often, they simply restrict the
setbacks and densities of buildings along shallow
lakes and bays, but still allow development and
alteration of upland vegetation down to the water’s
edge. State law protects aquatic plants, but allows
for limited manipulation by landowners within
guidelines and under permit. Only limited funding
exists for shoreland protection and acquisition
programs, including land acquisition for DNR’s
AMAs and by the Trust for Public Land and others,
and conservation easements secured by non-profit
organizations such as the Minnesota Land Trust
and Ducks Unlimited. Given that protection of
shoreline buffers on private lands can greatly reduce
nonpoint-source pollution, the federal Clean Water
Act also affects this recommendation through its
TMDL process. For shorelines in forested areas,
advice for protecting water quality appears in the
Minnesota Forest Resources Councils report,
Sustaining Minnesota Forest Resources: Voluntary Site-

Level Forest Management Guidelines.

Minnesota, through the DNR, sets minimum
shoreland  development standards for local
governments to meet or exceed. The goal of the
state’s minimum standards is to help guide the use
and wise development of Minnesota’s shorelands.

These address

removal, minimum lot size, minimum water frontage,

guidelines shoreline vegetation
building setbacks, and subdivision and planned unit
development regulations. Many of these standards
were developed in 1970, when small cabins were

the predominant form of development, and these
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standards were last revised in 1989.

The state’s shoreland development standards are
now being reviewed to determine if they need to
be updated to provide better guidance to local
governments. These standards should be revised to
include robust provisions related to the protection
and restoration of natural shores along lakes and
rivers. Revised regulations need to be responsive to
the cumulative impacts of shoreland degradation on

aquatic habitats and people’s viewsheds.

Time frame: AMA aquisitions will take 25 years.
Protection strategies for private shorelands will
need to be an ongoing program, funded annually
or at least biennially, given the growing trend of
development and agriculture pressure on shorelines
of Minnesota lakes and streams and the magnitude of
the problem statewide. We recommend documenting
results via long-term monitoring and evaluation of
both acres of shoreland restored and responses of
habitat quality and of fish, wildlife and biodiversity
broadly.

Geographical coverage: This recommendation
applies statewide. Acquisition and protection of
shallow lake shorelands should target the forest,
forest-prairie transition, and prairie zones in
Minnesota, and strategically target lakes with
outstanding natural resource and wildlife habitat
value or greatest potential of habitat improvement
through management. Acquisition and protection
of stream shorelands should target prairie zones and
southeast Minnesota, and for protection of deep-

water lakes should target forest zones.

Barriers: Shoreland owners feel increasing pressure
to sell their land. Public and private partnerships
must be expanded to maximize financial resources
available for acquisitions, conservation easements
and tax incentives. A marketing program must be
formulated to entice private landowner participation

in such strategies. Acquisition processes need to
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be efficient and effective, and there is the need to
develop education programs for potential sellers
on topics such as tax benefits. Finally, successful
acquisition programs depend on partnerships with
nonprofit organizations, government agencies, and

stakeholder groups.

Use of innovative zoning within sensitive shoreland
areas of deeper lakes to protect water quality
and near-shore habitat via conservation-based
development may be difficult to adopt in local
ordinance or to implement by local government.
In addition,

development standards to include robust provisions

revision of statewide shoreland
on protection and restoration of shoreline buffers
will depend on an informed public and courage from

state officials.

Creating a transferable tax credit program for
conservation land value donations will be expensive
(cost the state tax revenue) and challenging to
manage (especially the transfer of tax credits), and
will require new state legislation and bipartisan
support. Conservation easements take time to
appraise and negotiate and many lakes have multiple
landowners, so progress will be slow. Many owners
of forested land on shallow lakes assume the
development value of their land is higher than it may
actually be due to influence of realtors and land sales
on deeper lakes, so purchasing land or easements
at appraised value may be difficult. In the prairie,
many shoreline sites are currently being farmed,
and adjacent drained wetland basins and converted
uplands are simply not for sale - especially in light
of high land values resulting from high crop prices.
Therefore, the main challenge will be to secure the
rights to these lands now without having to buy it
all, and to provide enough incentives for land-rich,
cash-poor landowners to consider conservation as
an alternative to development while still allowing
for private land ownership and compatible land-use
practices.
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State and Federal recreation

resources
Local recreation resources not included.
Data from various agencies, as collected by
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Figure H29. State and Federal recreation resources available in Minnesota. Credit: Terry Brown, University of Minnesota.
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Habitat Recommendation 3:
Improve Connectivity and Access

to Qutdoor Recreation

The SCPP final plan does not address outdoor
recreation in depth because it was not one of the
three focal issues chosen for the final plan; however,
the State Comprehensive Outdoor Recreation Plan
(SCORP) has already provided a comprehensive
plan. The LCCMR preliminary plan provided
recommendations for research to support quality
outdoor recreation in the future. To complement
these recommendations, the habitat team offers an
additional recommendation regarding the important
connection between habitat conservation and
recreation. Moreover, the habitat recommendations
and outdoor recreation must consider the
distribution of historical and cultural resources in

the state.

Description of Recommendation: Land wuse
patterns are changing in Minnesota. Lakeshore
development is increasing, urban areas are

expanding, and forests are being divided into small,
privately owned parcels. These changes, along with
other changes in Minnesota, are affecting outdoor
recreation. Land needs to be acquired, protected,
and restored to provide Minnesotans and visitors an
outdoor system in which they can recreate.

Action should be taken to improve connectivity
of and access to outdoor recreation areas (parks,
natural areas, wildlife management areas, etc.)
and document the connectivity and experience
opportunities through a statewide recreation
system. Such connectivity would require enhancing

between federal, and local

lands

for acquisition, protection, and restoration of the

connections state,

government and facilities. Prioritization

natural resource base that supports the wide range of
outdoor recreation activities should focus on large,
contiguous land areas suitable for natural resource-
based outdoor recreation; shore-lands; threatened
habitat areas

with opportunities to improve
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connectivity of underserved areas; and rapidly
growing areas or areas where land-use changes may
limit future outdoor recreation opportunities.

The trends in recreational use and changes in land
use patterns all support this recommendation.
These primary drivers include land-use conversion
patterns and changes in population demographics
in areas such as the Twin Cities metropolitan area
and areas with lakes, rivers, and forests. Hunting
and fishing are experiencing continued declining
participation, while nonconsumptive activities such
as wildlife watching and hiking remain stable or are
growing. For instance, increasing human population
is projected to lead to an estimated rise in state park
visitors from 8.6 million in 1998 to 9.2 million by
2025. If energy costs continue to increase, there will
be a growing demand for outdoor opportunities that
limit the need to travel great distances for recreation.

Description of the impact on natural resources:
Outdoor

Minnesotan’s lives. For instance, outdoor recreation

recreation is an important part of
is very important to 57%, moderately important to
25%, slightly important to 10% and not important to
8% of Minnesota adults. Connectivity will enhance
opportunities for environmental protection as well
as the individual benefits realized from recreation
experiences. Protection of larger land areas
provides habitat for plant and animal species that
are threatened by fragmentation. It also provides
opportunities for outdoor recreational activities that

require a larger land base.

Access can increase participation opportunities for
a variety of generations and racial/ethnicity groups
represented in Minnesota. Such participation
can impart an increased sense of environmental
appreciation and, as such, support for environmental
programs and policies. For example, innovative
programs that engage participants in the
environment, such as wildlife photography for urban
minority youth, can inspire appreciation for and

value of the environment.
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Access to Parks and Low Mobility: Minneapolis

The red and orange areas on these maps have many people with low mobility and poor street access
to parks.

The parks in this map are from the Metropolitan Council’s land use layer, the City of Minneapolis
parks layer with parkways removed, and a digitized layer of school fields and play areas. The pale
green areas indicate places that are within 0.25 miles street distance from a park.

This map focuses on individuals with limited mobility: children aged 5-14, the elderly, those in

poverty, and those in households without cars. Low mobility is calculated in two ways--based on the
percentage of the total population in a block group and based on the density of these population
groups. Using census data, these four variables were combined into a standardized indicator that is
described in more detail in separate documentation. An indicator of one means that the percentage or
density of people with low mobility is somewhat above average. An indicator of four means that there
is a high number of people in these groups.

Areas of block groups outside of the 0.25 mile street distance from a park and with high
concentrations of these groups--either measured as a percentage/proportion of the population or

. in terms of population density--are shown in red (indicator four and above). Areas of block groups
£ \ | outside the 0.25 mile buffers and with moderately high concentrations of these groups are shown in
e orange (indicator one and above).

1]
A

For more information on how these maps were prepared, see:
http://www.designcenter.umn.edu/projects/direct_design_asst/2004/trustPublicLand.htm
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Metropolitan Design Center | College of Architecture and Landscape Architecture | University of Minnesota
1 Rapson Hall, 89 Church Street, Mi lis, MN 55455, www.desi ~umn.edu Date: 29 August 2005

Figure H30. Access to Parks and Low Mobility: Minneapolis. Credit: The Trust for Public Land with as-
sistance from the Metropolitan Design Center, University of Minnesota.
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Relationship to existing programs, laws, or
regulations: A variety of existing laws support this
recommendation, including: (1) The state outdoor
recreation system (established in state statutes),
(2) state and local park and trail systems, (3) The
Environment and Natural Resources Trust Fund
(LCCMR), and (4) existing state and federal
grant programs, For instance, the land and water
conservation fund has assisted in the acquisition of 7
million acres of parkland and 40,000 state and local
recreation and natural area projects nationwide since
it began in 1964. The programs and governmental
structures by which these activities can be conducted
are generally in place. A higher priority should
be placed on actions that are needed within the
next three to five years to ensure adequate outdoor
recreation opportunities in future years, This may
mean greatly accelerating acquisition of larger intact
natural areas, key connection lands, most imperiled
habitats, undeveloped shorelands, areas experiencing
and anticipated to continue to experience growth in
population, and areas underserved by recreational
systems. The needs for outdoor recreation are
a strong complement to many of the habitat
recommendations in this chapter.

Time frame: Accelerated activity of acquisition and
protection within the next 5 to 10 years or perhaps
sooner in some areas of rapid population growth and
development are essential for this recommendation
to be realized.

Geographic coverage: This recommendation applies
statewide. Recent reports identify significant areas
of need, such as areas around regional population
centers, high-amenity lake areas/scenic areas,
shorelines, and (especially) areas that have limited

public land.

Barriers: Foremost is the lack of adequate and
reliable funding. In many areas of the state,
development pressures have overwhelmed the existing
government response and available resources. The
resources available for the planning needed to inform
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acquisition decisions are limited at the state level
and very limited at the local level. Planning and
management coordination among state and local

governments needs improvement.

II. Natural Resource
Restoration and Protection

Habitat Recommendation 4: Restore
and Protect Shallow Lakes

Description of the recommended action:
Minnesota should accelerate efforts to restore and
improve shallow-lake habitat (including shallow
bays of deep lakes) in priority watersheds in order
to reduce the number of lakes in a turbid-water
state, and to restore some of the 1000-plus drained
shallow lakes in the state. Active management of
Lakes Swan, Christine, and Thief show that many
shallow lakes with poor water quality and little
habitat can be restored through active management.

(See side box for a description of shallow lakes.)

Shallow Lake Habitats

Shallow lakes are defined as wetland basins
50 acres or larger with maximum depths
no greater than 15 feet along with deeper
basins with at least an 80% littoral zone
capable of growing aquatic plants (less than
10 feet deep).
lakes are those areas 15 feet deep or less

Shallow areas of deeper

that are dominated by a rich diversity of
aquatic plants. Collectively, these include
shallow lakes and bays in the northern forest
where wild rice is common, shallow lakes
throughout the transition zone between
forest and prairie, and shallow lakes and
large wetlands in the southern prairie region

where agriculture dominates.
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Sensitive shallow lakes frequently winterkill (fish);
are subject to mixing from wind, surface use, and
large fish (carp); and typically exist in either a turbid-
or clear-water state. Unfortunately, most shallow
lakes in the prairie and forest-prairie transition zones
of Minnesota are currently in the turbid-water state
due to the combination of increased flows of water
and nutrients into them from intensively drained
and cultivated landscapes that surround them, and
abundant populations of invasive fish (e.g., carp
and black bullhead) that result from increased
connectivity (i.e., ditches) and persist due to lack of
natural winterkill. Some shallow lakes are so turbid
that they are listed as impaired by MPCA. Dense
human housing development and inappropriate
surface uses are also increasing threats to shallow

lakes.

Funding is needed to purchase conservation
easements around shallow lakes to restore their
lakesheds (small wetlands and grass buffers) and
prevent development. Funding is also needed to

install fish barriers to keep out invasive species
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such as carp. Finally, funding is needed for water
control structures that state agency managers can
use to conduct temporary drawdowns to consolidate
and aerate sediments, induce natural winterkill
of fish, and rejuvenate aquatic plants. The level of
development and management of the landscapes
around these lakes necessitates active in-lake
management in order to maintain water quality and

good habitat.

Description of the impact on natural resources:
This work will directly improve the water quality of
shallow lakes and the wildlife habitat they provide to
wetland-dependent wildlife, including several SGCN
such as lesser scaup and black tern. This work will
also address the habitat goals of the Minnesota
Duck Recovery Plan. Restoration of shallow-lake
watersheds will help many species of prairie wetland
and upland species as well. These species suffer
from the loss of nearly all native prairie and most
prairie wetlands in the state and strategic restoration
of these habitats will improve the breeding habitat
base these species need to successfully reproduce and

grow their populations.
1 This will also help reverse
the trend of wetland loss
in the state. Restoration
of shallow lakes will
also ensure resilience of
wetland-

wildlife  as

climate change unfolds.

Minnesota’s

dependent

Figure H31. Example of poor shallow lake habitat. Photograph provided by DNR Shallow Lakes
Program.
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Relationship to existing programs, laws, or
regulations: This recommendation would extend
the existing DNR Shallow Lakes Program. Several
wetland restoration programs exist in the state, but
most (e.g, RIM) are woefully underfunded and
other opportunities exist to partner with federal
wetland restoration programs (e.g.,, WRP). Further,
other ways exist to strategically restore wetlands
and associated uplands, such as funding Ducks
Unlimited conservation easements that can pay
landowners to restore drained basins and upland
buffers around them. Other state and federal private
land conservation programs exist as well, including
the U.S. Fish and Wildlife Service’s Partners for
Wildlife program.

Time frame: Given the magnitude of the impaired
waters in Minnesota and the wetland and prairie
loss in southern Minnesota, this will need to be an
ongoing program that is funded annually or at least
biennially. Results will be documented via long-term
monitoring and evaluation of both acres restored

and wildlife response.

Geographical coverage: This program should target
the prairie and forest-prairie transition zones in
Minnesota, and strategically target those areas near
remaining patches of wetlands and prairie.

Barriers: Conservation easements take time
to appraise and negotiate and many lakes have
multiple landowners, so progress will be slow.
Many shoreline sites are being farmed, and drained
wetland basins and converted prairie sites are simply
not for sale - especially in light of high land values
resulting from corn ethanol subsidies. Therefore,
the main challenge will be to provide sufficient
incentives for landowners to restore wetlands and
associated uplands, especially larger basins that are
partially owned by multiple landowners. A working-
lands approach to the restoration of these sites is
needed, one that may allow landowners to use the

restored sites for hay, grazing, biofuel production,
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or other wildlife-compatible use that will still result
in the hydrological restoration of wetlands and a
minimum buffer around them. Currently, the state
can not actively manage water levels of public waters
to improve their water quality without acquiring
riparian land rights or legally designating certain
lakes for wildlife management purposes. Changes
to state law that allow DNR to manipulate water
levels for lake improvement should be considered by
lawmakers, but will be challenging.

Habitat Recommendation 5:

Restore Land, Wetlands, and
Wetland-Associated Watersheds

Description of the recommended action:
Minnesota must invest in prioritized areas to restore
degraded and rare land features, wetlands (especially
many that have been drained and converted), and
watersheds associated with wetlands. This will
provide benefits for wildlife, SGCN, water quality,
and important ecological processes. This is especially
imperative in the prairie and prairie-forest transition
zones of the state. Restoration should consider the
need to encourage landowners to restore these lands
and compensate them above and beyond the fair
market value of the land because most sites are not
for sale and high crop prices inhibit conversion of
land from agriculture to other uses. Consideration
must also be given to allowing land to remain in
private ownership via easements as a means to
incorporate flexibility to achieve habitat restoration
goals. It is imperative to recognize the huge loss
of native grass and small wetlands in the prairie
region of Minnesota (99% and 90%, respectively).
Wildlife does not require restored lands to be in
public ownership to benefit from them as critical
habitat. Restoration, however, is not only needed
in the prairie regions, though it is of high priority.
Other land uses such as savanna and forests are in
need of attention. For instance, restoration efforts
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are needed in riparian forests and regeneration of
oak, white cedar, and white pine require attention.
Similarly, the restoration of wetlands alone cannot
restore their appropriate structure and function;
restoration efforts must also consider the watersheds
that drain into wetlands.

Description of the impact on natural resources:
This work will directly address the habitat needs of
many forest, prairie, and wetland-dependent wildlife,
including waterfowl and a wide range of non-
game bird species listed as SGCN in Minnesota’s
Comprehensive Wildlife Conservation Strategy.
This work also addresses the habitat goals of the
Minnesota Duck Recovery Plan and the Minnesota
Pheasant Plan. These species have declined with
the loss of nearly all native prairie and most prairie
wetlands in the state. Strategic restoration of these
habitats will improve the breeding and migratory
habitat base for these species and allow the
recovery of their populations. This will also help
reverse the trend of wetland loss in the state. It is
an especially important climate change adaptation
strategy to protect the Upper Midwest region’s
breeding habitats for waterfowl and upland prairie
species. This is because climate change models for
the prairie pothole region suggest that favorable
wetland conditions will shift eastward, away from
the Dakotas and especially favoring southwestern
Minnesota. This makes it even more essential to
restore lakesheds of shallow lakes (small wetlands
and upland grasslands) and protect shallow lakes
in southwestern Minnesota, if we want to assure

healthy waterfowl populations in the entire Upper
Midwest.

Relationship to existing programs, laws, or
regulations: Several wetland restoration programs
exist in the state, but most (e.g, RIM) are
woefully underfunded, and other opportunities
exist to partner with federal wetland restoration
programs (e.g., WRP). Further, other ways exist to
strategically restore wetlands and associated uplands,
such as funding Ducks Unlimited conservation

Team Recommendations - Habitat Team

easements that can pay landowners to restore
drained basins and upland buffers around them.
Other state and federal private land conservation
programs exist as well, including the U.S. Fish and
Wildlife Service's Partners for Wildlife program.

Time frame: Given the magnitude of the wetland
and prairie loss in Minnesota, this will need to be an
ongoing program that is funded annually or at least
biennially. Results will be documented via long-term
monitoring and evaluation of both acres restored

and wildlife response.

Geographical coverage: This program should
have a special emphasis on the prairie and forest-
prairie transition zones in Minnesota, and
strategically target those areas near remaining
patches of wetlands and prairie. However, there are
a wide variety of land areas and wetland-associated
watersheds that deserve attention for restoration as
well (See Figure H15). In the forested area of the
state, emphasis should be placed on those shallow

lakes with a history of wild rice production.

Barriers: Restoration efforts will improve both the
availability and quality of Minnesota’s environment,
but the degraded nature of the habitat is not always
noticeable. Education of the public is an important
component in illustrating why restoration efforts
are essential, especially to restore the ecological
processes that make forests productive or wetlands
functional. In addition, many drained wetland
basins and converted prairie sites are under private
ownership, especially when land values are high and
in demand for agricultural production. Therefore, a
challenge will be to secure the rights to land needed
for wetland restoration, especially larger watersheds
that are owned by multiple landowners. A working
lands approach to the restoration of these sites is
needed, one that can allow landowners to use the
restored sites for economic benefit, but also be useful

for wildlife.
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Habitat Recommendation 6: Protect
and Restore Critical In-Water

Habitat of Lakes and Streams

Description of the recommended action: Accelerate
and expand the relatively small current efforts to
restore critical habitat for aquatic communities in
near-shore areas of lakes, in-stream areas of rivers
and streams, and deep-water lakes with exceptional

water quality.

6A. Restore habitat structure within lakes

We recommend developing a program to restore
the natural features of lakeshore habitats (area
comprising the shoreland, shoreline, and near-shore).
The program would add woody habitat where it has
been removed, and restore emergent and floating
vegetation where it has be lost. The program
would also work with lake-home owners and lake

associations to achieve restoration goals‘

Minnesota’s lakes are one of its most valuable
Lakes

opportunities, and are also home to numerous fish,

resources. provide various recreational
wildlife, and plant species. Many of these species,
including SGCN, are highly dependent on naturally
vegetated shorelines as habitat for feeding, resting,
and mating and as nursery areas for juvenile life
stages. For example, loons avoid clear beaches and
instead nest in sheltered areas with shallow water
where nests are protected from wind and wave
action. Mink frogs and green frogs are shoreline-
dependent species that prefer quiet bays and
protected areas with a high abundance of aquatic
plants. Fish such as the least darter, longear sunfish,
pugnose shiner, northern pike, muskellunge, crappie,
and largemouth bass are strongly associated with

large, near-shore stands of aquatic plants.

Increasing development pressure along lakeshores
has negative impacts on these species and water
quality — and Minnesota’s lakeshores are being
developed at a rapid rate. The shallow areas in large
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lakes are crucial to the of fish, wildlife, and water
quality. An estimated 20% to 28% of the near-
shore emergent and floating-leaf coverage has been
lost due to development in bass and walleye lakes.
On average, there is a 66% reduction in aquatic
vegetation coverage with shoreland development.
These declines in aquatic vegetation coincide with
lower fish production and reduced water quality
in lakes. Woody habitat losses are also occurring
in Minnesota lakes but have not been quantified.
Many fish depend on aquatic vegetation, woody
habitat, and shorelines to provide spawning habitat,
cover, and refuge from predators. Downed trees
provide important in-lake structure, habitat, food,
and shelter for fishes, frogs, turtles, water birds, and
mammals. This woody habitat is also important for
aquatic invertebrates such as snails and bryozoans.
Turtles need to bask on deadfalls or floating logs.
Near-shore downed trees also blunt waves and ice
action that scour the lake bed. Because tree growth
is often slow and their density has been reduced due
to past shoreline alterations, this important habitat
element in Minnesota lakes may not be replenished
without substantial efforts.

Docking on lakes has been regulated by the state
because lake-home owners put their docks in public
waters. Lake-home owners are allowed reasonable
access to water because they own the shoreland, and
this includes reasonable docking to allow access to
navigable depths. Some citizens are concerned that
the placement of large docks usurps the public use
of water areas near the shore. Conflicts occur when
people try to privatize this public space, for example,
when lake-home owners try to prevent anglers
from fishing near their dock. In addition, there are
concerns about increased shoreline habitat loss due
to large docks, which are becoming more common.

6B. Protect and restore in-stream habitats

A priority for rivers, particularly the Mississippi
River, is to reduce the negative effects of recreational
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boat traffic, especially from medium to large
cruisers, on sensitive shoreline habitats. Streambank
erosion from recreational boat wakes adds large
sediment loads, which increases water turbidity
and disrupts the growth of beneficial aquatic plants
and reproduction of native mussels and some fish.
Other habitat impacts include breakage of aquatic
plants, impingement and various disturbances of
fish and wildlife, and dislodging of woody debris
that normally provide important cover and food
production for fish and habitat structure for turtles
and birds. Systemic solution include enforcing no
wake zones or no wake periods in sensitive habitats,
which requires revision of local, state or federal
surface water use regulations; and design of more
river-friendly boats, which requires engineering
research and development. Past education efforts
and voluntary no wake zones have not worked.

A related problem are the negative habitat effects
of increasing demand for structures, including

docks,

ramps, mooring facilities, marinas, retaining walls,

wharves,  breakwaters, boat-launching
boathouses, boat storage structures, and other
facilities. The numbers, diversity, and size of private
structures in public waters far exceed those that
were present when DNR rules on structures were
first written. The spread of built structures has
enlarged the coverage of water surface area in neat-
shore habitats, degrading in-stream habitat for fish
and wildlife. Habitat degradation often extends to
the shoreline due to removal of native vegetation
along riverbanks surrounding these structures. The
spread of structures has also negatively affected the
viewshed through visual and physical overcrowding
and sprawl. DNR rules clearly need to be revised
to address negative habitat, socioeconomic, and
cultural impacts of structures in order to maintain
the quality of public waters that Minnesotans expect
and future generations deserve.

A priority for former prairie zones of Minnesota is to

reverse the negative effects of stream channelization
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on in-stream habitats for fish and other aquatic

organisms. Channelization has changed the
hydrology of streams, which has then made them
wider and more deeply incised. In many locations,
negative effects of stream channelization have been
exacerbated by removal of riparian vegetation and
wetlands, and altered upland land use. Several
approaches can be implemented to protect and
restore in-stream habitats. Riparian vegetation can
be restored to stabilize stream banks (several state
and federal programs, such as RIM, CRP, CREP
and CSP, can provide financial assistance). Two-
stage channels can be constructed where streams
have been channelized (Figure H32) to provide a
flood plain to dissipate stream energy and allow
the channel to remeander, which will provide more
diverse habitat for aquatic organisms. Restorating
wetlands and altering upland vegetation (state and
federal programs provide financial assistance) will
hold water on the landscape or allow for increased
infiltration, both of which can help mitigate the

altered hydrology of streams.

Minnesota has hundreds of low-head dams and
culverts that restrict movement of aquatic organisms.
Inappropriately sized culverts also may contribute to
localized flooding. Removal of dams and installing
culverts with increased capacity would improve
connectivity of aquatic systems. An alternative

approach to removal of low-head dams is to

Figure 5
Existing geometry shown in dashed lines and proposed two-stage channel dimensions based
on the regional curve shown in solid lines.
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Figure H32. Cross-section of two-stage channel (solid
line) constructed within a channelized stream (dashed
line) Credit: Powell et al. (2007)
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provide for fish passage through the dam (e.g., recent
construction providing passage for lake sturgeon
in the Wild Rice River). Opportunities to remove
higher dams or alter them to provide fish passage
should also be explored.

6C. Protect deep-water lakes with exceptional

water quality

Clear

zones provide critical habitat for native cold-water

lakes with large, oxygen-rich deep-water

fish such as cisco, lake whitefish, and lake trout in
Minnesota. In the summer, lakes stratify into three
layers, including an uppermost epilimnion which is
warmest and oxygen poor; a middle thermocline;
and the lowest hypolimnion, which is coldest and
oxygen rich. During warm summers, cold-water fish
find refuge in the cold hypolimnion if it has suflicient
oxygen. Only lakes with the most exceptional water
quality maintain enough oxygen in the hypolimnion
for cold-water fish to thrive. Climate warming and
poor land use in Minnesota pose imminent threats
to oxygen levels in these deep water zones. First,
increased duration of stratification from climate
warming decreases their oxygen content late in the
summer. Second, oxygen concentrations are reduced
by poor land use when decaying organic matter from
algae and plants, stimulated by high nutrient loading,
consumes oxygen in deep water. Both of these
threats have the potential to severely limit habitat
for cold-water fish in Minnesota.

Deep lakes with exceptional water quality will
represent important sanctuaries for cold-water
fish as the climate warms in Minnesota. However,
future deterioration of water quality would greatly
jeopardize the ability of these lakes to provide
that refuge. These potential refuge lakes are being
identified by the DNR Fisheries Research Unit
and the University of Minnesota (UM). Many of
these lakes are the “crown jewels” of Minnesota and
deserve special status in addition to their value as
refuges from climate change. Examples include Ten
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Mile Lake in Cass County, Big Trout Lake in Crow
Wing County, Big Sand Lake in Hubbard County,
and Trout and Wabana Lakes in Itasca County.
Also, these types of lakes are not completely limited
to forested ecoregions. Big Watab Lake, located
in agricultural Stearns County, and Square Lake,
located within the Twin Cities metropolitan area,
also represent lakes with excellent oxygen resources
in the hypolimnion.

Once identified, lake watershed protection efforts
should be initiated with a special commitment.
These protection efforts could include land purchase,
easement protection, and BMP implementation.
Many are already “high-profile” lakes with active
and dedicated lake associations and local users.
Implementation of high-intensity watershed and
shoreland protection efforts would largely be
welcomed. Protection of these lakes may actually
be cost effective (high value for modest investment).
Many are characterized by small, forested watersheds
and protection efforts can be targeted at relatively
few parcels with great cost efficiency.

Description of the impact on natural resources:
The three parts of this recommendation will address
deficiencies in protection and restoration of in-
lake and in-stream habitat in Minnesota. These
habitats are critical for productive fish, wildlife,
native vegetation, and water quality. Implementing
all parts of this recommendation will reduce or
reverse negative trends in aquatic habitat loss
and degradation, which were highlighted in the
preliminary plan. Protection and restoration of in-
lake and in-stream habitats will ensure resilience of
Minnesota’s valued aquatic communities as climate

change unfolds.

Relationship to existing programs, laws, or
regulations: Legislation passed in 2008 directed
the DNR to revise its entire rule covering the
occupation of public waters by structures (Rules

6115.0210); revisions will be relevant to our
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recommendations above regarding habitat structure
within lakes and in-stream habitat., The DNR
regulates docks in public waters for public safety
and resource protection purposes, and docks must
meet these standards as stated in Minnesota Rules
Chapter 6115.0210. Several existing programs to
improve in-water habitats are currently implemented
only as small or pilot programs in the state. They
include the DNR Shallow Lakes Program, DNR
Shoreland Habitat DNR Fisheries
watershed coordination projects, and RIM and

federal programs, such as CRP, CSP, and CREP.

Program,

Time frame: Ongoing program work that is funded
annually

Geographical coverage: Statewide

Barriers: Broadening the scale of current small
efforts for restoration of in-water habitat will require
support from a better informed public. Implementing
appropriate restoration measures requires extensive
education of and technical support for private
shoreland owners. Public support and courageous
public officials are needed to support revision of
statewide shoreland development standards in ways
that will also benefit in-lake habitat beyond the
immediate area. A number of drainage laws may also
inhibit implementing two-stage channels in areas
with stream channelization.

I11. Sustainable Practice

Habitat Recommendation 7:
Keep Water on the Landscape

Description of the recommended action:
Retaining water on the landscape over broader
areas and for a longer period of time is critical
for improving water quality, reducing flooding,

maintaining habitat for wildlife and game species,
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and enhancing biological diversity. The intent of this
recommendation is to have water move more slowly
across and through the landscape to return to more
natural conditions. This need is acute in agricultural
and urban landscapes of Minnesota. We suggest
three strategies that complement other landscape-
focused recommendations in this plan:

a. Perennial vegetation - Enhance and expand
perennial vegetation (grasses, shrubs, and trees,
preferably native vegetation) in order to filter
pollutants and sediment, protect aquatic habitats,
and provide more terrestrial habitat. This is needed
in agricultural zones of the state, as well as in urban
and residential areas and transportation corridors
(see also recommendations for land-use practices,

energy production, and transportation).

b. Stormwater controls — Assist local government
units to maximize stormwater infiltration by identifying
land areas where stormwater infiltration can be best
achieved (soils with high rates of transmissivity and
available capacity to absorb). Upon identification,
consider preserving these areas for future use for
local/regional infiltration. Rainwater management
controls in the built environment should give
preference to designs that increase infiltration by
using natural surface drainage, vegetated filter strips,
bioretention areas, rainwater gardens, enhanced
swales, and natural depressions instead of total
reliance on the standard pipe and stormwater
pond approach. Policy, as well as state and local
regulations, should include the key principle of
getting back to infiltrating most of the rainwater
instead of treating this water as a waste product
and creating pollution and flooding problems
downstream or downhill (see also recommendations
for land-use practices and transportation). Rainwater
management controls should be designed to manage
peak flows as well as increased duration of high-
water events; the latter will grow in importance
given that many climate change studies suggest more
intense rainstorm bursts.
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c. Riparian buffers — Buffers made up of natural
vegetation along shorelines of rivers, lakes, and
sinkholes protect water quality by trapping and
filtering pollutants and impeding runoff. Buffers
stabilize banks, screen shoreland development,
reduce erosion, control sedimentation, and provide
important habitat for shoreline species. Projections
for ongoing climate change in Minnesota include
increased frequency of intensive storms, which
means increased runoff loaded with solids, nutrients,
or other pollutants. Reducing such harms from
climate change requires having adequate shoreline
buffers. Shoreland development policies, especially in
agricultural and urban zones, should protect existing
buffers and require restoration of buffers. Potential
approaches could be to:

* Maintain and restore important landscape
small,

features such as geographically
distributed headwater

areas, and flood plains to mitigate water

wetlands, riparian
quality, hydrological, and ecological impacts
of drainage simultaneously, serving multiple
beneficial functions by providing distributed
water storage and flood protection, wildlife/
aquatic habitat, uptake, and breakdown and
removal of nonpoint-source contaminants in

surface waters.

What are sinkholes?

Sinkholes occur in all existing bedrock
units in southeastern Minnesota, but
generally occur on flat hilltops adjacent
to or between stream valleys. Sinkholes
are a direct conduit for surface runoff to
streams. There are approximately 8,340
mapped sinkholes in the karst terrain of
southeastern Minnesota. Pollutants in
the water running into a sinkhole will
ultimately end up in a stream and affect

water quality.
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* Explore how distributed buffers combined
with ecologically based drainage designs
might be more socially efficient in the long
run by reducing maintenance costs, and some
kinds of disaster and environmental spending,
maintaining economically valuable ecological
services, and sustaining biodiversity.

* Strongly encourage the establishment and
protection of vegetated riparian areas of at
least 330 feet in width because recent research
suggests this would greatly reduce sediment
and nutrient loading.

* Discourage new surface drainage or new
subsurface tiling in the shoreland, and require
outlets of subsurface tile to discharge to grassy
swales or to areas with natural vegetation.

Southeastern Minnesota has a unique need for
vegetation buffers around sinkholes. Presently,
row crops represent 83% of land use in the region’s
sinkhole basins. A recent study indicated that 100-
foot-wide buffers would reduce sediment, nitrogen,
and phosphorus pollution by 80% in the runoff
to sinkholes. The study concluded that 50-foot-
wide buffers may be most cost effective in terms of
percent reduction of runoff, total nitrogen, and total
phosphorus in relation to the cost to CRP. Buffers
of 50 feet wide around all sinkholes would retire
approximately 1,077 acres of land from production
and cost approximately $260,000 per year, based on
CRP payments, while requiring less than 14% of the
budget of the program for groundwater protection

in southeastern Minnesota.

Description of the impact on natural resources:
Retaining water on the land will reduce overland
runoff, erosion, and deposition of some nutrients
directly to water bodies. Slower movement of
water over the land will allow more water to move
into the ground to replenish groundwater, improve
water quality, maintain aquatic habitat, and reduce
flooding. Various climate change studies suggest
that Minnesota will experience increased extremes

between wet and dry periods, changing stream-flow
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patterns, and increased storm frequency causing
greater runoff. Although future research is needed to
understand how climate change will alter different
regions of the state, it is clear that we need to slow
movement of water over the landscape to ensure
resilience of Minnesota’s valued aquatic communities
as climate change unfolds.

It is necessary and important to require that
alterations to vegetation be controlled by local
governments, since the mismanagement of
vegetation and soil has and will adversely impact the
natural resources of shoreland areas. Examples of
adverse impacts are: (1) erosion and sedimentation
(from both upland and stream bank) to surface
waters, which impairs or destroys fish and wildlife
habitat; (2) soil sedimentation; (3) the intentional
filling of areas that previously held and filtered
surface-water runoff before drainage or discharge
to a water body; and (4) the clearing of shoreland
vegetation that once provided natural screening of
shoreland development and maintained the scenic
vistas of many streams and lakes. Most importantly,
the conversion of shorelines has adverse impacts on

water quality that violate standards of the Clean
Water Act.

Relationship to existing programs, laws, or
regulations: This recommendation can be
accomplished by water management changes and
policies that protect and conserve land areas that are
most critical to protecting aquatic habitat. A number
of state and federal programs, including RIM, CRP,
CREDP, and the Forest Stewardship Program focus
on water quality primarily by promoting vegetation
to retain water and filter sediment, nutrients, and
chemicals. Several policies act as disincentives to
improve water quality or aquatic habitat, such as
drainage laws, commodity support in the Farm
Bill, conversion of land to suburbanization with
an increase in impervious surfaces, and continued
development along streams, rivers, and lakes.
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Time frame: Begin new initiatives as soon as
possible, but continue ongoing efforts to enhance
water quality.

Geographical coverage: Statewide with an initial
focus on areas with highest conservation need

Barriers: The main barrier to establishing and
maintaining perennial vegetation on the landscape
and in riparian buffers is federal farm policy,
especially the existing subsidies for commodity crops.
There is a need to consider new approaches such as
multifunctional agriculture. Regarding stormwater
controls, urban planners and policies have embraced
reducing impervious surfaces and retaining water on
the landscape; continued encouragement is needed,
including funding for separation of stormwater
and domestic sewage and improved strategies for
retention ponds and infiltration.

Habitat Recommendation 8: Review

and Analyze Drainage Policy

7

Description of the recommendation action: The
LCCMR should invest in a comprehensive review
and analysis of existing Minnesota statutes relating
to drainage, including Chapter 103E on drainage,
and make recommendations to the legislature that
remove barriers and better facilitate the restoration
of critical wetlands in order to improve water quality
and aquatic habitats.

Description of the impact on natural resources:
Minnesota has a complex array of statutes and
regulations pertaining to drainage dating back to
1887. Most of these statutes and regulations were
designed to facilitate drainage for agricultural
production and to equitably distribute the costs
of drainage projects to those who benefit from an
agricultural production point of view.

Drainage has transformed nutrient and hydrologic

dynamics, structure, function, quantity and

configuration of stream and wetland ecosystems.
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The most significant aquatic ecosystem impact of
drainage historically has been the direct loss and
alteration of wetland and riparian habitats. Given
the fact that over 90% of the wetlands in Minnesota’s
prairie region have been have been converted to
primarily agricultural production,, it is widely
accepted that restoring drained wetlands and other
aquatic habitats is necessary to improve Minnesota’s
water quality, maintain biodiversity, and provide
abundant recreational opportunities to hunt and
view wildlife, fish, and recreate in clean water. Many
statutes and regulations today are still designed to
increase drainage, not decrease it, so accomplishing
a better outcome for natural resources under the
current regulatory framework can be difficult.

Relationship to existing programs, laws, or
regulations: Analyze Minnesota Statutes Chapter
103E on drainage. An information brief on Minnesota
drainage law, published in January 1999 by Minnesota
House of Representatives House Research, briefly
describes drainage issues and viewpoints, and is a good
starting point for addressing this recommendation.

I'V. Knowledge Infrastructure

Habitat Recommendation 9: Overall
Research on Land and Aquatic Habitats

Description of the recommended action:
The SCPP has developed and implemented a
mechanism to integrate a portfolio of spatial data
layers summarizing important natural resources
and environmental threats in Minnesota. These
data layers quantify the loss of native biodiversity,
distribution of important outdoor resources (e.g.,
fish and wildlife populations), impairments to
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aquatic resources, degradation of critical ecological
processes (e.g., nutrient cycling, predator-prey
interactions), and the locations of biologically
significant and large, intact natural ecosystems
(Biological Significance Maps in series Figures H2
through H16). Data produced in this analysis will
be made available through the LCCMR-funded
DataPortal Initiative, and potentially through other

data distribution sites such as the Land Management
Information Center and the DNR Data Deli.

Moreover, the linkages between land and aquatic

resources is critical because nonpoint-source
pollution and shoreline disturbances of aquatic
systems are a massive threat to the quality of
Minnesota water resources. The spatial data layers
were also examined in relation to where housing
development was most likely to occur in the future,
locations of road networks, current and future
agricultural-bioenergy activity, and land ownership
(Stressor Maps in series Figures H2 through H16).
The SCPP is best viewed as an approximation of
where future conservation or preservation could be
directed to protect, restore, and reconnect important

natural resources of the state.

Research is essential to provide a more credible
understanding of the future risk of extinction of
Minnesota’s native biological diversity, continuing
availability of quality outdoor recreation, and
confidence in the ability to adequately protect the
aquatic resources in the face of risks such as climate
change, invasive species, and expanding human
population. The incorporation of information on
important historical and cultural resources of the
state should also be researched and incorporated
into decision making on conservation, protection, or
restoration efforts.

The state of Minnesota and LCCMR need to
continue to appropriate a proportion of their
budgets to improving understanding of fish and
wildlife populations, native biological diversity, and
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water quality, and mitigating the stressors that affect
them. Priority foci for research include:

analyses need to be

threatened and

viability

* Population

completed for the most
endangered species in Minnesota to identify
the acreage and distribution of land and aquatic
resources necessary to insure their perpetuation.
Specific attention should be given to better
understanding species that are habitat specialists
and/or thought to require certain sizes or

configurations of habitats.

of hunted,
trapped, and fished species need to be identified

Sustainable population levels
to maintain adequate resources for current and

future generations.

Landscape analyses coupled with appropriate
modeling efforts are needed to identify what
critical land and wetland resources need to be
maintained or restored to adequately protect
water quality and aquatic biota.

* Land and aquatic habitats most affected by
ditches and channelization should be identified
to make it possible to evaluate the potential for
restoration and inform review and revision of

policies to reduce negative impacts.

Research on the best and most cost-effective
management approaches to the conservation,
preservation, and restoration of important land
and aquatic resources need to be prioritized
on an ecoregional basis. One example is pilot
demonstrations of strategies to repair some of
the harmful effects of stream channelization,
such as constructing two-stage channels and
planting suitable vegetation in riparian buffers
(See figure H32).

Research on the trade-offs in the use of land and

water for agriculture, energy, forestry, housing,
industry, and transportation need to be studied
critically and equally with their societal benefits
of carbon sequestration, protection of biological
diversity, and outdoor recreation. For instance,
how intensively can “working lands” be utilized

for human purposes before there is a significant

Team Recommendations - Habitat Team

loss of benefits to wildlife, water quality, and/or
recreational opportunities?

Description of the impact on natural resources:
The citizens of Minnesota have always prided
themselves on the outstanding natural features
of the state, its wealth of biological diversity, the
opportunities for quality outdoor recreation, and
the quality and quantity of its aquatic resources.
As the climate warms and the state population
increases, the quality and quantity of these
resources will continue to decline. There are many
policies, management, and volunteer actions that
are possible to maintain these resources, but the
correct or optimal actions are not well known,
especially with ever-present limited budgets.
Research is a primary vehicle to determine the best
course of action that provides the proverbial “biggest
bang for the buck” in which optimal benefits may be
gained to protect and conserve these resources, but
also fulfill our growing demands for food, energy,
housing, industry, and roads. Without research,
actions are driven by guesswork and emotions, which
is suboptimal and not cost effective.

Relationship to existing programs, laws, or
LCCMR has

invest in selected research programs and other

regulations: 'The continued to

state programs within state agencies (e.g., DNR,
MPCA, and DOA) have selected in-house and
external research programs. In addition, Minnesota
state parks and scientific and natural areas provide
excellent areas and opportunities for research in
areas with minimal external disturbance. However,
the research budgets are limited within most state
programs. Some research monies can be expected
to continue from federal sources, but many of these
research programs are limited to activity that may
not be relevant to state-oriented problems. Some
proportion of all state budgets that are relevant to
conservation and preservation of land and aquatic
resources as well as the implications of development
of our food resources, energy, urban and industrial
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development, and transportation systems needs to
be implemented.

Time frame: There is an immediate need for
research on the recommendations suggested above
and for on-going activity for implementation of the

SCPP.
Geographic location: Statewide

Barriers: Because research is often unnoticed and
completed early in the process of conservation, the
public does not realize that research is essential.
Research over the long term provides cost-
effective and efficient answers to prioritization and
optimal allocation of resources to the problems of
conservation, preservation, and restoration of the

land and aquatic resources.

Habitat Recommendation 10: Research
on Near-Shore Habitat Vulnerability

Description of the recommended action: There
is a need to increase our understanding of near-
shore habitat vulnerability. This would be best
accomplished by the inclusion of research on the
social science context of the full range of human
behaviors that result in degradation and loss of near-
shore habitat. and pilot policies or programs that
result in preservation or restoration in near-shore
fish and wildlife habitat, Research can also address
historic and cultural resources associated with near-
shore habitat.

Recommendation Details:

* Map aquatic species richness similar to the
mapping of terrestrial species completed by
the DNR in its GAP program analysis (an
assessment of the status of native wildlife based
on natural land cover types).

* Refine critical aquatic area mapping initiated by
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this plan by identifying sensitive lakeshore areas
across the state.

Investigate economic benefits of preserving
undeveloped shoreline and trails around lakes,
and requiring public dedication of riparian areas
for parks and public open spaces.

* Conduct research on the barriers and benefits
of good near-shore stewardship by lake-home
owners.

Initiate a pilot a program to be administered by
the state in several areas or on several lakes that
attempts to change behavior or limit choices
on near-shore habitat alteration by riparian

property owners.

Description of the impact on natural resources:
Shoreland developments are changing Minnesota’s
lake ecosystems. Development pressure is increasing
with more dwellings and docks per lake each year
in Minnesota leading to a cumulative effect on
fish, wildlife habitat, and water quality. Shoreline
habitat uses include removal of downed trees,
aquatic vegetation, and riparian wetlands. Shoreline
alterations include adding riprap, constructing walls
and planting sod to the water’s edge, and covering
public water areas with increasing large in-water
structures (e.g., docks, boat lifts). An estimated 20%
to 28% of the near-shore emergent and floating-
leaf coverage has been lost due to development
in bass and walleye lakes. On average there is a
66% reduction in aquatic vegetation coverage with
shoreland development. These declines in aquatic
vegetation coincide with lower fish production and
reduced water quality in lakes. Woody habitat losses
are also occurring in Minnesota lakes but have
not been quantified. Many fish depend on aquatic
vegetation, woody habitat, and shorelines to provide
spawning habitat, cover, and refuge from predators.

Relationship to existing programs, laws, or
regulations: Pertinant state rules include those
on aquatic plant management (M.R. 6280) and
structures in public waters and filling into public
waters (M.R. 6115).
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Time frame: 2 to 20 years, depending on task
Geographical coverage: Statewide

Barriers: Even though much alteration of the
near-shore environment is regulated by the state,
noncompliance is suspected to be high due to
riparian property owner’s perception and expansion
of riparian rights. There is lack of political will at
the state level due to fears of offending well-meaning

lakeshore property owners.

Habitat Recommendation 11:
Improve Understanding of
Ground Water Resources

Description of the recommended action: Ground
water is an indispensable natural resource for human
activities and human health. Partly because it is a
hidden resource, Minnesota has not yet adequately
answered critical questions about ground water. We
need to understand how much ground water we
have, where we can find it, its quality, how it moves,
where it is recharged, where it discharges, and how
much we can safely tap, both seasonally and long
term.

The state needs to make a major, sustained
investment in the collection and assessment of
information about ground water and its connection
to surface waters, We need to fill information
gaps at the site-specific scale and the scale of
entire hydrologic systems, including aquifers and
watersheds. Given the relatively complex hydrology
in our state, Minnesota may be decades away
from acquiring sufficient information to inform
site-specific decisions about ground water usage
throughout the state. Filling critical information gaps
at both scales is absolutely essential for achieving
sustainable management of ground water that meets
the needs of humans and the habitats that depend
on this resource.

Team Recommendations - Habitat Team

The overall goal of this recommendation is to
develop a large-scale, hydrologic-system framework
for understanding how today’s decisions may affect
tomorrow’s needs. This systems approach will offer
insights into the more strategic questions that are
beyond the reach of the current site-by-site focus
of decision making for ground water use. A systems
approach will make it possible to answer questions
about: (1) how much water can be committed to
human uses in a region without adversely affecting
ecosystems; (2) how much growth a specific region
can sustain based upon its water budget; and (3)
how land use changes and climate change may shift
the whole equation. Specific recommendations to
reach this goal are as follows:

* Complete statewide coverage of county geologic
atlases or, as appropriate, regional hydro-
geologic assessments.

* Build on the information developed in atlases
and assessments to understand the amounts of
water that can be appropriated on a long-term
sustainable basis consistent with ecosystem
needs to sustain stream flows, lake levels, and
wetland water regimes.

* Upgrade the state’s observation-well monitoring
network to meet needs of the 21st century by
vastly expanding its density, instituting a real-
time monitoring component at critical locations
and periodic mass water-level measurements,
and routinely assessing the implications of the
information for ecosystems and communities.

Complete the next phase of water sustainability
research to understand at a county and
watershed scale the amount of water that might
be safely withdrawn from the system.

Investigate the requirements for seasonally
variable flows of streams needed to meet the
needs of aquatic communities, and assess the
significance of the contributions from ground
water.

Study the effects of drainage and other land-

use practices on rates of recharge and discharge
to streams and wetlands and means to quantify
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these impacts, and assess the effects of climate
change on rates of recharge, discharge, and water
demand.

* Construct and implement a comprehensive

and GIS-based framework

hydrologic system in order to answer strategic

of Minnesota’s

questions about current and future water
demand and availability annually and seasonally
at the watershed, county, and subcounty levels,
and to assess current effects and future risk of
degraded waters on ground water supplies.

Use the hydrological system framework to limit
state funding for infrastructure and business
development to areas shown to have sufficient
water resources to meet long-term demands.

Description of the impact on natural resources:
By making these investments in ground water,
decision makers and all Minnesotans will understand
the ground water foundation of ecosystems and
how that foundation must be managed to ensure
sustainable usage of ground water under future
growth and development. Regulatory decisions
routinely made by state and local governments
require site-specific information about local aquifer
boundaries, properties, and recharge and discharge
characteristics. The better the available data, the
better regulators can estimate the effects of potential
withdrawals on aquifers and the surface-water

systems they support.

Relationship to existing programs, laws, or
regulations: The ground water investment initiative
would build on and integrate a number of existing
programs and projects, including several supported
by the LCCMR. The Minnesota Legislature has
established the legal and institutional framework for
managing water supplies to meet today’s needs while
ensuring that future generations can meet their own
needs. The DNR and Metropolitan Council regulate
the appropriation of water and operate a number of
supporting programs to ensure that water supplies
meet economic, social, and ecological purposes.
Statutes 103G.265 DNR

Minnesota assigns
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the task of managing water resources to ‘ensure
an adequate supply to meet long-range seasonal
requirements for domestic, agricultural, fish and
wildlife, recreational, power, navigation, and quality
control purposes”  The Minnesota Geological
Survey and the U.S. Geological Service provide
the DNR and other state agencies with technical
assistance and monitor the state’s water resources.

The Minnesota
checks the state’s ground waters for pesticides and

Department of Agriculture
nutrients, and regulates these chemicals. MPCA
monitors water quality and regulates point sources
of contamination. The Minnesota Department of
Health monitors the state’s drinking water systems,
Finally, EQB

coordinates management and policy development

much of which tap ground water.
activities among state agencies.

Time frame: The ground water investment initiative
should begin with the next cycle of LCCMR
funding and immediately tap dedicated sales tax
funds if Minnesotans adopt the constitutional
amendment. Work has begun on the hydrologic
framework with assistance from LCCMR projects,
but will need augmentation as information and
knowledge about the resource expands. This should
allow initial assessments of the sustainability of
new development proposals at a regional scale, with
more local scale assessments possible on a case-by-
case basis only until the ground water foundation is
better understood.

Geographical coverage: The area of coverage is
statewide, with new information collected on a
priority basis based upon the threat to the resource

and existence of past studies.

Barriers: The lack of money is a substantial barrier.
However, political, institutional, and cultural barriers
also may obstruct efforts to build the complementary
regional and site-specific frameworks for managing
water, development, and ecosystems on a sustainable
basis.
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Habitat Recommendation 12: Improve
Understanding of Watersheds to

Multiple Drivers of Change

Description of the recommended action: Effective
water quality protection and restoration will require
additional monitoring, research, and evaluation
of aquatic and land responses to land use, climate,
and other changes. While much is known within
various spatial and temporal scales, interactions
and responses across scales are not well understood.
Research is needed to build the capability and
capacity of resource managers to better understand
and evaluate the multitude of factors that affect
these resources across the state.

To accomplish this recommendation, investment
by the LCCMR and other entities is needed for
research across many watershed scales to better
our understanding of pollutants, pollution sources,
movement across the watershed (e.g., hydrology),
and physical, chemical, and biological responses.
There have been significant advances in monitoring
methods and technologies, plus increased funding
(e.g., through the Clean Water Legacy Act). The
use of biological monitoring has become better
integrated with water quality. The next step to
achieve a better understanding of watershed systems
and an assessment of their health is to gain a more
holistic and comprehensive understanding of how a
water body and its watershed function. This would
result in more effective protection, restoration,
and conservation efforts for both land and aquatic
habitats.

The University of Minnesota Water Resources
Center hosted an Impaired Waters Research
Symposium in February 2008 and will provide a list
of recommended research activities that could be
supported. A report from the symposium is planned

for completion in 2008. Additional monitoring

Team Recommendations - Habitat Team

needs include the development of selected sentinel
watersheds in the state where monitoring will be
completed throughout a watershed (e.g., from the
mouth up to small subwatersheds). A goal of the
sentinel watershed monitoring would be to provide
long-term  watershed system evaluations and
understanding. This would allow the demonstration
of the interconnectedness of a watershed and how
aquatic life and human recreational uses can be
protected as required by the federal Clean Water

Act.

The addition of a formal physical watershed
evaluation monitoring effort is also needed to assess
habitat and underlying geomorphic conditions as a
component of Clean Water Legacy monitoring and
assessment activities, Greater use of geographic
information system data layers and analysis tools is
essential as the data layers become more detailed and
analytical techniques are improved.  Support for
improvements to the DNR Watershed Assessment
Tool should be provided to enable the identification
of priority habitat investment areas. Use of tools
such as the USEPA Watershed Assessment of
River Stability and Sediment Supply (WARSSS)
procedures should be supported for developing and
completing physical channel, bank, and watershed

condition monitoring and evaluation.

The state lacks the basic information needed to
understand how multiple drivers of change are
affecting and will continue to affect Minnesota’s
watersheds. The state should conduct a rapid
assessment to gather baseline information on the
physical, biological, and chemical conditions of
streams important to understanding these effects.

Attention is also needed in the evaluation of the
potential impacts of climate change on land and
aquatic habitats in Minnesota., State-level studies
are needed to improve projections of how climate
change will alter habitats, the distributions of
species, and the stressors that affect both. They are
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also needed to inform strategies that will support
adaptation of biodiversity to a changed climate (see

Appendix IV).

Description of the impact on natural resources:
Climate change in combination with the current
and future stressors on these resources (e.g., land
use change) has the potential to have massive effects
on the quantity and quality of land and aquatic
resources. Many of these resources have already
been seriously impaired from their presettlement

The

protection, and restoration activities would be greatly

conditions. effectiveness of conservation,
enhanced with a more thorough understanding
of the factors and processes that affect land and
aquatic resources at the watershed scale. Research
studies need to be designed to evaluate and predict
these effects, and programs need to be established to

manage and adapt to these changes.

Relationship to existing programs, laws, or
regulations: This recommendation is closely related

Final Plan — Phase 11

to several state natural resource programs and would
complement or enhance many of these programs.
The recommendation focuses on monitoring and
research needs for watersheds and would result in
an increased understanding of how these systems
function. For example, this action would benefit

programs and activities for several agencies such as:

* MPCA’s water quality program, including its
water assessment monitoring and impaired
waters activities

* programs in MDNRSs Divisions of Waters,
Fisheries, and Ecological Services

* BWSR’s Clean Water Legacy, water planning,
and BMP cost-share programs

* MDA’s Clean Water Legacy programs

this

recommendation should start as soon as possible.

Time frame: Implementation of
Incorporation of the recommendation would largely
involve adaptations or enhancements to current and
ongoing natural resources programs. Initial research
activities could be completed in five years, but a

vision for long-term strategy of support

Plant Community

Grassland
I Hardwood
I conifer / Hardwood

- Savanna

is essential. The results of the action
should be immediate if implemented
in a strategy of adaptive management.
An understanding of physical and
hydrological watershed processes will
provide improved resource conservation
and restoration strategies.

coverage: The
affect  the

Geographical

recommendation would
entire state of Minnesota at different
levels. Minnesota has a diverse array
of watershed ecosystems that vary over

the diverse geography of the state. This

Current +10°F, +13% Precipitation, +100% CO;
T S S Simulated future plant community distribution LCCMR Minnesota
'\ ¢ ww MR Ong of several scenarios created by bioclimatologist Ronald P. Neilson of Statewide
the U.S.D.A. Forest Service. From the Minnesotans for an Energy-Efficient Conservation Plan
Propared by: ME3 Economy (ME2) report "Playing with Fire - Climate Change in Minnesota”

adds to the complexity of how stressors

affect these watersheds. For instance,

Figure H33: This map projects what Minnesota vegetation cover might look like if average watershed responses in the agricultural

temperatures in the state rise 10 degrees Farenheit and precipitation increases 13% at
double historical CO2 levels. This is one of several scenarios created by bioclimatologist
Ronald P Neilson of the US.D.A. Forest Service. Credit: Terry Brown, University of

Minnesota

regions are very different in hydrology
and geomorphology than those in
the forested regions of the north.
Understanding how these watersheds
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function under different stress scenarios will be a
key to improving our conservation and management
of Minnesota’s resources.

Barriers: Watersheds are increasingly complex
as the size of the systems and their variability in
topography increases. Fortunately, the advancements
in computer technology such as geographic
information systems and modeling have allowed
scientists and resource managers to obtain a stronger
grasp on this complexity. Unfortunately, there is a
lag time between scientific advancements and actual
applications in management. This recommendation
can aid in closing this knowledge and application
gap, but should be cognizant of the continued
reinforcement and interaction between science and

management‘

Habitat Recommendation 13: Habitat
and Landscape Conservation Education

and Training Programs for All Citizens

Description of the recommended action: We
recommend dedicating a proportion of LCCMR’s
budget on education directed to improving the
public understanding of the need for better
conservation, protection, and restoration of
Minnesota’s habitats and landscapes. Expanded
education, information, and training efforts are
needed to bring focus to the complexity of land,
water, and land-water interactions in a landscape
context. These efforts must be directed to all citizens
from K-12 educational levels, higher education, and
the general public. A broad range of teaching and
information sharing materials have been developed.
Yet, the means of delivering the materials, the goals
for communicating them, and the way to measure

success need to be developed.

As people have migrated to the city over the past 50
years, awareness of natural resources has declined.

Team Recommendations - Habitat Team

To attain a more informed constituency, whether as
interested citizens or as professionals doing natural
resources work, investment by the LCCMR and
other entities is needed. Technical information and
transfer of that information is needed for people to
grow an awareness of natural resources, including
the need to appreciate monitoring, assessment, and
evaluating data.

Examples of approaches for communicating
this information include the development of a
“master watershed practitioner” patterned after
the Minnesota Master Naturalist Program (www.
minnesotamasternaturalist.org), NRRIs Water
on the Web and North Shore Streams web sites,
development of achievement and recognition
certificates similar to the River Friendly Farmer,
and the possibility of educational credits (CEU'’s)
or college credits for those interested in watershed
MPCA impaired waters staff has
researched programs in other states for possible

adaptation for Minnesota. The MN DNR has
developed a CD instructional program titled “Healthy

management.

Rivers; A Water Course’, river restoration training
that would provide components of a comprehensive
education and training effort, and a“Restore your shore

CD-ROM”

index.html that private shoreline owners can use to

www.dnr.state.mn.us/restoreyourshore/

better manage vegetation, especially native vegetation,
along their waterfront. A primary goal for any effort is
to provide an understanding of the many factors that
affect our land and water resources.

Description of the impact on natural resources: A
greater awareness and understanding of habitat and
landscape science principles (e.g., the importance of
watersheds) would help build a public citizen interest
and concern for Minnesota’s natural resources. The
increased awareness and understanding by resource
professionals would help focus the interdisciplinary
coordination and cooperation needed to more fully
protect, conserve, and restore these resources.
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Relationship to existing programs,
laws, or regulations: State investment
in educational materials should meet
the environmental education goals of
the state contained in 115A.073. In
particular, development of educational

the

objective of reaching environmental

materials can help meet
literacy for all Minnesotans stated

in GreenPrint, Minnesota’s state
plan for environmental education
(www.seek.state.mn.us/eemn.cfm).

Accomplishing this recommendation

the

and

coordination,
of

existing program activities. It should

would  require

cooperation, integration

id in th | nt of a better .

aid in the .deve opment of a bette Figure H34.
understanding of current programs,

laws, and regulations relative to

the complexities of natural resources (watershed)

For MN DNRs Gateway

Initiative in Minnesota state parks is an outstanding

systems. instance,

example of such activity. ~Many recommended
actions will be an extension of, replacement for, or
change in existing programs, laws, or regulations.
These relationships should be explicit.

Time frame: Development of a coordinated series
of information, education, and training efforts could
be completed in one to two years; however, the use
of the tools will be on-going. Positive results would

hopefully be evident quickly.
Geographical coverage: Statewide.

Barriers: The lack of knowledge on the connections
between land and water, especially the immediate
land-water interface such as our shorelines, are a
testimony to the degraded status of many of our
land and aquatic resources. Disruption of the soil
or degradation of a wetland, whether for agricultural
activity, housing development, road construction, or
a host of other activities, generally result in reduced

Wil

Final Plan — Phase 11

d rice bed in Lake Onamia. Photograph provided by Ducks Unlimited.

habitat quality of both land and aquatic areas. These
activities increase the flow of water, soil (erosion),
nutrients, and often contaminants to receiving
waters. The public does not understand the full
consequence of these activities and especially their
cumulative effects in the environment as water flows
within a watershed across the landscape. Education
is essential to improve this understanding among all
age groups and professions.
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MN County Population
Change 1990-2000
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Figure L1. Minnesota County Population Change 1990-2000. Credit: Terry Brown, NRRI.
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Recommendations

LAND USE PRACTICES

Introduction

How land is used to support human activities has
both direct and indirect effects on all natural resource
systems. The interacting components of land use are
complex and diverse, and can have economic as well
as environmental consequences. Interrelationships
between different uses, the patterns and density of
development, and agricultural and forestry practices
all combine to have major effects not only on land,
wildlife, water, and other natural resources; but also
on energy consumption and transportation which in
and of themselves have natural resource effects.

The Land Use Practices Team was charged with
examining the following questions:

1. What public and private land use choices are
needed to improve environmental quality, and to
anticipate and adapt to environmental change in
Minnesota?

2. What sustainable policy and investment

decisions should be made to support these
choices?

The team addressed three topics that reflect types
of land use in the State — development, agriculture,
and forestry. Each of these three topics is presented
separately in this report, however, they are clearly
interconnected. Developed, agricultural, and
forested lands are all intertwined on the State
landscape, and decisions about one often affect the
others. They also have some trends that affect these
topics particularly, and others, like climate change,

that affect natural resources across all land use types.

Key Natural Resource Issues and Trends

Key trends related to development include
population growth and urban expansion, resulting
changes in land cover including increased impervious
surface area, and increased vehicle miles traveled and
commute times. Key trends related to agricultural
practices include impaired waters, climate change,
and loss of agricultural lands. Key trends related
to forestry include changes in ownership and
management, leading to parcelization and of course,

climate change.

Relationship to the Drivers of Change

In one way or another, land use practices are
responsible for or related to all of the major drivers
of change of Minnesota’s natural resources. From
this relationship comes the title of land use practices
as the “driver behind the driver” Changing land
use patterns such as through development lead to
the loss of prime agricultural land and important,
high quality forests and prairies. This represents a
consumptive (i.e. nonsustainable) use of resources
and leads to habitat loss for animals and fish through
Habitat

loss is also sustained by degradation resulting from

habitat destruction and fragmentation.

forestry practices.

Development, forestry practices, and especially
agricultural practices are associated with hydrologic
modification and can lead to soil erosion and
consequent soils, nutrient, and contaminant loading
to surface waters. Development and agricultural
practices can also lead to depletion in groundwater

supplies.

Because all three types of land use practices disturb
native vegetation, they leave areas more prone to

invasive species. Finally, each of these land use
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Impervious Acres Change 1990-2000
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Figure L2. Impervious Acres Change 1990-2000. Credit: MPCA, Bruce Wilson and Mike Walerak
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Projected Impervious Acres Change 2020
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Figure L3. Projected Impervious Acres Change 2020. Credit: MPCA, Bruce Wilson and Mike Walerak
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practices affects and is affected by climate change —
development through related transportation vehicle
miles traveled and energy use, and agriculture
through fertilizer and energy wuse.  Specific
information about relationships to the drivers of
change is presented in each of the sections below

addressing development, agriculture and forestry.

Summary of Land Use Recommendations

The land wuse practices recommendations are
presented in three sections that reflect types of land
use practices in the State: development, agriculture,
and forestry. There are themes that recur across the
sections — namely, the need for timely and accurate
statewide natural resources data; the need to protect
priority agricultural and forested lands in land use
planning and development; and the need to support
sustainable management practices in all three areas.

In addition, overarching all three areas is the need for
continued leadership at the State level in establishing
priorities, goals, and guidelines for preservation.
Therefore, the first recommendation, to fund and
implement a State Land Use, Development, and
Investment Guide, is presented first before the
three practices sections. The Guide would provide
a way to define, quantify, and unify state goals and
investment objectives across social, economic and
environmental sectors, This State Conservation and
Preservation Plan is a critical first step in that effort,
and provides priorities and recommendations that
would be incorporated into the Guide. The State
Land Use, Development, and Investment Guide
recommendation was also endorsed by the Habitat
and Energy Teams.

This overarching recommendation is then followed
by recommendations in each of the three land
use practices areas. The recommendations for
development fall under two main efforts. The first,
conservation-

supporting local and regional
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based community planning for all Minnesota
communities, is the heart of the community
recommendations.  Conservation-based planning
puts the identification and conservation of priority
natural resources (including agricultural and forest
lands) at the center of the land use planning process.
It also broadens the definition of conservation to
include fully developed urban communities, as
well as developing suburbs and exurban areas. The
specific opportunities for conservation will vary,
based on context and the best management practices
and strategies will also change, but every community
can and should support conservation as a core

guiding principle.

The second major community recommendation
is to ensure protection of water resources in
urban areas by evaluating and improving current
programs. This recommendation presents a specific
set of tools and monitoring programs that would
make the existing system for regulating stormwater
significantly more effective.

There are five recommendations for agricultural
land use practices. The first three strategies have the
common sequential approach of first investing in
sufficient research and analysis to more accurately
understand the resource and management dynamics
and then, based on that research and analysis,
proceed with the investment in a combination of
education, incentives, and standards that will assure
protection of the resource. They are 1) as much as
possible, transition renewable fuel feedstocks to
perennial crops; 2) reduce streambank erosion
through reductions in peak flows; and 3) reduce
upland and gully erosion through soil conservation
practices. The fourth recommendation is to enable
improved design and targeting of conservation
through improved and timely data collection
and distribution. Finally, to increase protection
of important agricultural lands in local land
use planning is the ffth and final agricultural
recommendation and is related directly to the
conservation-based planning recommendation.
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The forestry practices recommendations focus
on three main areas. The first recommendation is
to identify and protect large blocks of forested
lands to address current parcelization trends. This
is closely related to the second recommendation
to assess tools for forest land protection. The
third recommendation is to provide incentives for
sustainable forest management. This would help
protect large blocks of forestland from development,
parcelization, and fragmentation pressures. Further
recommendations concerning sustainable forest
management are contained in the sustainable

practices section.

Community Land Use
Recommendation 1: Fund and
Implement a State Land Use,

Development and Investment Guide

Recommendation Summary: Fund the preparation
and implementation of a State Land Use, Development
and Investment Guide.

Background: The State spends billions of dollars
each year on infrastructure, local government
and business assistance, and regulation in order
to safeguard the environment, help business and
communities thrive, and improve quality of life in
Minnesota. However, there is no system or guide
in place to provide an overview of how these funds
are spent across agencies, to track how these dollars
come together on the land and in communities, and
to determine whether investments in one sector put
those in another at risk.

In addition, while most land use decisions are made
at the local level, state-level vision and leadership
are needed on many natural resource issues. For
example, many of the State’s large tracts of privately-
held forested lands are rapidly being divided into
smaller parcels, sold, and consequently developed,
causing a statewide decline in forest resources that
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negatively affects the forest industry, forest habitat,
and outdoor recreation. The State needs to develop
a statewide vision and goals for forest lands that
provides guidance to local and county governments
to make land-use decisions that maintain habitat,
water quality, and economic health.

Recommendation Details: The State needs to clearly
define its interests and use its resources to engage
others in securing those interests for the long term.
Therefore the preparation and implementation of a
State Land Use, Development and Investment Guide
should be funded. The Guide would provide a way to
define, quantify, and unify state goals and investment
objectives across social, economic and environmental
sectors. It would offer the opportunity to reconcile
conflicting goals and preserve Minnesota’s natural
resources. This is more important than ever, given
the intense competition for land and resources and
the chronic scarcity of state funds coupled with the
uncertainties introduced by climate change.

The Guide would provide a much-needed framework
for aligning activities at multiple levels with
statewide natural resource goals. The Guide would:

* Identify specific state goals, principles, and
policies relating to climate change, land use,
development and investment;

* Incorporate the priorities and recommendations
of the Statewide Conservation and Preservation
Plan;

* Define the appropriate connections between

land use,

transportation, energy use and

development, economic development, and
natural resources and environmental protection,
preservation and restoration;

* Describe how state investments will be
coordinated, integrated and staged to meet the
State’s goals and respect the connections;

* Establish priorities for the allocation of scarce
funds and resources;

* Ensure that state dollars are not spent in a way

that adversely affects state goals;
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* Identify legislative initiatives key to implementa-
tion.

Guide should

Minnesotans in a continuing dialogue about the

Development of the engage
future. The Guide would be renewed every five
years based on updated information on resource
management, purchase, research, and data collection
and management; the routine evaluation of its
implementation; and assessment of its effectiveness.
The Guide would also be widely distributed to

counties, cities, townships, the Metropolitan
Council and regional development agencies. Much
of the information contained in the Guide would
be advisory to these regional and local governments,
but consistency with its’ core goals, policies and
principles should be mandatory whenever State

funds are involved.

Impact on Natural Resources: Damage to natural
resources generally results from efforts to meet other
needs, whether for energy, transportation, health
care, housing, recreation, or waste management.
By making sure that state monies are spent in a
way that aligns with state natural resource goals,
natural resource interests will get in on the “ground
floor” as the solutions to other community needs
are contemplated. This has significant implications
for protection of high quality natural areas, priority
agricultural lands, water quality, outdoor recreation,
and the many other aspects of natural resources that
the Statewide Conservation and Preservation Plan is

designed to address.

Relationship to existing programs, laws, or
regulations: The State has adopted many policies
that independently direct consideration of natural
resources in decision making. This recommendation
would bring those disparate pieces together.

Time frame: With dedicated effort, the first Guide
could be completed by September 2009 with its first
application during the 2010 capital budget year.
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Geographical Coverage: Statewide

Challenges: Preparation and implementation of
the Guide will be challenging because it requires
changing how problems are approached and how
we think about what we do. In the context of state
government, this means expecting people and
programs with limited resources to recognize that
broader approaches to different kinds of issues
can sometimes achieve far better outcomes for the

communities and overall state interests they serve.

State leadership must value, support and take
responsibility for ensuring implementation of Guide
goals, principles and recommendations. Challenges
will include possible resistance to granting the
programmatic discretion necessary to serve broader
community goals.

Community Land
Use Practices

Introduction

One of the greatest threats to our State’s natural
resources is the expansion of our urban and
developed areas. Development is the conversion
of native, shoreland, agricultural, or forest lands
industrial/commercial

into housing, areas,

or transportation corridors. In simple terms,
development usually entails three components:
removal of what was originally there, such as land
cover; alteration of topography through grading,
etc.; and establishment of new features, such as road
and building construction. These actions impact
natural resources on a dramatic level. In addition,
the pattern of the new features (for example compact
versus low-density development) continues to affect

natural resources fOt‘ generations to come.
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Key Natural Resource
Conditions and Trends

Over the next 20 years, population in the Twin
Cities metropolitan area is expected to increase
by over 1 million people. These people will need
places to live, work, and recreate, and transportation
to move from place to place. The Twin Cities are
not the only location for population growth in the
State. Development is occurring all over the State
in not just urban and suburban areas, but also in
rural areas. This is resulting in rapid and significant
changes in land cover. Development has resulted in
an increase in impervious surface area such as roads
and parking lots, particularly in the Twin Cities
metro. Include impervious surface map As urban
development has expanded, so has the number of
miles driven and commute time. Could include the
charts or maps for these.

Drivers of Change

Development of land resources directly results
in many of the most significant drivers of change
causing loss and degradation of Minnesota’s
resources. The drivers of change that are addressed

by these community recommendations include:

Consumptive use, habitat loss,
and invasive species

Development leads to the irreversible loss of prime
agricultural land, high-quality forests and prairies,
pristine shorelines, and open space. In so doing,
it eradicates wildlife and aquatic habitat, leaving
less habitat than was there previously, and results
in habitat fragmentation, since the remaining
habitat is now in smaller, disconnected pieces. In
addition, removal of land cover leaves the area more
susceptible to invasive species.

Team Recommendations - Land Use Team

Hydprologic modification and solids,
nutrient, and contaminant loading

Grading and construction of roads and buildings

modifies hydrology by interrupting natural
watershed drainage systems. Removal of land cover
and increased impervious surface area change the
volume, rate, timing, and duration of stormwater
runoff. They also increase total runoff of sediment,

phosphorus, and contaminants to surface waters.
Air contaminants and climate change

Increased vehicle miles traveled and commute
times are associated with increased carbon dioxide
emissions, a greenhouse gas linked to climate
change.

Recommendations

Clearly, the fundamental step necessary to alter these
trends is to change how we develop and use land
across the State. To some extent, all development
affects natural resources. However, different patterns
of development have different effects. Therefore,
supporting local and regional conservation-
based community planning for all Minnesota
communities is the first major community
recommendation and is at the heart of most of the
following recommendations. Conservation-based
planning puts the identification and conservation of
priority natural resources at the center of the land-

use planning process.

Nearly all of the recommendations in this section
are designed to support the implementation of
conservation-based planning. One of the first steps
is to demonstrate conservation-based planning
through pilot projects in different types of local
communities across the state (urban, suburban,
rural), along rapidly developing transportation
corridors (involving multiple communities), and
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resulting in an Alternative Urban Area Review
(AUAR), that has been fully integrated into the
implementation chapter of the local communities’s
comprehensive plan. The pilot projects would help
create an understanding among local and regional
communities of the processes involved, identify
barriers, and demonstrate benefits.

Financial incentives are needed to engage local
partners in planning and implementation that meets
local and statewide conservation goals. Therefore,
a subsequent recommendation is to provide
incentives to local governments and conservation
organizations for conservation-based planning.
Two separate grant funds would be created, one to
support communities to undertake a conservation-
based planning process, and the other to support
implementation of a completed conservation-based

plan.

Another necessary component is to provide tools
and technical assistance for conservation-based
planning. Tools include a carbon calculator for
communities to readily understand the effects
of their land-use decisions on greenhouse gas
emissions, test alternatives, and make better planning
decisions; improved agricultural land preservation
tools, to be identified through a one-day Congress
held in Minnesota; and outreach materials to assist
communities in educating themselves, the public,
and industry on conservation-based planning, its
processes, tools, and outcomes. Technical assistance
to local and regional communities will also be key.
Funding and policy support is necessary to develop
a Minnesota Natural Resources and Development
Partnership that would coordinate support and
technical assistance across sectors to help Minnesota
communities prepare and implement comprehensive
conservation-based plans, and ensure that those
plans are aligned with the goals of the proposed
State Land Use, Development and Investment Guide.
In order for state agencies to fulfill their role in
the Partnership, investment in state assistance
capabilities is needed to integrate expertise and
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assistance laterally across agencies and vertically to

local communities.

Finally, accurate, up-to-date data will be essential
for developing conservation-based plans that are
founded on accurate and complete information,
understanding trends, targeting preventative and
remediation measures, and enabling agencies to
respond quickly to changing circumstances on the
ground. Therefore the fourth recommendation in
this area is to invest in generating base data and
information necessary to support conservation-
based planning. This means developing Minnesota
Land Cover Classification System (MLCCS) data
for critical fast-growing areas that currently do not
have it, and updating existing MLCCS data every
five years. It also entails acquiring aerial remote
sensing capabilities to obtain near-real time updating
of critical land cover/land use information.

The second major community recommendation
is to ensure protection of water resources in
urban areas by evaluating and improving current
programs. This recommendation presents a specific
set of tools and monitoring programs that would
make the existing system for regulating stormwater
significantly more effective. Strategies include
extending the credit system of stormwater best
management practices (BMPs) to a much wider
range of BMPs, developing a simple stormwater
modeling system for TMDL compliance, and
implementing detailed BMP monitoring to
evaluate the effectiveness of individual BMPs across

a watershed.

All of the community recommendations are

described in detail below.
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Community Land Use
Recommendation 2: Support
local and regional conservation-
based commumtv planning.

Recommendation Summary: The objective of
this recommendation is to promote land use
planning that advances the permanent protection
and restoration of Minnesota’s natural resources,
important agricultural areas, and open space by
supporting conservation-based planning in local
and regional communities. The recommendation

contains four elements:
2. A. Demonstration (pilot projects)
2. B. Incentives

2. C.Tools and Technical Assistance

2. D. Investment in Base Data

Background:_This strategy builds on the broader
vision, goals, and criteria established under Land
Use Recommendation 1—the State Land Use,
Development, and Investment Guide—and refines
it for local and regional use. Local governments
and conservation organizations can be key agents
in implementing the Statewide Conservation and
Preservation Plan and local stewardship significantly
expands the State’s capacity to protect and restore
natural regional

Supporting local and

areas.
communities in  conservation-based  planning
will help communities establish long-term goals
that are consistent with the State’s goals, and
allow communities to implement those goals as

development occurs.

Conservation-based planning entails proactive and
detailed planning for future land use that places
preservation of priority natural resources (including
priority agricultural lands) at the center of the
land-use planning process. Conservation-based
planning is conducted early in the development or

redevelopment process and the community looks
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at a wide area well beyond where development is
currently taking place, considering economic activities
dependent on natural resources such as agriculture,
forestry and tourism. This allows for coordinated
planning of the “green” and “gray” infrastructure
such that development of transportation (transit,
roadway, and bike/pedestrian) networks can occur
while ensuring preservation of natural resources,
priority agricultural lands, green space and planned
rural areas.

In the optimal conservation-based planning process,
the community identifies its natural resource assets
and liabilities through extensive natural resource
inventories and assessments, utilizing MLCCS cover
data or an equivalent mapping system. It develops
potential mitigation strategies and uses modeling
such as scenario planning and build out analysis
to evaluate the environmental impacts of each.
The community then creates a mixture of public
policies and funding programs to enable natural
resource protection, and conservation is married to
development such that conservation is implemented
as development takes place. Because natural
resources don't stop at political boundaries, as part
of the process communities work collaboratively
with adjacent counties, cities, towns and agencies to
advance local economic development, housing, social

and environmental objectives.

In order to support conservation-based planning
in local and regional communities, four elements
are needed: Demonstration, incentives, tools and
technical assistance, and base data. The following
these

sub-recommendations describe each of

elements.
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Recommendation Details:

2. A. Demonstrate conservation-based planning
through pilot projects

Pilot projects that embody all the elements of good
conservation-based planning, as outlined above,
would help create an understanding among local
and regional communities of the processes involved,
identify barriers, and demonstrate benefits. They
would also generate feedback on adapting strategies
for optimal function and effect. Different approaches
may be appropriate in different regions of the state,
depending on the issues of concern to a particular
community or region. Therefore, funding for three
types of pilot projects is recommended.

a. Conservation-based planning in a variety of
local communities: These pilot projects would
take place in several representative communities
from across the spectrum of community types
— urban, suburban, rural — that could serve as
models for many other communities.

b. Conservation-based planning along a rapidly
developing transportation corridor (involving
multiple communities): This process would
involve multiple jurisdictions cooperating to
develop a detailed area plan for the transportation
corridor, which would be incorporated into a
regional transportation and land use plan that
would guide development in the future.

c. Conservation-based planning resulting in an
Alternative Urban Area-wide Review (AUAR)
certified comprehensive plan: One pilot project
should support a community in conservation-
based planning that results in an AUAR-certified
comprehensive plan. This can be of benefit to
communities because Alternative Urban Area-
wide Reviews (AUAR) can help streamline the
environmental review process, because they
are an authorized alternative to traditional
Environmental Impact Statements (EIS).
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2. B. Provide incentives to local governments and
conservation organizations for conservation-based
planning

Recent trends in decreasing federal and state natural
area grant programs and decreases in general state
aid to local governments have undermined local
planning and stewardship capacity, even as growth
pressures on natural resources have increased.
Financial incentives are needed to engage local
partners in planning and implementation that meets
local and statewide conservation goals.

a. Provide financial assistance to communities
to undertake a conservation-based planning
process: A fund should be established that
would provide financial support to communities
that have a demonstrated commitment to
conservation-based planning but who lack the
resources and staff to undertake and complete
the planning process. Most typically, this will be
smaller, exurban communities that are in the eatly
stages of development but that do not yet have
the added financial resources that growth can
make available to a community.

b. Provide financial assistance to communities
to support implementation of conservation-
based plans: A statewide grant program should be
created that would provide funds to communities
who have completed and adopted a conservation-
based plan with the highest standards and have
used all available tools for implementation, but
who still need financial assistance to “close the
gap” so that implementation can be fully achieved.
Implementation dollars would be available to local
units of government (counties, cities, watershed
districts, school districts) and nonprofit
conservation organizations for implementation
activities including acquisition;  restoration;
alteration of planning, zoning, codes, and other
regulations, development review, and installation
of conservation activities e.g. rain gardens. The

grants would reflect the state’s conservation
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priorities as identified in conservation-based
plans, foster partnerships between local
governments and  nonprofit  organizations
with expertise in implementing aspects of the
conservation-based plan, and build local capacity
to conserve water quality, natural lands and parks.

2. C. Provide tools and technical assistance for
conservation-based planning

In order to develop conservation-based plans, it
will be critical for communities to have access to
appropriate tools and technical assistance. These
include the following:

a. Carbon calculator for communities: This
recommendation is to develop a simple carbon
calculator for communities (rather than for
single structures) that would enable Minnesota
communities to readily understand the effects
of their land-use decisions on greenhouse gas
emissions, test alternatives, and make better

planning decisions.

b. Improve agricultural land preservation
tools: Existing long-term agricultural land
preservation tools are expensive or difficult to
successfully implement, and other types of tools
offer only short-term protection that cannot
withstand strong conversion pressure. Programs
and policies from other parts of the country are
difficult to adapt to Minnesota’s law and culture.
To address this, a one-time, multi-day Congress
would be held to bring together Minnesotans
with national experts to explore ways Minnesota’s
agricultural land can be preserved for the long
term. Congress topics would include farmland
preservation techniques (such as purchase of
development rights, transfer of development
rights, zoning regulations, etc.) and agricultural
economic development (including development
of markets for local food, organics, etc.). At the
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end of the Congress, through a facilitated process,
participants would develop reform concepts for
future consideration.

c. Develop and deliver outreach materials:
Communities need materials to assist them in
educating themselves, the public, and industry on
conservation-based planning, its processes, tools,
and outcomes. Outreach materials should include
findings from pilot projects (Recommendation
2. A.); GIS mapping and analysis tools; best
practices on building community support,
funding identification, and program design;
implementation issues, such as land appraisals,
easements, and easement compliance; and
federal Farm and Ranchland Protection Program
(FRPP) requirements.

The State should support work that is currently
underway to build and maintain a comprehensive
website containing a wide array of best practices.
All of the pilot projects should be posted here,
along with a detailed description of successful
innovations and lessons learned. This resource
center should be linked to the pending National
Urban Land Institute GreenResource Center,
and the Minnesota ULI Regional Council of
Mayor’s Sustainability Committee website. All
of these best practices and resources should be
broadly promoted and distributed through The
Association of Counties, the League of Minnesota
Cities, the Association of Townships and others.

d. Establish a Minnesota Natural Resources
and  Development  Partnership: This
would be a collaborative, multi-disciplinary,
intergovernmental  partnership  that  would
coordinate support and technical assistance across
sectors to help Minnesota communities prepare
and implement conservation-based plans. It would
address several key challenges including lack of
local capacity, particularly in small communities;
fragmented state assistance and investment;
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Federal, state and local actions that are not always
complimentary; and assistance that is difficult for
communities to access. The Partnership would
encourage and empower state agencies to combine
resources and provide an integrated approach to
delivering state assistance. The Partnership would
operate under the direction of the proposed State
Land Use, Development and Investment Guide
(Land Use Recommendation 1), and ensure that
those statewide goals and local conservation-
based plans come together for communities “on
the ground.”

e. Invest in building state assistance capabilities:
In order for state agencies to fulfill their role
in the Natural Resources and Development
Partnership, they need to be a more user-friendly
community partner that strategically coordinates
and integrates the expertise, information and
assistance they offer to better serve local goals
and achieve results, This will require additional
support for State agencies, both to better connect
staff expertise to local communities (through, for
example, technical assistance, training workshops,
and mentoring opportunities) and to support
greater coordination among the community
outreach staff across state agencies. This will
begin to reduce the fractured system in place to
conserve our states resources, enable pooling
or leveraging of state grant funds, and serve as a
model on how to work in an interdisciplinary and
interagency fashion.

2. D.
information necessary to support conservation-

Invest in generating base data and

based planning

Accurate information about the existing type and
quality of natural resources is essential for making
sound planning decisions. Improved planning
that uses land cover and other types of natural
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resources information can identify areas in need of
restoration, areas for protection, areas for landscape
connectivity, and areas more suitable to development
that minimize or avoid environmental degradation
and loss. Nearly all of these proposed land-use
recommendations require accurate, reliable, and
standardized information about the type, location,
and quality of existing resources as well as an
understanding of general land cover type. However,
this information is currently severely lacking in the
majority of the State, particulatly in critical areas.

a. Develop appropriate MLCCS data in
areas vulnerable to near-term development
or conversion of land cover: The Minnesota
Land Cover Classification System (MLCCS)
can provide detailed and accurate information,
which allows great precision and accuracy in
both conservation and planning efforts. This
data allows communities to develop green-
infrastructure plans that are based on solid
data and site-specific conservation strategies.
The MLCCS is particularly useful for planning
because it provides a standardized platform for
capturing land cover information and it is in a
format that can be analyzed flexibly, depending
on the intended end use. Importantly, it provides
broad linkages across multiple categories of
recommendation, including water quality, habitat,
recreation, urban planning, and open space
preservation. Completion of Minnesota Land
Cover Classification System (MLCCS) data
should be funded for select portions of the State,
with a priority emphasis on areas vulnerable
to near-term land cover conversion, including
growth corridors and areas at high risk for natural
resource extraction (timber harvest or mining)
where permanent or irretrievable land cover

change is likely.

b. Update the statewide land cover databases
and remote sensing capabilities: Conservation-

based planning and resource management rely
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upon land cover and water body characterizations
that are up-to-date and reflect changes from
past inventories. Over the next few decades,
there will be substantial challenges to preserve
our land and water resources in the face of
climate change, increasing populations, energy
demands, fires, drought, floods, and infestations.
Because land and water characteristics can
change quickly, statewide land cover and lake
quality data should be updated every five years.
In order to do this in a cost-effective manner,
given Minnesota’s geographic area and diversity
of land and water forms, continued and expanded
use of state-of-the-art remote sensing techniques
will be required. The state should acquire aerial
remote sensing capabilities to obtain near-real
time updating of critical land cover/land use
information for protection and rehabilitation of
watersheds.

Impacts on Natural Resources: Through the

preparation and implementation of strong,

conservation-based community plans, we can

move toward a future with more compact,

efficiently developed communities and supporting

transportation networks along with strong,

permanent systems Of COHSCI‘VCd open space

(including large blocks of protected agricultural
land),

incompatible adjacent land uses. With creative,

with minimal conflicts resulting from
multi-jurisdictional planning efforts, permanently
conserved natural resource systems can be linked
into larger contiguous corridors of conserved
natural systems. In addition, with consideration of
alternative build-out scenarios and environmental
assessment and analysis in planning, environmental
impacts can be positively and proactively avoided,

minimized, and mitigated.

All of this habitat

degradation, and fragmentation through conversion

means less destruction,
of natural areas and agricultural land into developed
areas, less hydrologic modification from impervious
surface area and road construction, lower air
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emissions coming from reduced vehicle miles
traveled, and less solids, nutrient, and contaminant
loading into waters. In other words, conservation-
based planning will improve or reduce degradation
of our natural resources, including air, land, wildlife,

water, fish, and recreation resources.

Relationship to existing programs, laws, or
regulations: The overall concept of conservation-
based planning relates directly to all land use statutes
to all levels of government. It also builds on regional
planning efforts through the Metropolitan Council
and other regional development commissions.
Specific actions detailed in the conservation-based
planning recommendation relate to the following
existing programs and efforts:

Pilot Projects: There is an opportunity for strategic
investment and synergy with existing pilot projects,
such as the Community Growth Options work
of 1,000 Friends of Minnesota and the Growth
Corridor Initiative administered in the Collar
Counties by the Greater Minnesota Housing Fund,
both funded by the McKnight Foundation.

Incentives: There are several existing grant programs
that could provide incentives to communities.
However, demand for these programs has recently
substantially exceeded the funding available. These

programs include

* Natural and Scenic Area grant program

* Regional non-metro Park grant program

* Metropolitan ~ Council Land  Acquisition
program — provides funding for regional parks
in the metro area

* Metro Greenways — provides funding for
acquisition, community conservation assistance,
and/or restoration of lands within the Metro
Conservation Corridors area

* Outstate Conservation Corridors — provides
funding for acquisition and/or restoration
of lands within the Outstate Conservation

Corridor area
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* Agricultural land preservation incentives such
as Green Acres, the agricultural preserves
programs, purchase of development rights, and
transfer of development rights

Tools and Technical Assistance: MICA (Minnesota
Interagency Community Assistance work group), is
a new interagency effort to provide outreach to fast
growth communities by DNR, MPCA, the Board
of Soil and Water Resources, and the Metropolitan
Council. MPCA’s Stormwater Steering Committee
addresses Low Impact Development (LID) and
other related work groups.

Base Data: Past programs through the LCCMR,
DNR and Metropolitan Council have funded the
development of MLCCS data for nearly all of the
7-couny metro area (with the exception of some
fully built-out urban centers), as well as portions of
Sherburne, Chisago, Goodhue, Mille Lacs, and a few

other counties.

Time Frame: As soon as funding is available, all of
these recommendations could be started.

Geographical Coverage: The recommendations
described above have statewide application and
coverage. Even in the case where pilot projects
are carried out in specific areas, they serve as
demonstrations with transferability to communities
throughout the State.

Challenges: In several of the recommendations the
main challenge would be determining which agency
is in the best position to provide administration
for the effort. In the metropolitan area, watershed
districts, with their regulatory powers and access to
financial resources, would often be well-positioned
to take a leadership role.

Additional challenges include:

* Agency stafl are few and lack incentive programs
to help guide communities.
* Agencies are in need of changing their typical
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approaches to include working through influence

with communities; because state agencies
own and manage a very small percentage of
Minnesota’s urbanized landscape.

their

to plan and act with greater

* Communities vary tremendously in
capacities

environmental responsibility.

Community land Use
Recommendation 3: Ensure
protection of water resources in
urban areas by evaluating and

improving current programs

Recommendation Summary: Changes to surface

water runoff due to new development and
redevelopment have significant impacts on most of
the major drivers of change of Minnesota’s natural
resources. The State of Minnesota has a set of
powerful surface water regulatory programs that are
largely directed at controlling land use change and
development practices to improve and protect water
quality. These programs are supported and driven by

Federal and State statutes and rules, and include:

* Impaired waters & TMDLs
* NPDES Stormwater Permitting
* Municipal Separate Storm Sewer Systems
(MS4)
* Construction sites
 Industrial Sites
* Nondegradation for all waters

* Shoreland management

Based on experience with these regulations over
the past several years, it is widely understood that
a set of tools, monitoring programs, and education
efforts would make these regulatory programs
significantly more effective. These items, included in
this recommendation, comprise an integrated set of

measures to augment and supplement the existing
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programs to better meet water quality standards and
protect existing high water quality.

The elements of this recommendation include:

* Credit System for Stormwater and Low Impact
Development (LID) Best Management Practices
(BMPs)

* “Simple” Modeling Protocols for TMDL

Compliance
* TMDL BMP Implementation Monitoring
* Water Quality Media Campaign

We have learned much about land use practices
for new development and redevelopment that can
protect and improve water quality. With appropriate
augmentation and support, the existing regulatory
framework can provide a “level playing field” that will
promote and mandate the implementation of these
practices as urban land uses expand. These measures
will also support water quality improvement when
redevelopment provides opportunities for correcting

past practices. This integrated set of measures will:

* Provide analytic tools for regulated parties, such
as cities and developers

* Develop incentives to support development
practices that protect and improve water quality

Support  better  understanding of  the

effectiveness of a wide range of stormwater
BMPs

* Provide a system of accountability for the
various sectors and parties that are expected
to implement BMPs to meet water quality
standards and improve water quality

Establish

reach the general public and raise the level of

educational programs that will
understanding and support for issues related to
land use and regulations, and their relationship

to water quality.
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New development and redevelopment have, in the
past, resulted in new impervious land cover and
subsequent water quality degradation. The maps
included in this section of the Plan indicate the
extent of past and projected changes in impervious
acres in Minnesota. The measures included in
this recommendation are intended to improve the
effectiveness of the existing regulatory framework so
that these expected land use changes can occur and
water quality can still be protected and, hopefully,
improved.

Recommendation Details:

3 A. Credit System for Stormwater and Low
Impact Development (LID) Best Management

Practices (BMPs)

For a limited number of stormwater Best
Management Practices (BMPs), such as stormwater
(NURP) ponds, there is strong system of credits
that is integrated into the stormwater regulatory
framework at multiple levels. This system of credits
needs to be extended to a much wider range of
BMPs, including Low Impact Development (LID)

practices, Conservation Design, and non-structural

BMPs.

The National Urban Runoff Program (NURP)
developed a system that was very effective in
supporting the design and installation of stormwater
ponds. This system has four major components:

* Good scientific and research support

* Specific and details design guidelines — enabling
any engineer or designer to size and design an
effective stormwater pond

* Quantification of the benefits of correct design
and implementation — specific removal rates for
phosphorus and total suspended solids

levels of

* Integration into all stormwater

regulations — State, city, watersheds, etc.
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The result of this effort was the universal adoption
and acceptance of stormwater ponds across all
sectors. Designers working on projects could use
the design guidelines to include stormwater ponds
in their projects in order to meet permit and design
standards from multiple reviewing and approving
governmental entities.

This system needs to be extended to a wide range of
relatively new BMPs. Many of the design standards
are currently incorporated into the Minnesota
Stormwater Manual. What is missing is a credit
system for implementing the BMPs. A well-defined
and strongly-supported credit system is needed to
motivate the developers, builders, and LGUs to
include these practices in their projects.

This credit system must apply to multiple levels of
the landscape. In a manner similar to NURP ponds,
the credit system should apply to individual sites
and construction projects. The credit system should
also function at the regional and state-wide levels.
The Lake Pepin TMDL, for example, will probably
call for a significant phosphorus reduction across
the 60% of the land area of Minnesota. An effective
credit system should function at this level to enable
cities to determine whether their stormwater BMP

programs are sufficient to meet the waste load
allocation from the TMDL.

Steps:
of BMPs

(structural and non-structural) currently in use
by developers, builders, and LGUs.

* Develop a comprehensive list of additional
BMPs that are considered desirable

e Perform an extensive literature review to collect

comprehensive list

* Develop a

information on total load reduction, including
pollutant removal rates and volume reduction.

* Based on the information from Step C,
develop a credit system for each BMP system.
Include guidelines on design standards with
variation depending on the type of design and
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construction used.

* Develop a system to address the overlap and
redundancy among various BMP systems —
instructions on how to address situations where
multiple BMPs are applied to the same land

area.

Prepare a report on the level of research and
support for deriving the credit for each type
of BMP system. Identify and list strengths
and weaknesses. Develop a research strategic
framework to address significant BMP systems
for which the research support is especially weak
and should be strengthened.

* Incorporate the BMP credit system into the
Minnesota Stormwater Manual and NPDES
stormwater regulatory programs.

3 B. “Simple” Modeling Protocols for TMDL
Compliance

TMDL studies produce waste load allocations
and load allocations for pollutants. In many cases,
these allocations are expressed as units allowed
per acre of land (Ibs. per acre). These allocations
result in a responsibility for implementation
of restoration measures by cities, other LGUs,
and other land owners. In the case of municipal
wastewater treatment plants and cities covered
under the NPDES MS4 stormwater program,
these responsibilities take the form of Permit

requirements.

The cities need a relatively simple stormwater
modeling system to estimate their current loading
for a range of pollutants and the changes to their
loading if various BMP systems are implemented on
portions of the land in their jurisdiction. This type
of modeling system would enable them to gauge
their current loading compared to the allocation set
in a TMDL. It would also enable them to design an
appropriate mix of new BMPs that would constitute
the most cost-effective approach to meet the TMDL
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load allocation in the future.

This “simple” modeling system would consist of a
load estimating model based on land use and loading
rates combined with a total load reduction model
based on load removal rates and volume reduction
rates that are appropriate for a wide range of BMP
systems. This simple model could be used by all cities
and other land owners with relatively low technical
knowledge and manageable input requirements.

Steps:

* Review the current “Simple Model” used
for nondegradation analysis by MS4 cities.
Determine sufficiency for this purpose.

* Integrate this project with the Credit System for
Stormwater & LID BMPs. Use the estimated
total load reductions from that project as
the basis for the total load reduction model
component of this system.

* Develop an integrate loading rate and total load
reduction model for use by cities and other land

owners
* Prepare guidance documents and user
instructions

* Integrate this model into protocols for TMDL
studies and implementation plans.

* Develop and implement outreach and training
to support the wide usage of this model.

3 C.TMDL BMP Implementation Monitoring

Draft and implement a program of detailed BMP
monitoring in selected representative watersheds
with TMDL studies and implementation plans. In
addition to monitoring the water body itself, this
program would involve monitoring throughout the
watershed to determine the effectiveness of BMP
systems implemented by various entities and types of
entities (agriculture, silviculture, cities — stormwater
& wastewater, etc). It would also involve detailed in-
stream or in-lake monitoring to better understand

Team Recommendations - Land Use Team

processes in the water bodies themselves, as well as
contributions from the landscape and municipal
infrastructure.

This monitoring program may include some BMP
implementation monitoring — simply counting and
documenting the extent of the implementation
of BMP systems across the landscape. The main
focus of this program, though, will be water quality
monitoring to directly measure the impact and
effectiveness of BMPs by measuring water quality
parameters at discharge points and in water bodies
near or adjacent to the BMP systems.

This scale of monitoring would provide an
important accountability framework for all parties
involved in implementing BMPs and meeting water
quality standards (cities, watershed organizations,
agriculture, etc.). This type of monitoring program
has also been referred to as “sentinel watershed” or
“representative watershed” monitoring.

Steps:

* prepare a program workplan — goals, techniques,
equipment, protocols, budget, entities and
personnel to be involved, stakeholder group,
technical advisory committee, etc.

* Integration with appropriate State agencies and
entities — MPCA, DNR, EQB, Clean Water
Council, etc.

* Integration with the state-wide science and
research strategic framework

* Integration with existing and proposed research
projects — such as streambank stability or
bacteria fingerprinting

* Select representative watersheds

* Implement water quality monitoring program

* Review data and prepare reports

Notes:

e The first one or two watersheds should be
pilot projects. The selected watersheds should
be small and the implementation BMPs to be
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monitored should be relatively simple with
results in a short time frame. Work through
these watersheds as completely as possible
with the goal of learning important lessons
before proceeding to larger and more complex
watersheds.

* The equipment purchased to perform this
monitoring, if purchased using State funds,
should be owned by the State. This will
significantly expand the State’s monitoring
capacity.

3 D, Water Quality Media Campaign

Further develop and expand the reach of the
“Minnesota Water — Lets Keep It Clean!” Metro
Media Campaign, a member-supported stormwater
pollution prevention campaign produced by a
coalition of cities, non-profits, agencies, watersheds
and others working to develop compelling
stormwater pollution prevention resources for the

Twin Cities metro area.

This campaign is designed to enhance public
education and awareness of stormwater pollution
prevention strategies by disseminating messages
in mass media, and by providing public education
materials for educators and municipal staff through

the www.cleanwatermn.org website.

By expanding this campaign to reach a statewide
audience, the “Minnesota Water — Lets Keep It
Clean!” campaign can reduce stormwater pollution
discharges to receiving waters through the
dissemination of effective and innovative stormwater
pollution prevention public education materials and

messages across the State.

Effective stormwater programs can improve water
quality only when there is an appropriate level of
understanding among and support from the general
public. A broad-based multi-media campaign is an
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essential element to achieving these results. There
must be large, state-wide constituent groups to
support:

* State regulatory programs,

* State-wide legislative initiatives (such as the
Clean Water Legacy Act),

* Constitutional amendments (such as The Clean
Water, Land and Legacy Amendment),

* Local actions (such as cities MS4 permit
compliance), and

* Market-driven (such as LID and
conservation design developments).

efforts

Steps:

The “Minnesota Water — Lets Keep It Clean!”
Campaign’s existing program development model
would serve as the primary template for this activity.

* Prepare a program workplan — audience, goals,
techniques, protocols, budget, entities and
personnel to be involved, stakeholder groups,
steering committee, etc.

Integration with appropriate agencies and other
entities — MPCA, DNR, EQB, Clean Water
Council, Metro Watershed Partners, Minnesota
Cities Stormwater Coalition, MN Stormwater

Steering Committee, etc.

Integration with the statewide stormwater
g

pollution prevention public education strategic
framework.

Integration with existing and proposed research
on maximizing the effectiveness of public
education campaigns relating to water quality
and stormwater pollution prevention.

Select public outreach materials, activities and
products.

* Implement stormwater pollution prevention
education program.

Review program effectiveness and prepare
reports.
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Relationship to Existing Programs, Laws, or
Regulations: The elements of this recommendation
are intended to augment and supplement existing
regulatory programs to better meet water quality
standards and protect existing high water quality.
This integrated set of measures is beyond the current
technical capacity or regulatory responsibility of the
MPCA, DNR, BWSR, and other State agencies

with stormwater and water quality regulatory roles.

These elements are designed to provide incentive

systems, analytic  tools, effectiveness  and
accountability monitoring, and educational support
to significantly and cost-efficiently increase the
effectiveness of the existing stormwater and water

quality regulations.

Time Frame: Developing the Credit System and the
“Simple” TMDL Modeling Protocols are elements
that should be developed as soon as possible. Both
projects could be completed within two years.

The TMDL BMP Implementation Monitoring and
Water Quality Media Campaign should be started as
soon as possible but will extend over a longer period
of time. Both should be viewed as five to ten year
efforts. These elements should yield some short-
term results, but most of the positive outcomes will
be seen in the longer term.

Geographic Coverage: The stormwater and water
quality regulations extend statewide. The benefits
of the elements of this recommendation will be seen
in all these regulatory programs and will effectively
supplement the efforts of all parties, throughout
Minnesota, working to comply with these regulatory
programs.

These regulatory programs cover a large number of
cities, townships, counties, watersheds, construction
sites, and industrial facilities throughout Minnesota.
Improving the effectiveness of these programs will
have a dramatic impact on the landscape and water
quality statewide.

Team Recommendations - Land Use Team

Challenges: There are no challenges

major
implementing  all the elements of this

recommendation. The scientific research and
technical literature needed to develop and support

these elements exists currently.

The participation of a significant number of
stakeholder groups would be needed for the
development and implementation of these elements.
These groups are currently participating in the
Minnesota Stormwater Steering Committee, the
clean Water council, and other organizations and
initiatives.

Costs:

* Credit System for Stormwater and Low Impact
Development (LID) Best Management Practices
(BMPs) — approximately $100,000

* “Simple”
Compliance — approximately $100,000

* TMDL BMP Implementation Monitoring -
$500,000 to $2 million (over time)

* Water Quality Media Campaign - $500,000 to

$2 million (over time)

Modeling Protocols for TMDL
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Agricultural Land

Use Practices

Introduction

Agricultural production is highly dependent on
and also has a large impact on natural resources,
especially soil, water, and climate. The increasing
demand for food, feed, fiber, and now fuel is resulting
in more pressure on these natural resources. Access
to productive land for agricultural use is also under
pressure, affected by non-agricultural land uses
including urban development. Protection of both the
natural resource base and access to productive lands
for agriculture will require improved planning and
management in this rapidly evolving economic and
technological environment.

Minnesota’s agriculture and agro-ecoregions vary
considerably across the state. It is not possible to
address the wide range of products, production
practices, and natural resources of the whole state
in a limited set of recommendations. Appropriate
production practices are described already in
publications of University of Minnesota Extension,
the Minnesota Department of Agriculture, the
USDA Natural Resources Conservation Service, the
Minnesota Pollution Control Agency, and others.
The focus here is rather on a very few key natural
resource indicator conditions and trends, and some
strategies to address them.

Key natural resource conditions and trends:

Impaired Waters: A significant proportion of
Minnesota’s rivers, streams and lakes in agricultural
regions is impaired by sediment and nutrients, not
meeting water quality standards for designated
uses. (See Figure L4). Many more water bodies have
yet to be tested and evaluated, so the list is as yet
incomplete.

Final Plan — Phase 11

Approximately half of the area of the state and the
majority of Minnesota’s agricultural production
takes place in the Mississippi River watershed,
which includes the Minnesota River. Lake Pepin,
a natural lake formed by a constriction of the
Mississippi River is currently listed as impaired by
excess nutrients and turbidity. Major segments of
the Minnesota River are also listed as impaired by
turbidity. Currently a multi-year Total Maximum
Daily Load (TMDL) study of these impairments
is being conducted by a large group of scientists
and modelers, and includes interaction with a large
stakeholder advisory committee. The results so far
provide the following information.

Streambank erosion is a major and increasing source
of sediment delivered to Lake Pepin, primarily from
the Minnesota River and its tributaries. (Engstrom
et al 2008. Minnesota River Turbidity TMDL
Fingerprinting Sediment Sources. Presentation to
the Minnesota River Turbidity TMDL Stakeholder
Advisory Committee, March 10, 2008. http://www.
MPCA .state.mn.us/publications/presentations/

mnriver-0308-engstrom.pdf) Estimates from several
different methods and researchers indicate that
streambank and other near-channel sources account
for well over half of the sediment coming from the
Minnesota River. The increasing proportion from
this source indicates an increase in peak and bankfull
flows over time. This would indicate a need to reduce
peak flows and bankfull durations if this source is to
be reduced. The contribution from upland field and
gully erosion is still significant and needs attention,
especially on sloping land near streams. (See Figure
L5.) See also the sections on erosion in the Energy
recommendations introduction and the Preliminary

Report of this study.
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Minnesota Draft 2008 Inventory of Impaired Waters

Legend

River
Lake

Basin Boundry

l:l County Boundry

Impaired Waters: Lakes and Wetlands
e Aquatic Consumption
Wetland, Aquatic Life
®  Aquatic Recreation

e Multiple Impairments

Impaired Waters: Rivers

Aguatic Consumption
Aquatic Life

Aquatic Recreation

Multiple Impairments

o 50 100 Miles ‘% Minnesota Pollution

L 1 ! Control Agency

Figure L4. Minnesota Inventory of Impaired Waters. Credit: MPCA.
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Pollutant or stressor

Affected designated use

Arsenic Aquatic consumption
DDT Aquatic consumption
Dieldrin Aquatic consumption

Dioxin (including 2,3,7,8-TCDD)

Aquatic consumption

Mercury in fish tissue
Mercury Water Column

Aquatic consumption
Aquatic consumption

PCB in Fish Tissue

Aquatic consumption

PCB in Water Column

Perfluorooctane Sulfonate (PEQOS) in Fish Tissue

Aquatic consumption
Agquatic consumption

Toxaphene

Aquatic consumption

Acetochlor Aquatic life
Ammonia (Un-ionized) Aquatic life
Aquatic macroinvertebrate bioassessments Aquatic life
Aquatic Plant Bioassessments Aquatic life
Chloride Aquatic life
Fish bioassessments Aquatic life
Lack of a coldwater assemblage Aquatic life
Oxygen, Dissolved Aquatic life
pH Aquatic life
Temperature, water Aquatic life
Turbidity Aquatic life

Fecal Coliform

Aquatic recreation

Nutrient/Eutrophication Biological Indicators

Aquatic recreation

Table L1. Pollutants grouped by affected designated use category. Credit: Thomas Pearson,, MPCA.
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Climate Change: Greenhouse

gas emissions continue to increase

Water Erosion

Potential with current practices (See Figure
Fi _ L6). The introduction to the
Grand Marais

Energy recommendations of this

and are insufficiently mitigated

report addresses this issue more
fully and the reader is referred

to that section. Biofuel sources
I Low

Medium and production methods have

High

large effects on soil and water,

so they are addressed in the

Ve ry High recommendations for agricultural
- Extreme lands as well as the Energy
recommendations.

Loss of Agricultural Lands:
Figure L5. Map showing potential soil erosion by water for Minnesota.

Agricultural lands are bein
Credit: David Mulla, University of Minnesota g g

permanently lost to wurban and residential
development (See Figure L7). This loss results
from both the direct conversion of agricultural
land to development, and to the fragmentation

100% ~

Comparison of Growth Areas

B0% | and Emissions in Minnesota 93%

Real Gross State Product
3%~

=== = Vehicle Miles Traweled
60% -
Energy Consumption

40% - = = =Population

Aggregate Emissions
(NOx, SO2, VOC, PM10)

Carbon Dioxide

20% -

Percent Change Since 1985

Sources: Bureau of Economic Analysis,
U.S. Federal Highway Administration,
MPCA Greenhouse Gas Inventory Data,

1985 1987 198 1991 1993 1995 1997 1999 2001 2003

State Demographers Office, USEPA
-15% National Inventory Database, Minnesota
-20% - Criteria Pollutant Emissions Inventory
Years

Figure L6. Comparison of economic and emission growth factors in Minnesota from 1985 to 2005. Credit: MPCA
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of agricultural areas by suburban and
exurban sprawl, increasing conflicts with
agriculture and reducing the availability
of agricultural product and service
providers in those areas.

Drivers of Change

The drivers of change affecting the
condition of natural resources addressed
by the agricultural recommendations
include:

Land cover changes on agricultural
lands: Land in annual row crops has
been steadily increasing while land in
perennial crops, pasture, and non-row
annual crops has been decreasing (See
Figure L8)

ground cover in annual row crops

The lack of early season

decreases protection from soil erosion
and nutrient loss, and increases the
volume of runoff due to lower early and

Impervious surface, % increase
1990-2000 by watershed

Data from Marvin Bauer,
http:/fland.umn.edu/

% increase [ 1.7-2.0
0.0-0.1 I 2.1-26
0.2-0.3 M 2.7-32

O 0.4-0.5 W 33-39
late season transpiration. See Randall N 06 N 40-49
et al 1997 for a comparison of drainage : B 97 -0:0 S 0.0-%1
| LI LA LCCMR Minnesota B 09-11 M 62-88
volume under various crops. A o ® 100 Mies Statewide
N Date:Jun 18 2007 Conservation Plan N 1.2-1.3 [l 8.9-211
Prepared by: Terry Brown | NRRI Bl 14-16

Altered hydrology: Annual row-crop
production is often accompanied by
surface and subsurface drainage systems
designed to quickly remove water from
the field, enabling early season field
operations and improving plant growth in wet years.
This altered hydrology affects peak stream flows
and total volumes, and, in conjunction with recent
increases in annual rainfall, can increase the potential
for streambank erosion.

Ethanol mandates are increasing the demand for
corn, providing pressure for conversion of additional
land to row-crop production, including land
currently enrolled in CRP (Conservation Reserve
Program). See the introduction to the Energy

Figure L7. Impervious surface increase by watershed 1990-2000. Credit:
Marvin Bauer, University of Minnesota. Funded by LCCMR. Figure pre-
pared by Terry Brown, University of Minnesota

recommendations for graphs of expiring CRP.
Congressional Agriculture Committee leadership has
indicated that there will be no attempt to keep CRP
rental rates competitive with the rapid increases in
land rental rates for corn production.

Land conversion to development. Rapid expansion
of urban and residential land use is reducing the area
available for agricultural production.
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— Hay
-~ Row Crops (Corn and
Soybeans)

—— Other Annual Crops

—— Pasture

Strategies

12000 7
The five strategies selected to address 10000 |
the impact of the drivers of change @
on natural resources each contain % 8000 7
several recommendations. The first S 6000 -
three strategies have the common %
sequential approach of first investing 3 4000 7
in sufficient research and analysis 2000 -
to more accurately understand
the resource and management 0
dynamics and then, based on that 1920

1940 1960 1980 2000

research and analysis, proceed with
investment in a combination of
education, incentives, and standards
that will assure protection of the
resource. These steps are described by the specific
recommendations associated with the strategies.
The strategies are:

1. As much as possible, transition renewable fuel
feedstocks to perennial crops.

Perennial species protect the soil from erosion
throughout the year and reduce the volume of
early-season water runoff (related to streambank
erosion) because of a longer annual duration of
evapotranspiration and increased infiltration.
Additionally, the use of perennial cellulosic crops
as feedstock for biofuels can significantly reduce
life cycle greenhouse gas emissions relative to grain-
based ethanol production systems (Farrell et al,
2006). Because an appropriate selection of perennials
is less sensitive to risks such as temporary flooding
and drought, and present less risk of erosion and
nutrient runoff, they can complement annual food
and feed crops by occupying the more vulnerable
land areas, stabilizing incomes and protecting the

environment.

2. Reduce streambank erosion through reductions
in peak flows.

Reductions in peak and total flows by modification

Figure L8. Acreages planted to hay, row crops, pasture and other annual crops. Credit:
Laura Schmitt, University of Minnesota

of drainage systems, and constructing and restoring
wetlands and riparian areas in strategic locations
will reduce attendant streambank and near-
channel erosion, a major source of sediment in the
Minnesota River Basin. While agricultural drainage
is necessary, research-based modifications like
shallower tile placement can reduce downstream
impacts. With placement guided by more accurate
digital elevation data, strategically located water
storage would lessen the impact of both surface and
subsurface drainage systems on stream channels and
reduce nutrients in water. Some water storage areas
could be occupied by biomass crops not sensitive to

temporary flooding (see Strategy 1).

3. Reduce upland and gully erosion through soil

conservation practices.

Education, targeted incentives, and practice-flexible
outcome-based soil and water conservation plans
where needed would reduce soil erosion from fields
and areas of concentrated flows. The result would
be reduced sediment and phosphorus delivery to
water and protection of soil productivity. Certified
crop consultants already deliver conservation-related
services (nutrient and pest management) and can
provide other field-based services in support of
soil conservation to augment services provided by
USDA-NRCS and Soil and Water Conservation
Districts.
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Figure L9. Minnesota agro-ecoregions differ significantly in suitability for perennial species that can serve as feedstocks for biofuels and other
products. Growing season length and temperature, precipitation, and soil characteristics are important determinants of species suitability.
Credit: David Mulla, University of Minnesota
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4. Enable improved design and targeting of

conservation through improved and timely data

collection and distribution.

Determination of sediment source areas, targeting of
conservation practices, determination of effectiveness
of practices, and installation of conservation
structures all require adequate resource data. These
include high resolution digital elevation data, land
cover, crop residue coverage, and conservation
practice effectiveness monitoring.

5. Increase protection of important agricultural

lands in local land use planning.

Productive agricultural lands can be preserved
with improved community planning and zoning,
as well as targeted financial tools through taxes
and incentives. Policies and planning that reduce
urban sprawl, encourage compact development, and
place a priority on preservation of farmland and
other natural resources is essential to protecting
Minnesota’s productive capacity. They also can help
provide an agriculture that is location-appropriate,
facilitating production of fresh fruits and vegetables
close to urban markets, reducing transportation
time and costs. This strategy is included as part of
the recommendations in the Community Land Use
section.

Strategy 1: As much as possible,
transition renewable fuel
feedstocks to perennial crops.

Impact on natural resources.

Conservation and protection of water quality and
soils are strongly influenced by land cover. Perennial
species as land cover protect the soil from erosion
throughout the year and reduce the volume of water
runoff (related to streambank erosion) because
of a longer annual duration of evapotranspiration
and increased infiltration. Additionally, the use

Team Recommendations - Land Use Team

of perennial crops as feedstock for biofuels can
significantly reduce life cycle greenhouse gas
emissions relative to grain-based ethanol production

systems. (Farrell et al, 2006)
Relationship to Phase I drivers.

This strategy directly addresses two of the key
drivers of change: land use practices and energy

production and use. The current trends in energy

production and use are changing land use practices
by increasing the land area in corn, replacing other
annual crops and perennial cover. This strategy will
facilitate a transition to use of perennial crops as
feedstock for biofuels and other products, thereby
improving protection of soil and water, as well as
affording a greater reduction in net greenhouse gas

emissions.

Agricultural Land Use
Recommendation 1A:
Research Investment

Invest in research to determine ecoregion and site-
specific suitability and management of perennial
species for use as feedstock for biofuels and other
products.

Minnesota agro-ecoregions (see Figure L9) differ
significantly in suitability for perennial species
that can serve as feedstocks for biofuels and other
products. Growing season length and temperature,
precipitation, and soil characteristics are important
determinants of species suitability. Research is
necessary to assist producers in selecting site-specific

perennial species for use as cellulosic feedstocks.

Relationship to existing programs, laws, or
regulations: Existing research funding, both public
and private, is focused primarily on annual crops
traditionally used for food or feed, with some
adaptive research, primarily in the private sector, on
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corn grain as an ethanol feedstock. There is very little
research on site-specific suitability of perennial crops
targeted for use as biofuel and bioproduct feedstock.

Time Frame: This investment needs to begin
now, and continue as a significant and ongoing
component of agricultural and energy research.
Initial investments should be higher because of the

extensive species screening that will be necessary.

Geographical coverage: Statewide in agricultural
areas.

Challenges: Availability of funds for research along
with the as-yet undetermined processing qualities
needed for feedstocks targeted for biofuels and other
products.

Benefits of the research:

* Optimizing yields by matching appropriate
species to agro-ecoregion and sites.

* Optimizing yields by developing management
recommendations for individual species.

* Minimizing loss of nutrients and sediment
through appropriate plant management.

Costs of the research:

* Cost of the research itself: An example of
perennial crop research is the USDA/ARS
Plant Science Research Unit at the University
of Minnesota conducting forage research. The
Unit employs 6 Ph.D. scientists in multiple
disciplines, 3 postdoctoral research associates,
8 support scientists, 2 graduate students, and
6 undergraduate students at an annual cost of
$1.5 million.

* Opportunity cost created by the competition of
energy crops with food crops for research time

and funds.
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Agricultural Land Use

Recommendation 1B: Policy

Investigate, analyze and adopt policy that will
gradually transition biofuel feedstocks produced for
the Minnesota ethanol mandate to perennial crops.
The transition should be matched to availability
of processing technology and requirements for
infrastructure development.

Relationship to existing programs, laws, or
regulations: Current farm bill commodity programs
provide strong incentives for annual row-crop
production, primarily corn, as feedstock for ethanol.
“Direct payments” for corn in the 2002-2007 Farm
Bill are $.28/bushel. Price-dependant payments are
not currently being paid since corn prices are high,
however, they provide a floor-price guarantee not
available to non-program crops.

As technology improves for use of perennial plants
as feedstock for ethanol, the incentives should
change to encourage their use. The existing state
mandate for ethanol blends in gasoline could be
amended to gradually decrease the greenhouse gas
equivalent of the ethanol produced to fulfill the
mandate, which would strongly incentivize a shift
to perennial plant feedstock sources. California is
implementing similar legislation aimed at reducing
the life-cycle fossil carbon content of transportation

fuels. (http://www.arb.ca.gov/fuels/lcfs/lcts.htm)

Time frame: Policy evaluation could begin
immediately, with the objective of setting goals for
the timing of transition to perennial feedstocks for

ethanol.

Geographical coverage: Statewide in agricultural
areas.

Challenges: Determination of the greenhouse
gas equivalent of ethanol from various production
systems will be needed, and will eventually include
expected changes in soil organic carbon from

-120 -



Final Plan — Phase 11

production of various feedstocks. Initially this
might be limited to a few classes, for example corn
grain vs perennial crop biomass. In that case the
ethanol source tracking is solely by type of ethanol
production facility, grain or cellulosic.

Timing the

transition policy to availability

of appropriate technology and infrastructure

development will require careful preparation.

Benefits:

* Reduced volume of water runoff (surface and
tile) because of a longer annual duration of
evapotranspiration and increased infiltration.
(Randall et al, 1997; Hill et al, 2006)

* Reduced soil erosion (Farrell et al, 2006.)

* Reduced net greenhouse gas emissions relative
to current ethanol production systems. (Tillman

et al 2006)

Costs:

* Determination of the greenhouse gas equivalent
of ethanol from various production systems.

* Tracking ethanol sources (perennial crop
cellulosic ethanol vs other sources)

* Conversion of current ethanol infrastructure to
cellulosic processing.

* Other costs will depend on the nature and
efficiency of processing technology at the time
of conversion, and on the choice, productivity,
and markets for biomass crops. This will affect

economic returns to farmers and processors, and

the ethanol price to users.

Strategy 2: Reduce
streambank erosion through
reductions in peak flows.

Impact on natural resources.
Research in development of the Lake Pepin and

Minnesota River turbidity TMDLs have revealed
that greater than 50% of the sediment coming

Team Recommendations - Land Use Team

from the Minnesota River is originating from near-
channel sources, including streambank, gulley, and
bluff erosion. (Engstrom et al. 2008) Furthermore,
the contribution of these sources has increased
substantially over the past century, indicating a
gradual and major change in stream and river
flows. This is due in part to an increase in annual
precipitation since the 1930, and also to the
extensive artificial ditch and tile drainage network
that continues to be installed, and which connects
previously isolated landscapes to the river system.
Research-based goals for peak flow reductions will,
if adopted and achieved, reduce the contributions of
sediment from streambank erosion.

Relationship to Phase I drivers.

The principal drivers are climate change and
land use practices. Land use change began with
European settlement, which resulted in extensive
land drainage to enable agricultural production. A
gradual shift away from mixed livestock and grain
production systems, including perennial forage
and pasture, to more cash-grain and grain-based
livestock production has also contributed to changes
in hydrologic regimes with a reduction in eatly and

late-season evapotranspiration.

Agricultural Land Use

Recommendation 2A:

Research Investment

Invest in research to determine the quantitative
relationship among trends in precipitation, artificial

drainage systems, and stream hydrology.

Determination of the quantitative relationship
among trends in precipitation, artificial drainage
systems, land cover, and stream hydrology would
allow more precise targeting of mitigation strategies,
since the relationships are complex and strategies
will be site-specific.
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Relationship to existing programs, laws, or
regulations: There is little research in Minnesota
quantifying the relationship between artificial
drainage and stream flows. The proportion of river-
borne sediment from streambank and other near-
channel sources has only recently been determined to
be higher than previously estimated and rising over
time. Studies to quantitatively partition the effects
of changing precipitation, artificial drainage, and

changes in land cover have not yet been initiated.

Time frame: These investments should begin
immediately and continue until hydrologic peak flow
goals are attained.

Geographical coverage: Statewide in agricultural
areas.

Challenges: Funds for research and modeling,
elevation data acquisition, and monitoring data are
limiting factors.

Benefits of the research investment:
* Efficient selection and targeting of mitigation
strategies
Costs of the research investment:

* Financial cost of the research ($300,000-
$500,000 for modeling plus an undetermined
amount for additional field research as needed)

Agricultural Land Use
Recommendation 2B: Policy

Set research-based goals for peak flow reductions
through hydrologic detention, wetland and riparian
zone restoration, and other measures.

Relationship to existing programs, laws, or
regulations: There are currently no explicit goals for
peak flows or flow reductions. Existing programs in

wetland restoration provide upland storage, but are

Final Plan — Phase 11

not specifically targeted for maximum hydrologic
effect.

Time frame: We recommend that goals for peak
flow reductions be prepared as part of the Lake
Pepin and Minnesota River TMDL implementation
plans, with other river systems to follow. Timing
is dependant on availability of results of research
determining the quantitative relationship among
trends in precipitation, artificial drainage systems,
and stream hydrology.

Geographical coverage: Statewide in agricultural
and urban areas.

Challenges: Determination of necessary and
achievable reductions in peak flows will require

funding for modeling and research.

Benefits of setting research-based goals:

* Provides quantitative requirements for the
extent of mitigation measures.

Costs of setting research-based goals:

* Financial costs for modeling
* Personnel costs for expert and stakeholder
participation in goal setting

Agricultural Land Use
Recommendation 2C:
Protection Investment

Invest in strategically targeted programs for
reduction of peak flows through increased water
detention in agricultural drainage systems, including
wetland construction and restoration, in-ditch

storage, and conservation drainage.

Targeted drainage water detention will reduce peak
Ie will
also reduce sediment and nutrient contributions

flows and attendant streambank erosion.

from uplands through sediment deposition and
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denitrification. Hydrologic ~detention measures
should complement programs and policies to reduce

flows through more perennial crops and buffers.

Relationship to existing programs, laws, or
regulations: Existing wetland restoration programs
are not targeted specifically at modifying drainage
systems to reduce peak flows. Programs must be
coupled with peak flow reduction targets to make
them effective for this objective.

Time frame: These investments should begin
immediately and continue until hydrologic peak flow
reduction goals are attained.

Geographical coverage: Statewide in agricultural
and urban areas.

Challenges: Funds for mitigation programs are
limited.

Benefits of targeted mitigation programs:

* Reduced peak flows and attendant streambank
erosion
* Reduced

contributions from uplands through sediment

sediment and phosphorus
deposition
* Increased denitrification of drainage water

Costs of targeted mitigation programs:

* Funds for structures, land, and practices for
drainage water detention
* Funds for technical services to select sites and

design/install structures and practices

Agricultural Land Use
Recommendation 2D: Policy

Investigate, analyze, and adopt science-based policy
that strengthens mitigation of peak flows from
artificial drainage systems.

Team Recommendations - Land Use Team

Relationship to existing programs, laws, or
There 1is

policy regarding mitigation of peak runoff flows

regulations: currently no effective
originating in rural areas. Minnesota Statute 103E
governs “public drainage authorities’, defined as “the
board or joint county drainage authority having
jurisdiction over a drainage system or project.” The
statute requires the drainage authorities to “give
proper consideration” to downstream effects in
establishing or modifying a public drainage project,
but establishes no standards for mitigation, and
applies only to those public systems in construction
or modification.

Time frame: We recommend that a deliberative
process begin, reviewing existing data and policies,
that would result in policy for peak flow reductions.
Timing is dependant on availability of results of
research determining the quantitative relationship
among trends in precipitation, artificial drainage
systems, and stream hydrology.

Geographical coverage: Statewide in agricultural
and urban areas.

Challenges: Determination of how much peak flow
reduction should be achieved through regulatory
adjustment and how much through purchase of
easements for constructed wetlands and other
storage will require research and negotiation, as well
as funds.

Benefits of analyzing and adopting policy for
mitigation of peak flows:

* Ensures a baseline of peak flow mitigation for
reduction of streambank erosion.

Costs of analyzing and adopting policy for
mitigation of peak flows:

* Personnel costs for expert and stakeholder
participation in policy analysis and selection.
* Personnel costs for policy implementation.
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Strategy 3: Reduce upland
and gully erosion through soil
conservation practices.

Impact on natural resources.

Soil erosion from sloping fields, especially those
near unbuffered streams, is a significant source
of sediment and associated phosphorus. Current
federal farm bill and energy policies and incentives
are increasing row-crop production (Figure L8)
especially on the sloping soils of Southeast
Minnesota where a higher proportion of land had
been in pasture and perennial crops. The increased
width of tillage, planting, and spraying implements
makes maintenance of practices like terraces and
grassed waterways more difficult and less likely.
The increased prevalence of corn following corn for
ethanol production increases the prevalence of more
intense tillage to reduce crop residue effects on corn
early growth and yields. The percentage of cropland
operated by renters, many of them with short term
leases and cash rents, exceeds 40% (2002 Census
of Agriculture), lessening the incentive for long
term soil stewardship. Reductions in upland and
gully erosion will require stronger incentives and
standards for soil conservation if the trends above
continue.

Relationship to Phase I drivers.

The principal drivers are land use practices and
energy production and use, resulting in more
intensive row-crop production with less incentive for
soil protection.

Final Plan — Phase 11

Agricultural Land Use
Recommendation 3A:
Protection Investment

Invest in education and incentive programs,
leveraging federal, state, and local resources when
possible, that target land owners in critical sediment

source areas.

Landscape areas differ in potential to deliver
sediment and nutrients to watet, based on proximity,
slope, and other factors. Education and incentive
programs that target higher contributing areas will
achieve more mitigation per dollar invested than
non-targeted programs (See Figure 5, Potential Soil
Erosion by Water).

Relationship to existing programs, laws, or
regulations: The four largest programs related to
water protection in rural landscapes are funded
by the federal farm bill Conservation Title. They
are the Conservation Reserve Program (CRP), the
continuous sign-up CRP (CCRP) for buffers, the
Wetlands Reserve Program, and the Environmental
Quality Incentives Program (EQIP) for practices on
working lands. None of these is specifically targeted
to mitigation of listed impaired waters, however the
CCRP for buffers is targeted to areas near streams
statewide. In the near term, the area in CRP will
significantly decrease due to CRP rental rates that
are too low to compete with returns from crop
production. EQIP is likely to remain steady but not
expand in the new Farm Bill. The smaller Wetlands
Reserve Program, based on permanent easements, is
likely to not lose ground but not gain much in the
current environment. lhe State has been able to
leverage the CRP through the Conservation Reserve
Enhancement Program (CREP), adding sign-up
incentives and contract duration for buffer areas. The
two past CREP sign-ups were able to target buffers
to specific large river basins, but not to specific lands
identified as sediment and nutrient source areas.
Wetland restoration is also part of CREP, providing

matching funding from the state Reinvest In
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Minnesota (RIM) program and ensuring permanent
easements on those restored wetlands.

Time frame: We recommend that targeted programs

be initiated as soon as possible.

Geographical coverage: Results of critical area
analyses determine the geographical targeting of

programs.

Challenges: Funding for outreach programs and
incentive programs is limited. Also, targeting federal
programs is not under state control.

Benefits of funding targeted upland sediment
reduction education and incentive programs:

* Reductions in sediment delivery to waters with
improvement of water quality

* Sediment reductions are obtained with more
economic efficiency than non-targeted programs

Costs of funding targeted upland sediment
reduction education and incentive programs:

* Funds for education and incentive programs

* Technical assistance for conservation practice
implementation

* Personnel costs for determination of sediment
source areas and targeting of programs

Agricultural Land Use
Recommendation 3B: Policy

Investigate the feasibility of developing or amending
policy, such as water quality rules, to phase in
outcome-driven, practice-flexible soil and water
conservation plans for all farms with potential to
deliver sediment and nutrients to water bodies.
The phase-in priority could begin with farms in
watersheds with sediment and phosphorus-related

impairments.

Relationship to existing programs, laws, or

Team Recommendations - Land Use Team

regulations: The only current policy addressing
erosion and sediment from agricultural fields is the
conservation compliance provision of the federal
farm bill. That provision only addresses fields
classified in the bill as Highly Erodible Land (HEL).
The conservation compliance requirements set in
the 1985 farm bill were later relaxed, and were never
designed to address sediment delivery in an impaired
waters framework. Many fields not in the HEL
category deliver sediment via concentrated flow, and
are not addressed by the conservation compliance
provision. Current yield-based federal commodity
subsidies, as well as ethanol mandates and subsidies,
are strong incentives for maximizing both area and
yield of annual row-crops with no constraint on
sediment and nutrient delivery to waters, except for
the HEL provisions listed above. While flexibility is
needed in how erosion will be controlled, standards
are needed for reducing sediment delivery. A soil
and water conservation plan allows the necessary
flexibility in management while ensuring that goals
for sediment and nutrient delivery reductions are
met. One possible policy framework to consider
would be state water quality rules. (Note: The soil
and water conservation plan referenced here is more
limited in scope than the NRCS Conservation Plan,
which addresses additional resources.)

Time frame: We recommend that policy alternatives
be investigated with recommendations available by
2011,

Geographical coverage: Statewide.

Challenges: Water quality rules are administered by
MPCA, while expertise on conservation planning
resides with the SWCDs and NRCS. Precedence
exists for cross-agency program administration:
for example, the feedlot rules are administered by a
combination of MPCA, county feedlot officer, and
DNR staff. The rules would need to be carefully
written to achieve the necessary reductions in soil
erosion and sediment delivery to waters without
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The focus
would need to be guided by soil and nutrient loss
predictive tools like RUSLE2 and the Phosphorus

Index, as well as locating and treating concentrated

excessive paperwork and intrusion.

flows. Technical assistance could be provided by the

producer’s current crop consultant.

One challenge would be to define the erosion and
sediment loss standards for designing the level of

treatment necessary.

Benefits:

* Reduced sediment and nutrients delivered to
water bodies, improving water quality if policy
is adopted

* Maintenance of the productivity of agricultural

soils if policy is adopted

Costs:

* Personnel costs for policy analysis

* Technical assistance for preparation of soil and
water conservation plans if policy is adopted

* Cost where

of erosion control structures

necessary if policy is adopted

Strategy 4: Enable improved design
and targeting of conservation
through improved and timely

data collection and distribution.

Impact on natural resources.

Planning, targeting, and implementation of
conservation practices to protect soil and water
require adequate and current data. Little of this
data is currently available and the lack thereof
significantly  impedes  selection, siting, and
installation of conservation practices to mitigate

impaired waters.

Final Plan — Phase 11

Relationship to Phase I drivers.
The principal driver is land use practices. The data

specified below assists in tracking land use practices

and predicting their effects on natural resources.

Agricultural Land Use

Recommendation 4: Data

Collection Investment

Invest in the following basic information to support

soil and water protection:

* Statewide high resolution digital elevation
data (LiDAR) and associated high resolution
watershed delineation

* Statewide updated land cover data

* Maps of the artificial drainage network

*A long-term  program  monitoring the
effectiveness of Best Management Practices on
critical source areas

* An annual crop residue survey (following
planting) of sloping lands near streams

* A periodic detailed survey of benchmark
sampling sites to determine trends in soil
erosion, as was carried out previously by the
NRCS for the National Resources Inventory

* Periodic remote sensing by aircraft and/or
satellite for land cover and other attributes

Relationship to existing programs, laws, or
regulations: The above-listed data are not currently
available.

Time frame: We recommend acquisition of the
above data as soon as possible.

Geographical coverage: Statewide.

Challenges: Funds to obtain and maintain the data.
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Benefits:

e Information that enables identification,
quantification and characterization of sediment
source areas, resulting in more efficient targeting
of mitigation investments

* Information that enables prediction of
hydrologic responses and selection of cost-
effective mitigation investments

* Information on effectiveness of mitigation
strategies that improves design and selection

Costs:

* Funds to obtain the information:

* Statewide LiDAR: $7 million, reducible by
negotiation with counties that have already
acquired the data.

Statewide updated land cover data: See Urban
recommendations.

Monitoring of BMP effectiveness: $600,000
to $800,000 annually from multiple sources

supports the Wisconsin Discovery Farm project,
which does on-farm water quality monitoring of
BMPs.

An annual crop residue survey of sloping lands

near streams: $180,000 annually.
* A periodic detailed survey of benchmark
sampling sites to determine trends in soil
erosion, as was carried out previously by the

NRCS for the National Resources Inventory

Periodic remote sensing by aircraft and/or
satellite for land cover and other attributes: See

Urban recommendations.
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FORESTRY LAND
USE PRACTICES

Introduction to the
Recommendations on

Forested Lands

The forests that cover nearly a third of Minnesota’s
land area play an important role in the ecological,
economic, and social fabric of the State. The conifer
forest types of the northeastern part of the State
and the hardwood forest types of the central and
southeastern parts provide substantial ecosystem
services including wildlife habitat, intercepting
precipitation and filtering out water pollution,
sequestering carbon, and more. These working
forests also support a large forest products industry
and provide opportunities for outdoor recreation.

These

improve the long-term health, productivity and

recommendations provide strategies to
sustainability of Minnesota’s forest resources in
the face of key drivers of change including forest
parcelization, climate change, invasive species, and
development pressures. These strategies build off the
important work of The Minnesota Forest Resources
Council in its guidelines Sustaining Minnesota
Forest Resources: Voluntary Site-Level Forest
Management Guidelines.  These recommended

sustainable practices have transformed forest
management in Minnesota, and have been widely
accepted by resource managers and landowners.
Since the publication of the guidelines however,
climate change, invasive species, and parcelization
have become distinct challenges that threaten the
health of our forests, and require specific policy and

management responses.
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Key Natural Resource
Conditions and Trends

Northeastern Minnesota is characterized by
approximately 23 million acres of broad areas
of conifer forest, mixed hardwood and conifer
forests, and conifer bogs and swamps. These forests
are comprised of a patchwork of private, state,
country, federal, and tribal blocks of land. There are
numerous large privately held parcels that are 500
acres or more, and several parcels over 1 million acres
owned by corporations. In contrast, the hardwood
forests of the central and southeastern parts of the
state, which cover about 12 million acres, have
been more substantially fragmented and reduced
to smaller patches. Approximately 85 percent of
the remaining forest land in these areas is privately
owned, and few of these parcels are larger than 500
acres. Only 0.2 percent of southern Minnesota forest

lands are owned by industry. (Minnesota Forests for

the Future, 2008)

Timber industry restructuring

Due to changes in international forest product
industries, the timber industry is undergoing major
restructuring, affecting forest management and
forest holdings in northern Minnesota. From 1989
to 2003, individuals accounted for 94% of all forest
acreage purchased and 89% of all acreage sold,
indicating a slight but gradual shift in forestland
ownership out of corporations and to individuals

(Kilgore and MacKay).

Forest ownership changes/parcelization

Parcelization is a trend in the northeastern forests
where land holdings have traditionally been larger.
Parcelization is the division of larger blocks of
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forested land into smaller blocks with multiple
owners. A recent study in Itasca County in northern
Minnesota found that from 1989-2003 the average
tract size of forest land sold decreased from 72 to 59
acres (18%); from 1991-2003 it decreased by 30%
(Kilgore and MacKay, 2007). The Minnesota Forest
Resources Council recently identified parcelization
as the single most important policy issue affecting

the economic and ecological health of the states
forests. (MFRC, 2007)

Development and forest conversion

Development and forest conversion, the changing of
forest land to any non-forest use such as commercial
or residential development or agriculture, is a trend
in all forested areas of the state. Forest parcelization
is also linked to forestland conversion. In a study of
land parcelization in Itasca County, 54% of the land
splits (parcelization) from 1999-2006 occurred on
previously undeveloped land, and 68% of the splits
had building value added within seven years after
division. (Kilgore, et al 2007).

Drivers of Change

Forest systems in Minnesota are vulnerable to many
global environmental change factors including
fragmentation, invasive species, climate change and
increased atmospheric carbon and nitrogen, and they
affect hydrologic function. These drivers interact in
ways that can escalate their individual and aggregate
impacts. For example, climate change and non-
native biological invasions have the potential to
dramatically impact community composition and
ecosystem structure and function. These impacts
range from species diversity to nutrient cycling and

hydrology.

Team Recommendations - Land Use Team

Habitat fragmentation

Forest conversion from  development and
parcelization can lead to forest fragmentation, or
the creation of many small forest “islands” that are
separated by non-forested areas. Fragmentation
erodes the functioning of the remaining natural
system, reducing the forest’s resilience to disturbance
and change including climate change and invasive
species. Fragmentation also endangers habitat for
native wildlife species, especially for larger mammals
such as bears and wolves, which require large tracts

of undeveloped land.

Invasive species

Minnesota now has several invasive species that
are harmful to forests, such as the gypsy moth,
buckthorn, and earthworms. Fragmentation and
conversion contribute to the spread of invasive
species and can lead to uneven growth as edge

species are favored over interior species.

Climate change

Forests are directly affected by increased CO?2,
including changes in plant productivity and response
to insects and diseases. They are also affected
by climate change, including changes in species
composition of native communities. Other factors
such as fragmentation and invasive species exacerbate

this effect.
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Hydprologic modification and solids,
nutrient, and contaminant loading

Conversion of forest lands is a significant hydrologic
modification that can negatively affect water quality.
A forested landscape will infiltrate at least 90% of
the volume of water from rain events in an area,
preventing runoff. After conversion only 10% of the
volume may be infiltrated, resulting in significant
runoff.

Recommendations on

Forested Lands
Summary

The overall strategy of these recommendations is
to increase forest ecosystem resilience, through
maintenance of large blocks of forested land and
of forest resource health. This requires protection
of forest lands against conversion to other uses,
and conservation of working forest land resources

through sustainable management practices.

The first recommendation is to protect large blocks
of forested land. This includes three components: to
identify, prioritize, and promote protection of large
blocks of forested land, focused on areas that are
adjacent to large publicly held blocks and that are at

risk of parcelization, conversion, and fragmentation.

Protection of large blocks of land can be done

through various tools, including permanent
protection tools such as conservation easements,
fee title acquisition, and tax policies; and tools that
promote sustainable conservation and management
such as cost share, forest certification, and forest
stewardship planning. Identifying, examining, and
monitoring the impacts of these and other tools
in order to assess their effectiveness for forest land

protection is critical. Therefore, recommendation 2

Final Plan — Phase 11

is to assess tools for forest land protection.

Finally, recommendation 3 is to support and
expand sustainable practices on working forested
lands. Strategies include education of landowners
and consumers, financial incentives to landowners,
research and demonstration, and direct investment
in specific management strategies.

Foresty Land Use Recommendation 1:
Protect large blocks of forested land

The objective of this recommendation is to identify,
prioritize, and promote protection of large blocks
of forested land, focused on areas that are adjacent
to large publicly held blocks and that are at risk of

parcelization, conversion, and fragmentation.
Recommendation Details:

1A. Identify forest lands for protection

Research is needed to indicate the location and
characteristics of land that should be targeted for
protection. Specifically, research is needed to:

* Provide a detailed map of land parcelization
trends in Minnesota

* Identify targeted blocks of threatened land near
large blocks of publicly held land

1B. Prioritize forest lands for protection

Prioritization should be based on proximity to large
blocks of already protected land (both public and
private) to maximize the resiliency of the forests,
and should include a specific focus on protecting
working forests, so that forest products can continue
to support regional economies of Minnesota.
Protection should focus on at-risk and high-priority
lands (generally 100 acres or more) in both the
Laurentian Mixed forests and Eastern Broadleaf
forests of the state.
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1C. Support and promote permanent protection
of forest lands

Permanent protection of forest lands, through fee
title acquisition or conservation easement, will
need to be supported and promoted to landowners
through financial incentives, education, and technical
assistance, including:

 Increase financial incentives for conservation
easements including conservation tax credits,
income tax deductions, and/or reductions in
estate taxes.

Advocate for statewide or regional funding for
land acquisition and tax incentive programs (tax
breaks) for landowners who take appropriate
steps to protect their forestland.

Provide information and technical assistance
(on and off-site) to interested landowners on

easement practices and funding sources.

Establish and maintain partnerships to aid in
identifying and protecting priority forest land
through conservation easements. (MFF, 2008)

* Ensure that all easements meet statutory
requirements and DNR policies regarding legal
description, appraisals, environmental review,

easements drafting, record keeping, title review,

etc. (MFF, 2008)

Forestry Land Use Recommendation 2:

Assess tools for forest land protection

This recommendation is focused on identifying,
examining, and monitoring the impacts of diverse
tools in order to assess their effectiveness for forest

land protection.

Background: There is a spectrum of investments
the State can make to protect forest land. Some
directly support permanent protection of forest
land, such as fee title acquisitions, conservation
easements, and tax policies. Others, such as cost
share, forest certification, and forest stewardship

Team Recommendations - Land Use Team

planning, support forest land protection indirectly
by supporting sustainable management practices.

Each tool has a role in protecting Minnesota’s
forests, and the choice of tools depends on many
factors, including site-specific conditions and cost
effectiveness. Protection tools have been successful
in protecting critical forest lands in Minnesota, but
a comprehensive assessment of their appropriateness
in various settings is lacking.

Recommendation Details

Research is needed to assess and compare the
effectiveness of these diverse tools at protecting
forest land under different site-specific conditions
so that tools are best matched with the forest lands
that they aim to protect. Additionally, given the
limited resources available to the state and private
land‘protection organizations, it is important to
determine which tool provides the greatest benefits
at the least cost. Specifically, research is needed to

asSess:

* The effectiveness of diverse forest protection

tools, including the cost effectiveness,
particularly comparing conservation easements
versus fee title acquisition

* The role that agencies and non-profits should
play in developing and implementing forest
protection tools

* Management restrictions that are required to
encourage compliance with BMPs on forest
lands

* Funding levels that are required to encourage
landowner participation in BMPs

This research should then be used to create a
“toolbox” of protection tools that can be adapted to
address regional or site-specific pressures, and to the

goals of specific forest owners.
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Forestry Land Use Recommendation
3: Support and expand sustainable
practlces on worklnq forested lands

The objective of this recommendation is to promote
and implement sustainable forest practices in
working forests in Minnesota. This strategy builds
on the accomplishments of the Minnesota Forest
Resources Council voluntary guidelines. Strategies
include education, financial incentives to landowners,
research and demonstration, and direct investment
in specific management strategies.

Recommendation Details

3A. Educate consumers on benefits of certified
wood to increase the demand for sustainably
raised timber in Minnesota.

* Build networks of retailers, private industry and
educators to increase public awareness of forest
certification standards.

* Educate
environmental and

retailers and consumers about
benefits of

sustainable harvest and growing practices.

economic

3B. Educate landowners and forest managers on
best management practices to protect working
forests.

of best

management practices for both the public and

* Increase funding for education
forest products industry.

* Expand impact of voluntary management

practices as described in the Minnesota Forest

Resources Council’s management guidelines.

Educate

managers on

landowners, loggers, and forest
harvesting  best
Master  logger

certification program is an example of useful

biomass

management  practices.
outreach.

* Improve peetr-to-peer networks to increase BMP
information sharing among private landowners.
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3C. Promote collective/cooperative management
of forestlands at a landscape level in order to
increase the multiple benefits of forests (timber,
air quality, carbon sinks, water quality, etc.).

* Promote landscape-level cooperation and
collaboration between public and private sectors
to increase management.

* Support Minnesota Forest Resources Council
ongoing efforts in this regard.

* Develop multi-stakeholder statewide networks

to facilitate implementation of BMPs on private

and publicly held land.

3D. Provide incentives for sustainable forestry
practices.

* Encourage cost share on forests and private
timber sales (to obtain adequate regeneration,
especially of oak).

* Emphasize state cost-share programs based
upon soil erosion and water quality impacts.

* Identify and mobilize programs to provide
landowners compensation of land taken out of
production.

* Provide incentives to landowners who practice
BMPs on private land

e Inform and assist landowners on cost-share
practices and funding sources.

* Provide professional assistance to forest owners
to assist in forest management in order to
optimize forest resources and fulfill specific
forest owner without

goals jeopardizing

sustainability and biodiversity.

3E. Develop and test new management practices
to improve ecosystem resilience.

Invest in research and demonstration areas that
identify, examine, and monitor the impact of
management scenarios on ecosystem resilience and
increase our understanding of the impact of climate
change and other key drivers on forested ecosystems.

* Focus on innovative management practices that
enhance the resilience of the forested ecosystem,

forest management as a carbon sequestration
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tool, effectiveness of current best management
practices, and developing effective monitoring
protocols that help inform our management
decisions.

Create areas large enough to encompass some
landscape-level functions (300-3,000 hectares)
to help expand our understanding of the impact
of climate change, invasive species, and other
system drivers on the state’s forested ecosystems.

Undertake
understanding of the interplay between climate

research  to  broaden  our
change, non-native species invasion and other
global environmental changes, the primary and
secondary impacts of invasive species from a
local and landscape level, and the potential for
controlling these species.

Use these areas for educational opportunities,
with examples of sites that are managed in
a sustainable manner, comparisons between
sites impacted by invasive species and those
not impacted by non-native invasive species,
the services healthy functioning forest can
provide, and can help increase the publics full
understanding of the impacts global change
issues can have on our landscape and in turn

how we use the land.

3F. Support the use of fire to increase forest

health and biodiversity.

Use of fire is supported by management strategies
currently being developed by DNR for newly
updated ECS plant community classifications.

* Use fire in pine and oak forests to encourage
regeneration that would result in overall
improvement in habitat quality benefiting

multiple species.

Fire as a BMP could be used in conjunction
with biomass harvested for energy production.

Support development of infrastructure necessary
to conduct proscribed burns. This may include
staff, training, and trucks.

Team Recommendations - Land Use Team

Impacts on natural resources: The protection of
large blocks of forest land is a fundamental action to
increase resilience of forest ecosystems. It prevents
parcelization, conversion, and fragmentation,
allowing for the movement and migration of species
in the face of climate change, creates buffers to
non-native species invasion, and supports resilient
forested systems that continue to function properly
and provide services to the surrounding landscape.
The implementation of sustainable management
practices on public and private forested lands will
also help to increase the resiliency of forests to
climate change and other drivers and to restore

connections between forest fragments.

Relationship to existing programs, laws, or
These

update, and expand on activities currently underway

regulations: recommendations support,
at the University of Minnesota, The Minnesota
Forest Resources Council, the Minnesota Forest
Legacy Program/Partnership, and the Minnesota

Department of Natural Resources. For example:

e The document Minnesota Forest For the Future,
released in May of 2008, stated as a primary
goal “To promote strategic conservation of
private forests.” Key strategies recommended to
reach this goal include: a. Preferentially protect
the largest, and most intact blocks of forest; b.
Preferentially pursue projects that will result in
the greatest amount of linkage between forested
land; and c. Preferentially encourage projects
that are linked to regional and statewide
conservation efforts and that create a cumulative
conservation effect.

* The Forest Legacy Program promotes the use
of permanent working conservation easements.
The Forest Legacy Partnership successfully
completed the most successful forest protection
effort in more than 10 years, when it protected
51,163 acres in the Koochiching and Itasca
state forests. The forested land is a critical link
to connect more than 500,000 acres of critical
habitat.

-133 -



Land Use Team - Team Recommendations

e The Minnesota Forest Resources Council’s

management guidelines in its guidebook
“Sustaining Minnesota Forest Resources:
Voluntary  Site-Level ~Forest Management
Guidelines.”

* Research, demonstration, and educational

projects at the University of Minnesota and the
Minnesota Department of Natural Resources:
* University of Minnesota MN Futures
Phase II project
* University of Minnesota IGERT Invasive
Species Program
of Natural

Resources Forest Certification Program

* Minnesota Department

* University of Minnesota Forest and
Climate Change Project

* DNR Forest Legacy Partnership

Timeframe: Work could begin as soon as funding is
available.

Geographical coverage: In general, attention should
be given to the north, north central, and southeast
portions of the state to areas where the drivers are

currently impacting the landscape.

Challenges: _To ensure acceptable outcomes, all
three recommendations require the cooperation
of diverse stakeholders with differing goals and
strategies for protecting Minnesotas forests such
as landowners, researchers, forest managers,
forest product industry, wildlife and water quality
professionals, governmental and non-governmental
organizations. It may be a challenge to maintain
coordination and cooperation among these diverse
stakeholders. This will require transparency, with
open and constructive dialogue regarding goal
setting, acquisition processes, and monitoring. Public
and private hearings and meetings to determine
needs/goals of various stakeholders would help to

facilitate open communication and trust.

Final Plan — Phase 11

Cost: According to Minnesota Forests for the
Future, the estimated costs to protect forest land in
Minnesota vary from $125 to $250 million dollars
to meet Laurentian Mixed forest protection targets,
and from $40 to 60 million dollars for Eastern
Broadleaf protection targets.
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Recommendations

Transportation

Summary

This section of the Minnesota State Conservation
Plan makes recommendations on transportation and
related policies that examine the impacts of surface
transportation development on the critical resources
of the state.

Roads and their use have negative impacts on
natural resources. They fragment habitat, disturb
hydrological regimes, and damage vegetative land
cover and soils. Roads can also make barriers to
Cars and trucks cause
Nevertheless,

non-motorized recreation.
air, water, and noise pollution.
the roadway system of Minnesota also provides
necessary access and mobility to the state’s five
million residents. The economic health of the state
(Agriculture and Industry Drivers) and nearly the
entire array of Development Drivers of changes
identified in Phase I of this plan are indirectly or
directly associated with the surface transportation
system that provides these services.

The conservation planning and policy rationale for
these transportation three related recommendations
is to provide an integrated approach to address
some of the fundamental fragmentation of planning,
design and decision making processes across
transportation, land use and conservation objectives.
The recommendations target Development Drivers
identified in the Phase I plan with potential
approaches to integration of research-based resource
conservation planning, assessment and protection with

efficient transportation system planning and land use

decisionmaking processes. These recommendations
suggest, then, potential ways in which natural resource
impacts resulting from the development of the surface
transportation network can be minimized, mitigated
or adapted through combinations of planning, design,
regulation, and incentives across geographic scales,
modes of the surface transportation network and

related government jurisdictions and community

stakeholders.

The three

outline an immediate to near-term strategy with

recommendations presented below

long term effects to integrate transportation
system development more effectively with other
statewide and local planning and decisionmaking
and to bolster its effectiveness with increased use
of data analysis and research-based performance
standards and practices. This integration is initially
achieved through recommendations to align
statewide planning and enhance cross-consultative
environmental review of projects in early stages
of planning and design. By adopting performance
standards, best practices and other protective
conservation jurisdictions,

strategies across

transportation  projects can also  coordinate
with the county and metropolitan land use and
environmental comprehensive planning and land
use decisionmaking to reduce growth in per capita
vehicle miles traveled (VMT). This performance
standards-based approach also generates incentives
for research, analysis, monitoring and education to

protect habitat and water resources.

* Transportation Recommendation 1: Align
transportation planning across state agencies and
integrate transportation project development
and review across state, regional, metropolitan
and county/local transportation, land use and
conservation programs.

* Transportation Recommendation 2: Reduce
per capita vehicle miles of travel (VMT)
through compact mixed-use development and
multi- and intermodal transportation systems.
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* Transportation Recommendation 3: Develop

and implement sustainable transportation
research, design, planning, and construction
practices, regulations, and competitive incentive
funding that minimize impacts on natural
resources, especially habitat fragmentation and

non-point source water pollution.

Introduction

Sustainable surface transportation and the
Minnesota ‘balance’ statement: The provision of
transportation is critical to the economic health of
the state. Surface transportation is largely a public
value, constituting the largest connective public space
in the state. On the other hand, the conservation
of natural resources is also fundamental to the
state’s well-being, economic and otherwise. On
a vast spectrum of monetary and non-monetary

values the state’s air, land, water, aquatic species

Final Plan — Phase 11

and recreational values underpin the very character
of Minnesota. These values must be brought into
balance. The connective, mixed and hierarchical
character of surface transportation provides
mobility over long distances and access to various
destinations. As a necessarily pervasive system it
interrupts, transforms or replaces natural systems
connectivity and functions and challenges or erodes?

biodiversity and ecosystems services provision.

The overlay of surface transportation on the land
occurs at multiple scales. The responsibility for the
provision of surface transportation in this state
lies with the Federal Highway Administration
(FHWA), the
(FTA), Minnesota Department of Transportation
(MnDOT) in collaboration with counties and
metropolitan  planning organizations.

Federal Transit Administration

Larger
projects and systems especially have a footprint
that is state- and region- and ecosystem wide,
and all projects have immediate, or site-scaled
impacts. Impacts can be minimized, mitigated or

INDIVIDUAL EFFECTS
Physical or
behaivoral barrier:
Higher traffic
mortality rates

LOCAL EFFECTS
Reduced landscape
connectivity:
Reduced local
population size

REGIONAL EFFECTS
Reduced regional
population size and
persistence

Figure T1. Fragmentation Effects of Transportation Infrastructure. Credit: Katherin Thering, UM Metropolitan Design Center.
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Vehicle manufacturing Vehicle usage €02 is sequestered
& cement production through roadside
produce CO2 Ay trees and shrubs
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Figure T2. An overview of some of the elements of the carbon footprint’ of vebicular transportation. Credit: Katherin Thering, UM

Metropolitan Design Center.

adapted from a conventional transportation policy,
planning and design perspective basically in three
ways: location of roadways away and buffered from
resoutces; the provision of multiple and connected
non-motorized modes and transit service in
support of compact development, and by careful
policymaking, and integrative planning and design
in relation to resources, all supported by balanced
planning, regulatory and incentive frameworks and
enhanced cross-consultation in governance, planning

and project development.

Climate change, VMT, fuels, and the road

The challenges of climate change converge to sharpen
the particular challenges to the goal of sustainable
surface transportation in Minnesota. Most notable is
the composite environmental impact on air, land and
water of rapidly expanding automobile use related to
dispersed settlement patterns, as measured in vehicle

miles of travel (VMT). (See Figure T4)

the production
CO2 and CO.

Between 1990 and 2003, greenhouse gas emission

can be correlated to

VMT

greenhouse gases, especially
from transportation increased by 43% and VMT
increased by 42% in Minnesota (compared with 15%

population growth).
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VMT per capita increased by 23%, with much of it
occurring in the Twin Cities metropolitan and collar
county area.. VMT growth statewide is projected to
plateau at 0.9% by many.

(e.g., http://www.cts.umn.edu/Research/Featured/
GreenhouseGas/index.html.).

Nevertheless, the projected population growth,
specifically in metropolitan areas, especially the
Twin Cities, suggests clearly the need for an
immediate strategic shift that would more closely
integrate transportation with land use changes and
environmental review.

Minnesota Transportation, Land Use, and
Environmental Linkages and Disconnections

While land use, land cover, design and resource
implications are cast by the imprints of the
transportation network, these issues often run

in parallel to, i.e,. are not integrated, into the

policy areas and levels — Resource

FTA |

Final Plan — Phase 11

transportation planning and design processes. Yet,
transportation planning and design might perform
the important role of interconnecting the land use

and conservation planning processes.

Transportation directly affects the location and
configurations of land use patterns. Conversely,
affect

types and design of transportation facilities and

land use patterns travel demand, the
their performance including their impacts on
environmental resources.

In large part the disconnections stem from the
different levels of jurisdiction, and therefore scales
of impact, and the order in which decisions on
transportation, resource conservation and land use
are made.

In light of these and other challenges the future
of the state is dependent upon a balanced and
integrative approach to transportation, land use and
related infrastructure and environmental resource
conservation

planning and  decision/making.

MnDOT/TAC EQB || mMPcA MnDNR
| MNnDOT/TAC | Q nDNR |

Met
Area ) Council
I § "ransportation 7.1 g RN AN/ AN/
| ) |

Partnerships County/

County

TAB Gy |
B Dy e A NV A A R

Resources

EXISTING

Figure T5. Policy areas and levels - Resource Impacts. Credit: Lance Neckar, UM
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A balanced approach requires thinking more
strategically about the land use, transportation and
natural resources relationships which can reduce
vehicles miles of travel, improve air quality, promote
economic and community vitality and reduce energy
consumption while conserving the state’s natural

resources.

Differences in land use, transportation
and environmental planning approaches

Challenges of scale and jurisdictions: The existing
process can be seen as a range of activities in
transportation land use and environment across
levels and jurisdictions of government having
variously connected and disconnected (dotted lines)
roles in resource conservation.

The intent of these recommendations is to
strengthen  existing elements of the process.
Specifically the recommendations would enhance
planning and review coordination across state
agencies to create early opportunities for mitigation,
adaptive planning, and land acquisition; and
would make more effective the MnDOT Area
(ATP) with the

added potential of the Environmental Technical
Advisory Team (ETAT) to make a comprehensive

Transportation  Partnership

conservation approach to all resources affected by a
transportation project (solid lines to resources).

Drivers and Trends

In Phase I of the State Conservation Plan, there was
a determination of major and proximal drivers of
change and their impacts on five of the six resources
(Land, Water, Wildlife, and Fish, but not Air and
Recreation) under the purview of the Legislative-
Citizen Commission on Minnesota Resources

(LCCMR).

Team Recommendations - Transportation Team

Habitat loss:

Development of roadways is a significant contributor
to habitat fragmentation and degradation. In fact,
road development is the leading cause of forest
fragmentation in the state (Preliminary Plan (PP)
p- 30). Paved roads affect aquatic habitat integrity
by the physical alterations in drainage patterns that
produce larger peak volumes of runoff, usually at
higher temperatures and containing contaminants.
Current trends in plant and wildlife populations
show the direct effects of habitat fragmentation
such as roadway construction (including widening
and infrastructure upgrades). For example, 16% of
the State’s native plant species are listed as Special
Concern, Threatened, or Endangered (PP p. 28),
and 32% of mammal, bird, and reptile species are
recognized as “Species of Greatest Conservation

Need” by the MnDNR (PP p. 43).

These negative land cover and wildlife trends will
be minimized through integrated roadway planning
and design. By leaving high priority natural areas
intact with connecting terrestrial natural resource
corridors between them and reducing the number
of unnecessary roads, habitat fragmentation and
degradation will be minimized. Thus, integrated
roadway and land use planning and design will help
neutralize one of the major drivers of change for
land cover and wildlife resources.

Soil erosion/solids loading:

Hydrologic modification: Hydrologic modification
such as roadways is a major driver of change in
water quality. Impervious surfaces such as roads
affect surface waters through increased runoff
of water (in extreme cases causing increased

“flash  flood effect”),

phosphorus and contaminants; decreased seasonal

sediment,

flooding and

wetland persistence; and by exacerbating drought
(PP p. 66-67).

affect groundwater by preventing infiltration of

impacts Impervious surfaces
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precipitation and diverting the water to stormwater
systems, which can reduce groundwater recharge
(PP p. 69). From 1990 to 2000, impervious surface
area increased in all areas of the state, with a 20%
increase in some areas (PP p. 67).

careful and

Through

transportation

integrated planning of
systems, and resource-focused
project planning and design processes for highways
and bridges and local streets, the number, location,
scale and detailed design of projects can minimize
inefficient roadway networks.  These processes
can by planning minimize the growth and scale of
impervious networks, and, in others, by planning
and design minimize, mitigate or adapt to negative
impacts to surface waters and groundwater of

increased impervious surface.

Toxic contaminants and pollution: Energy
consumption by vehicles results in emissions of
carbon dioxide (CO2), the primary greenhouse
gas responsible for global climate change;
and air pollutants such as carbon monoxide
(CO), particulate matter (PM), nitrous oxide
(NOx), Sulphur Oxides (SOx) from diesel, and
Hydrocarbons or Volatile Organic Compounds
(VOC:s). All of these emissions negatively impact air

quality.

Air quality trends reflect the negative impacts of
energy consumption by roadway vehicles. The last
twenty-some years have seen significant increases in
vehicle miles traveled (73% between 1985 and 2005)
(PP p. 20), average commute times (PP p. 23), traffic
congestion and longer vehicle idling times, which
all contribute to increased emissions. The impacts
can be seen in a 53% increase in CO, emissions
from 1985 to 2005 (PP p. 20), with transportation
contributing 34% of total CO, emissions (PP p. 23).
With its high vehicle traffic, the Twin Cities had the
worst air quality in the State in 2005, with more
Moderate air quality days than Good, five Unhealthy
for Sensitive Group days and three days that were

Final Plan — Phase 11

considered Unhealthy for All (PP p. 21).

Still the most serious contamination from surface
transportation may be the least understood: the
addition of toxins and other contaminants either
in solution or as sediments that run off of paved
surfaces, sometimes directly into surface waters.
This uncertainty will require well focused research

and monitoring efforts.

Recommendation Details

Tran sp_ortation Recommendation

1: Ali ign transportatlon alannmg
across state agencies and integrate
development and review across
state, regional, metropolitan and
county/local transportation, land

use and conservation programs

1. A. Institute interagency alignment of planning
to coordinate transportation with other state
planning cycles.

This recommendation places environmental policy
coordination and related pre-project planning
alignment responsibilities with the Environmental
Quality Board (EQB). The EQB
coordinate cyclical statewide plans across state
agencies (e.g. MnDOT, PCA, DNR) and provide

coordination and

would

environmental data analysis
including determination of vulnerable ecological
areas by resource, cumulative impact analysis and
projection, performance standards and best practices
research, and recommendations for land acquisition.
MnDOT would continue to have the role of
Responsible Governing Unit (RGU) for surface

transportation projects.

There are two overarching rationales of this

recommendation.
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The first is to bring Minnesota Department of
(MnDOT)

transportation planning cycles into a more integrative

Transportation statewide  surface
alignment with natural resource planning cycles and
related capital budget directions across state agencies
by providing an integrated organizational structure,
staff capacity and shared tools. Transportation and
metropolitan planning organizational planning cycles
include the MnDOT 10-Year Capital and Service
Improvement Programming Process, the State
Transportation Improvement Program (STIP),
and the Metropolitan Council's Transportation
Improvement Program (TIP).

The second rational is to fuse enhancements in the
integrative planning and environmental assessment
processes with the design and implementation
of projects.  This recommendation provides a
cross-consultative forum and analytical capacity
to minimize impacts via integration of cyclical
planning with project development. It sets a cross-
agency and cross-jurisdictional context for project

planning where the environmental assessment forum
could be focused on the MnDOT Interregional
Corridor District, and ATP stakeholders, the tribal
governments, the freight planners, with guidance of
the statewide Technical Advisory Committee (TAC)
and the Metropolitan Council Technical Advisory
Board (TAB) and to other local and regional
stakeholders. This cross consultation may allow for
more robust integration of housing and employment
development planning into these considerations of
resource conservation. http://www.dot.state.mn.us/

metro/tsp/pdfs/chapterl.pdf

This process would foreground project design

with database development, analysis, resource
assessment and monitoring across scales and land
cover morphologies. An integrative alignment could
occur on the research/planning/assessment front.
Strategic targeted joint MnDOT/MnDNR research
projects on key resources at risk would build a

common geographic information system (GIS) and

Team Recommendations - Transportation Team

other monitoring-based data. Integration would
also give the fullest consideration of alternative, costs
of minimization, mitigation and adaptation, and best

practices for projects.

And if implemented integration would provide
incentive for feedback systems through monitoring,
strategic research programs; organize and align
early review of projects; promote non-structural and
structural practices and performance measures.

Here, for example, are nine steps in an integrated

project approach that foregrounds resource

conservation. (adapted from the Florida and Maine

DOT processes):

9 steps: planning to project implementation

1. Statewide Transportation cyclical planning
processes better aligned with other state agencies;

incorporation of environmental minimization/
mitigation costs in MnDOT STIP

2. Project scoping — district coordination via Area
Transportation Partnership (ATP) process and
(new) Environmental Technical Advisory Teams

(ETAT) and EQB alignment of environmental

review across appropriatejurisdictions

3. Purpose and Need Statement development
— environmental minimization and mitigation
strategies developed across jurisdictions

4, Alternative development to mitigate resource
impacts —- MnDOT/EQB with state agency,

county and metro planning cross-consultation

5. Detailed Alternatives Analysis and Draft
NEPA/EAW Document — MnDOT/EQB

6. Identification of Preferred Alternative

and Conceptual Minimization and
Mitigation Plan - MnDOT
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7. Final NEPA Document Finding of No Significant
Impact or Record of Decision of mitigation
processes, proposed outcomes- MnDOT

8. Final Project Design, Minimization
and Mitigation Coordination, and

Permit Decision — MnDOT

9. Project Implementation and Environmental

Monitoring — MnDOT and EQB

1.B. Integrate streamlined statewide environmental
transportation project review with other statewide

and  cross-jurisdictional  planning, design,
budgeting and review programs.
Adopt  environmental interagency stakeholder

involvement (streamlining) project planning protocols
through coordination across state, metropolitan
and county/local transportation, land use and
conservation decisionmaking responsibilities.

Modify the Highway Project Development Process
(HPDP) to create a cross-consultative regional
and local forum and an environmental team to lead
federally-and state-mandated impact assessment.
MnDOT and the Environmental Quality Board
(EQB) would create the forum and teams with
participation of other review agencies (e.g, Minnesota
Pollution Control Agency (MPCA), Minnesota
Department of Natural Resources (MnDNR), and
Minnesota State Historic Preservation Official
(SHPO) and metropolitan and county units.

Description of Recommended Action: A

coordinated  statewide interagency  planning
process around transportation and other statewide
initiatives will enhance efficiencies and coherence of
funding and other efforts with resource conservation

objectives.

At the project scale, environmental interagency
(streamlined) project development protocols (through

Final Plan — Phase 11

joint Minnesota Department of Transportation
(MnDOT) and Environmental Quality Board
(EQB) will integrate resource protection into a more
balanced and cost-effective project planning and
design process. The effectiveness of this process will
necessitate coordination across state, metropolitan
and county/local transportation, land use and
conservation decisionmaking responsibilities. The
central change to the project institutional process
would be as follows. Modify the HPDP process to
incorporate early environmental assessment team
(ETAT) processes, and impact minimization and
mitigation with local coordination and roadway
project initiation through the Area Transportation
Partnership (ATP) program (administered through
the District offices of MnDOT.) http://www.dot.
state.mn.us/tecsup/xyz/plu/hpdp/

The overarching rationale of this recommendation
is to bring environmental planning into a scheduled
and aligned interagency focus on conservation and to
connect this planning into integrative project design
and assessment. Project streamlining is intended
to increase knowledge about and transparency
on project planning and design and to provide a
cross-consultative forum and analytical capacity to
reduce impacts and to give fullest hearing of best
practices and costs of minimization, mitigation and

adaptation.

In interagency planning EQB would serve as a cross-
consultative forum and environmental data gathering
and analysis lead jointly with MnDOT. In projects,
for example, MnDOT would lead as responsible
governing unit (RGU), but should coordinate with
EQB for data analysis and cross agency review. The
integrated efforts may, for example, occur as an
expansion of MnDOT processes to meet FHWA/
FTA environmental mandates or as extensions
of  context-sensitive  design/solutions  process
approaches. As RGU for transportation projects
MnDOT environmental responsibilities would be

mobilized to streamline review with other agencies
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for federally-and state-mandated impact assessment,
(e.g, Minnesota Pollution Control Agency (MPCA),
Minnesota of Natural
(MnDNR), and Minnesota State Historic
Preservation Official (SHPO). EQB and MnDOT

will also work with metropolitan and county

Department Resources

units on technical team-based adoption of project
environmental performance standards-driven and
other environmental practices in project planning,

budgeting and design

Once a project is approved in the annual review
process associated with the STIP, the purpose and
need statements that formed their environmental
assessment parameters will have been set. Since
these projects have already been prioritized at the
MnDOT district level through the regional Area
Transportation Partnership (ATP), using the STIP
projection of costs of minimization/mitigation,
they would be potential candidates for streamlined
When
environmental assessment of projects occurs, EQB
in concert with MnDOT, (and in the cases of transit

environmental  review. streamlined

corridors, the Metropolitan Council and/or the
counties who are the joint responsible governing
units for the project) are responsible to align all
interagency environmental processes and to set and
coordinate project performance standards and best
practices and develop monitoring. This process will
have local coordination based on analysis and cross-
consultation via a new Environmental Technical

Advisory Team process (ETAT; see below).

The Environmental Technical Advisory Teams
(ETAT) is a proposed facet of this approach. Each
project would have an Environmental Technical
Advisory Team (ETAT). The ETAT idea adapts
the Florida

(FDOT)
coordination process. The ETAT would have

Department of Transportation’s

district-level  interagency  planning
primary responsibility to document, plan and
design for transportation impacts by correlation of

impacts to/on resources at scale through scenario
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modeling and overlay analysis. For example, at the
ecosystem scale, corridor route alternatives would
consider broader impacts over time and space, by
communities and species, and physical resource (air,
land, water). Each ETAT would be comprised of
12-20 members that represent Federal, State, and
local transportation and environmental, regulatory,

ETAT

then provide agency responses to the respective

and resource agencies. representatives

transportation planning entities -- MnDOT and
the affected MPO(s) or counties through the
Area Transportation Partnership (ATP). During
the early phases of Programming Screen ETAT
input provides “agency scoping” to help satisfy the
requirements of NEPA and other pertinent laws
that are addressed during the NEPA process. At this
stage, ETAT members are offered the opportunity
to accept or comment on the purpose and need
statement, update the environmental reviews,
identify required technical studies, and opt out of
further involvement. (Additional information on this
aspect of the recommendation may be obtained at:

http://www.dot.state.fl.us/emo/)

A key tool needed here is an internet-accessible
GIS application that creates linkages between
ETAT members and the Minnesota Land Cover
Classification Systems (MLCCS). Standardized
GIS analyses (as prescribed by each environmental,
regulatory, or resource agency) would be performed
to identify potential impacts to environmental
resources. ETAT members need only an Internet
connection to view and comment on results. These
reports also would be available to the public through
a read-only website.

decision

Another needed for
community response is visualization software
such as Community VIZ which could be linked
to the same database. The database system houses
responses from ETAT members as well as MnDOT

summaries of public comments.

support  tool
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Regional: metro and county scales:

State projects including bridges, bottleneck and other
corridor improvement projects have the potential to
direct the position, guide the processes and set the
scales and types land use development of a corridor.
In the ATP/ETAT process these project-specific
issues can be integrated across jurisdictions with
appropriate guidance from MnDOT and EQB.

Some example project types and models include:

* Corridor planning: coalitions plus Regional Rail
Authority, community/private partnership joint
land use planning and urban design (Arlington,
VA model);

* Bridges: Woodrow Wilson Bridge (VA, MD)
project model of engagement and flexibility of
scope

* Bottlenecks and bypasses: multimodal and
access oriented planning and design and
congestion pricing

Local: subdivision and the creation of local road
and street access systems:

At the local level, design issues relative to passenger

multi- and intermodal access and compact

development are made. Decision support such as
community visualization exercises help to place
issues in systemic resource context. Resources are
often mapped, and could be understood in terms
that would indicate transportation minimization/
mitigation, For example, regulations on protection
of streams that follow the statewide shoreland
protection section mandate for subdivision
ordinances could result in best practices and
performance standards for road construction across

the functional classification.

Some typical kinds of transportation and land use
decisions that require integration with statewide and
regional planning and design on projects:

* Roadway design standards and geometrics:
flexible (ecoregion standards) for arterial, local

Final Plan — Phase 11

street right-of-way design
* Transit oriented design: density bonuses for
development in service-shed
* Stream corridor/watershed subdivision
ordinances: stormwater-sensitive designs for
street network/linked open space lot-size
bonuses
* Zoning ordinances: mixed use, density bonuses

for conservation

Description of impact on natural resources:

Potential statewide advantages of integrated
statewide cyclical plans would be integration of
conservation with transportation and land-use

related planning and data analyses. (e.g. GIS,
monitoring data. Issues to be considered include:

* VMT reduction toward legislated emissions and
energy 2020 targets

e Transit use, non-motorized travel and other
alternatives to VMT generation

and Dbetter

Greater

targeted funding for
mitigation (e.g. in the STIP process) including:

Reversal of terrestrial and aquatic habitat loss
and fragmentation

Reversal of surface and ground water quality
degradation

* Improved statewide stormwater performance
standards for sediments and contaminants
- Total Maximum Daily Load (TMDL) -
research on fate to ground and surface waters by

landcover, land use and soil types

Improved statewide multimodal recreational

connectivity/access and integrated
multifunctional land wuse and landscape
management

The principal objectives of the integration

of performance- and practice-based project
streamlining would be to reverse, stabilize, mitigate

or adapt to:

* Air: reduction of pollution by VMT reduction
(emissions) through multi/intermodal planning

and design
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e Land:
modification, erosion, habitat fragmentation

vegetative landcover loss, drainage

* Water: reverse surface and ground water quality
degradation through transportation projects

* Habitat: reduce land and aquatic habitat
fragmentation

* Fish: decrease heating effects, contaminant,
nutrient and sediment loading associated with
stormwater runoff; invasive species and zoonotic
disease transport minimization

* Multimodal access to recreation

There is MnDOT

development, for example, of new design and

embedded potential for

project performance standards for roadways that

incorporates expanded transportation demand
modeling, functional classification flexibility and
eco-region informants of environmental problems or

constraints could have the following project impacts:

* Design  standards on  bioregional and
hydrological criteria — e.g., roadside vegetation,
culverts, pavement porosity—and related land
use adjacencies

* Management practices including right-of-way
vegetation and bridge maintenance and painting

* Noise, vibration standards by key species in
SGCN

* Improved standards and practices for invasive
species mitigation

* Chemical storage performance standards

Relationship to Existing Programs, Laws,
Regulations: The complex array of programs, laws,
and regulations illustrates the relatively disconnected
pattern of transportation system development
from land use development and environmental
conservation. Today the long range transportation
planning process is embodied in the document,
Minnesota Statewide Transportation Plan: Moving
Minnesota from 2000 to 2020 and there is a 2008-
2030 Transportation System Plan (TSP), for the
eight-county metropolitan area. There is, however,
currently no integrated statewide environmental

or land use planning. More effective and eflicient
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statewide environmental planning and assessment
processes could be more closely aligned to this
transportation planning and funding processes.
This alignment potential represents an important
opportunity to provide a fuller environmental
cost accounting as part of an aligned planning and
budgeting process. MnDOT, for example, is audited
by the Office of the Legislative Auditor. http://www.
auditor.leg.state.mn.us/PED/2008/trunkhwysum.
htm

One connection between general long term
transportation planning and the development of
projects currently is the three-year cycle of the State
Transportation Improvement Program (STIP). The
STIP is coordinated through the MnDOT Office
of Investment Management (OIM). The MnDOT
statewide planning for the STIP programming
process sits within the long range planning processes

The STIP must adhere to

certain requirements of project type and location.

currently in place.

For example, there are these overall guidelines on
statewide apportionment:

* 10 percent for enhancement activities (a
potential source of environmental mitigation);

* 10 percent for safety activities;

* 24 percent for Transportation Management
Areas (Twin Cities Area);

* 26 percent for other areas of the state (includes
110 percent of 1991 secondary funding for rural
areas under 5,000 population); and

* 30 percent for any area of the state.

Local coordination and project initiation is sought
(and encouraged in the STIP guidance process)
through the Area Transportation Partnership (ATP)
program that is administered through the District
offices of MnDOT. http://www.oim.dot.state.
mn.us/pdpa/STIPGMar01.pdf The ATP process
is given guidance on ‘target’ formulae for funding of
certain types and settings of projects. For example,
statewide 30-40% of funding should be used for
This is a

competitive process and is subject to yearly updates.

preservation of existing infrastructure.
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The process by which localities bring forward
priority projects (usually through the District
Offices of MnDOT and the Area Transportation
Partnership (ATP)) is also the start of a capital

project process.

Funding is distributed on a prorated target
basis by ATP. http://www.oim.dot.state.mn.us/
targetformula/Talking%20Points%20for%20
Web%202-22-06.doc Then, within each ATP certain
thresholds and caps are required by project type
according to fiscal constraints allocation proportions.
http://www.oim.dot.state.mn.us/districtplans/d-4/
Chapter%206%20%20Fiscally%20Constrained %20
Investment%20Plan.pdf

By the time a project has been listed in the STIP
all environmental assessment has been completed,
although this process should be more clearly
elucidated in the STIP guidance document. http://
www.oim.dot.state.mn.us/pdpa/STIPGMar01.

pdf The current processes that accomplish the
Federal mandates on environmental assessment
and mitigation of individual projects are delegated
through the
Act (NEPA).
relatively disjointed—yet paradoxically connected—
by which the
both the assessment and construction of surface
MnDOT
operates by the letter of the environmental
review laws embodied in the NEPA and the Safe
Accountable Flexible Efficient
Equity Act (SAFETEA-LU).

National Environmental Policy

Again, these processes reflect the
accomplish

processes agencies

transportation  projects. Currently

Transportation

The environmental worksheet process begins in
the Environmental Quality Board (EQB). There
are two routes to a full Environmental Impact
Statement (EIS): either it is mandated or it is
determined to be necessary because of size, location
and magnitude of potential environmental impact.
Determination of the level of project assessment
occurs as a process between the MnDOT, MPCA,
MnDNR and the SHPO. Normally highway and
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infrastructure distribution projects require an EIS.
These types of projects and those that are deemed
subject to an Alternate Urban Area Review (AUAR)
have the scope that could be appropriately fitted to
this recommendation.

http://www.eqb.state.mn.us/documents/
EnvironmentalReviewProcess.1.06.pdf

Among the several existing elements or project

reviews are:

* NEPA, EQB processes

Environmental Assessment (EA) is prepared
for federal projects to determine if a full
Environmental Impact Statement (EIS) is
needed. EIS is prepared for mandated projects.
State Environmental Assessment Worksheet
(EAW) or AUAR processes for state or non-
mandated transportation corridor, bridge and
bridge replacement and bypass and bottleneck
projects.  http://www.dot.state.mn.us/tecsup/
xyz/plu/hpdp/book1/2¢cpr/class3/ea/ea.html
The EIS process currently contains the following
steps.

1. The Responsible Governing Unit (RGU—
MnDOT) determines if an EIS is needed.

2. An EA or EAW form is completed by the
RGU and the projects proposer as an aid in
scoping the EIS. The EAW is distributed to
reviewing agencies and noticed in the EQB
Monitor. A press release is provided to a
local newspaper.

3. A 30-day scoping period follows the notice
allowing for public review of the EAW and
input into a decision on the issues to be
analyzed. A public meeting is held during
this period to receive verbal comments.
The purpose of the scoping is to focus the
EIS analysis on the pertinent issues and to
determine what reasonable alternatives will
be compared to the project.
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4. The RGU makes an official scoping decision

which outlines the contents of the EIS.

. A summary of the scoping decision is
published in the EQB Monitor and a press
release is supplied to a local newspaper.
(The Monitor notice is termed an EIS
Preparation Notice.)

. The scoped issues are analyzed with
economic and sociological impacts being
considered in addition to environmental
impacts. The results of the analysis are
compiled into a draft EIS document.
Frequently, a consulting firm is hired to
assist the RGU with the analysis and the

document.

. Any person can review and comment on
the draft EIS for a period of at least 25
working days after a notice of the draft EIS
is published in the EQB Monitor. A press
release is sent to a local newspaper. A public
meeting must be held to receive verbal
comments.

. The EIS is revised into final form based on
the comments received.

. The RGU makes an official decision on
the adequacy of the EIS. A notice of
the impending decision is published in
the Monitor at least 10 working days in
advance. The adequacy decision is based
on three criteria: (1) Were all issues
for which information was reasonably
available addressed? (2) Were all legitimate
comments on the draft responded to? and
(3) Were proper procedures followed? In
exceptional circumstances, this decision may
be made by the EQB instead of the RGU.
http://www.eqb.state.mn.us/documents/
EnvironmentalReviewProcess.1.06.pdf
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* MnDOT ATP processes
County and MnDOT District planning -
funding frameworks by mode, county and
state aid, functional classification, roadway
design.  MnDOT regional districts prepare
transportation plans in consultation with the
counties and in the case of the Twin Cities,
Met Council. Some road, bridge, and transit
projects in these plans go to the STIP. Mapping
and planning protocols observed by county and
local planning and engineering officials follow
the target formulae for existing maintenance
and other project types and the functional
classification set out in this formula. Some
projects remain local. Regardless of funding
sources, the plans set forth mobility and
access improvements to the network, and the
roadway improvements that are codified by
their functional classification. The functional

classification system sets roadway design
standards that are closely followed by district
and county engineers as these standards are tied
to safety and related capacity design standards
as well as to state and county aid compliance.
The connected pattern of standards means
that generally all roadway widths and edge
treatments are physically similar, described
by their functional classification, regardless of
where they are in the state. Very often these
determinations are related to land use planning
and to population projections. When land
use changes by local subdivision, the roadway
classifications set by county-level planning
decisions (e.g., arterial improvements) generally
also guide the design of collector and local
streets. 'This design could, potentially in turn,
along with other related roadway improvements
have the regional impacts on natural resources;
these development-scaled decisions are also
framed by city and county level land use
planning and zoning decisions which tend to
mirror the transportation hierarchy although
strictly speaking these decisions occur separately

from larger order transportation decisions.
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+ MnDOT  Context-sensitive
solutions (CSD/CSS)

Primarily oriented to visual, aesthetic and

design and

recreational  environmental  enhancements,
this program could have a broader and deeper

scientific role.

+ NPDES
The federal Environmental Protection Agency
(EPA) and by delegation, the Minnesota
Control (MPCA), are
responsible for setting standards for impairment
and for enforcing the Clean Water Act and

Pollution

Agency

the associated National Pollutant Discharge
Elimination System (NPDES) permits to
industries, cities (and other larger public
corporate entities which are classified as
MS4 entities) and other ‘point sources’ of
contamination. The transportation network is
not subject to permitting since it is not defined

as a ‘point source/

The potential for increased transparency, cross-
consultation, and overall efficiency and effectiveness
of streamlined processes has shaped updated
federal guidance documents on mandated roles in
environmental assessment and planning integration

issued by FHWA and FTA:

“The

environmental review process gives participants

development of the revised integrated
an opportunity to share past experiences and
to strengthen the interagency relationships that
were established during the development of the
Methodology =~ NEPA/404  process.

These stronger interagency relationships will help

Highway

to improve understanding and ultimately reduce
project delays in the future. Trust relationships,
coupled with the changes noted below, are the keys
to fulfilling the goals of TEA-21 (now SAFETEA-
LU and the Cooperative Agreement). This process
is recommended as beneficial and applicable to
transportation development projects, regardless of
the source of funding”  http://www.environment.

thwa.dot.gov/strmlng/linkingtrans.aspIn
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Time Frame: An expanded time frame (years) will
be needed to implement the alignment and project
review processes recommended and assemble
and create tools, and decades will be needed for

evaluation of transportation impacts.

Geographical Coverage: Aligned planning will have
a statewide effect. What Richard Forman calls in
his book, Road Ecology, the ‘virtual’ catalytic effects
of transportation system changes and the potential
uncertainty built into complexity and/or lag are
made especially complex in the three-biome, multi-
ecoregion, multi-watershed configuration of the state.
This is made more difficult to plan, design, monitor,
and manage with shifting land uses/cover at edges of
metropolitan areas, but also in biofuels production
and distribution areas. Changing patterns of land
use and transportation, even economic development,
attendant upon higher energy costs add further
uncertainty.

One focus in this document is on suburban
expansion since population forecasts seem to place
the greatest emphasis on this growth, particularly
in the outer metropolitan areas surrounding the
Twin Cities. From a transportation and land use
perspective, that geographic focus is one lynchpin
of environmental conservation for all of the state’s
resources. This fact is due in part to the patterns
of urban settlement and their close relationship to
these resources, especially water and land-based

resources and agriculture.

While projections made prior to the current fuel and
food cost rises and mortgage crises have not been
precisely accounted for in this writing, nevertheless
population growth and related VMT projections
have historically been closely tied:

“The target formula includes the state demographer’s
forecast of population for the year 2025 to represent
future system usage....Analysis of the state
demographer’s 1995 projected population and 1995

VMT as reported by MnDOT showed a 99 percent
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correlation between population and VMT.” http://
www.oim.dot.state.mn.us/pdpa/STIPGMar01.pdf

Surface transportation projects of such as
bottlenecks and bypasses, corridor improvement,
bridges have both site specific and corridor- and
eco-region-wide impacts because of the critical
scale setting effect they have on transformative
junctions of land uses, systems of transportation and

ecosystems services production

Challenges: Two administrative challenges are

to align interagency and cross-jurisdictional
environmental assessment relative with statewide
transportation planning and to insert environmental
minimization, mitigation and adaptation into
the transportation investment planning process
that frames project location, purpose and need
statements, planning, design and implementation.
Another challenge is to more effectively link project
planning and design approaches more integrally
with planning to achieve a more comprehensive
statewide strategy to balance growth with resource

conservation.

Other challenges, among many, include:

* Political: the
formulae and the related project-type formulae

metro vs. outstate funding
in comparison with needs and effectiveness of
plan to conserve resources. Agency silos and
legal silos may be obstacles.

Research and Data: Environmental conservation
will eventually be evaluated according to
performance outcomes both statewide and on
projects. A principal challenge is the research
gap, especially relative to rapidly changing
interrelated environmental conditions and
impacts (e.g. research on fate of contaminants
to ground and surface waters). These analytical
and data gaps frustrate the cause of making a
case for integration of modeling, environmental
assessment, monitoring, and evaluation with

planning and design.
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* Modeling and Scenario Building: In order to
model more comprehensive and multimodal
scenarios such as are created in the metropolitan
planning areas and some counties, more precise
measures might be modeled (e.g. projected
VMT based on actual transportation data and
multimodal data from other projects, not just
projected population). However, at this writing,
a forecast of VMT is not necessarily available
(by county.)

Creation of new statewide roadway design,

management practices and standards (e.g.
noise, vibration standards by key species in
SGCN, improved standards for invasive species
mitigation, roadside vegetation, culverts,
pavement porosity, chemical storage performance
standards, statewide stormwater performance
standards for sediments and contaminants,
bridge maintenance and painting standards) on

bioregional and hydrological criteria.

At the project scale, there is the scientific gap in
understanding of cumulative and ‘virtual’ impacts
of transportation projects.  The complexity and
specificity of resources, indeterminate temporal
and spatial impacts drivers, cumulative impact
assessment are among the several scientific and
technical challenges that underlie the considerable

administrative challenges.

Other project administrative challenges include

the cost justification for cross-governmental
coordination, i.e., what are the costs, mitigation
responsibilities and benefits of environmental
streamlining/sustainability? Can they be monetized?
What are the institutional culture challenges
especially relative to shared project control. In
technical terms, there is the coordination challenge
across mapping, and other data resolution issues
(e.g. SGCN at township scale vs. point scale data in
the county biological surveys and scales of attribute
mapping in Data Deli sources and transportation

project planning and design).
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See 2005 Florida DOT data on ETDM evaluation
and the ETAT integration http://www.dot.state.
fl.us/emo/pubs/Final%20PMP%20Report_
April%202005.pdf

Costs: The cyclical planning alignment could be
achieved cost-effectively by reassigning tasks or
moving or creating 2-5 environmental assessment
staff positions to the process team, probably in
EQB. Data sharing, especially GIS, and these added
staff would minimize costs across agencies and
may help to support streamlining. Other project
recommendations especially the formation of ETAT-
supported processes and changes in ATP workloads
might incur initial stafing costs within MnDOT.
http://www.environment.thwa.dot.gov/strmlng/
newsletters/nov03nl.asp

Trans Portation Recommendation

2: Reduce per capita vehicle miles

of travel ( éMT), through compact
mixed-use development and multi- and
intermodal transportation systems

of Recommended Action: The
principal means by which VMT can currently be

Description

reduced are through reducing growth in lane miles
and increasing inter- and multi-modal (including
non-motorized) transportation access and use. In the
context of an automobile and truck fleet that cannot
turn over (i.e. be replaced by more efficient vehicles
and new fuels) in less than a decade regardless of
other conditions, current efforts should concentrate
on supporting planning and design of compact,
mixed-use urban and suburban development and
corresponding inter- and multi-modal transportation
networks. Use existing and proposed MnDOT plans
and processes (e.g., interregional corridor plan, ATP,
ETAT) as foundations for support of compact urban

and suburban development.
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2. A. Use alternative transportation planning and
design processes and tools to support compact
mixed-use development. Incorporate expanded
Transportation Demand Modeling (TDM) and
Access Management modeling and other related
strategies in statewide and local planning and
project design to enhance local multi- and passenger
intermodal access that supports compact mixed-use
development and resource conservation. For example,
expanded Transportation Demand Management
(TDM) analysis of MnDOT interregional corridor
commutesheds, (i.e. areas of service at peak across
modes) could be effective in suggesting alternatives
to usual applications of the functional classification
standards. It is also important to have uniformity
among the expanded TDM requirements across
neighboring communities so that cities that
implement expanded transit- and non-motorized
TDM are not penalized budgetarily for their efforts
by placing themselves at a disadvantage compared to
civil divisions that do not implement TDM.

2. B. Provide incentives for compact mixed-use
development. Encourage and provide priority to
qualified transit and other non-motorized system
fiscal investments in the State Transportation
Improvement Program (STIP) for regions that
integrate local resource planning and performance-
standard based design for compact development.
Incorporate economic and employment development
into resource protection. For example, focus these
approaches on the unique locational and logistical
advantages of the Twin Cities metropolitan area and
other existing employment and service centers.

2. C. Augment and communicate information on
practices and performance of compact mixed-
use development and transportation. Conduct
interdisciplinary research (e.g., case studies) to
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correlate VMT increases/decreases with types,
locations and scales of development in relation to
transportation demand and planning for systems
and modes. Establish databases on VMT-related
statistics for resource-sensitive roadway network
design and for patterns, intensities and combinations
of land uses in multi- and passenger intermodal
development. EQB’s role in organizing this research
would also provide research coordination of state
agency efforts (e.g. with MnDOT, MPCA); counties
and localities (including minor civil divisions),
educational institutions, and non-profit stakeholders
and foundations. Use this information to develop
planning and design toolkits for the state, counties,
metropolitan and local communities, developers,
and citizens that include performance standards
scorecards of structural and non-structural
approaches to VMT minimization/mitigation (e.g.
based on models of per capita/per household VMT

by land use configurations).
Description of Impact on Natural Resources:

The primary direct impact on natural resources of
reducing VMT would be reduced greenhouse gas
(GHG) emissions and other pollutants into the air.

All internal combustion engines produce emissions

of:

* greenhouse gases (GHGs), which include
COz’ carbon dioxide, the complete combustion
product of carbon in the fuel;; CO, carbon
monoxide, which is a product of an incomplete
combustion of carbon; and NOx, nitrogen
oxides , which are the product of high-
temperature combustion of nitrogen (present in
air);

hydrocarbons (HC), which are partially burned

fuel — these are also called volatile organic
compounds (VOCs);
particulates or particulate matter (PM), which

are agglomerations of fuel soot and sulphur
particulates caused by incomplete combustion;

* sulphur oxides (SOx), which are created by the
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combustion of the sulphur contained in fuel,
especially diesel fuel

http://www.ec.gc.ca/cleanair-airpur/ CAOL/
transport/publications/trucks/truck3.htm

In addition, by supporting compact, mixed-use
development, other resource impacts would also be
directly or indirectly reduced. For example, reduced
growth in lane miles would result in reduced:

* vegetative landcover loss, hydrologic
modification, soil erosion (Land)

* surface and ground water quality degradation
through transportation projects (Water)

* terrestrial and aquatic habitat fragmentation
(Wildlife and Fish)

* heating effects, contaminant, nutrient and solids
loading associated with stormwater runoff

(Fish)

Relationship to Existing Programs, Laws,
Regulations: This recommendation is targeted to
provide one approach to meeting the state legislative
mandate to reduce carbon emissions by 20% by

2020.

The EQB has a number of ‘Smart Growth’ resources
published on their website, including the memo,
‘Growing Smart in Minnesota’ (1999) and Smart
Growth Bonding Criteria. The state Department
of Administration also published in 2002 Under
Construction: Tools and Techniques for Local Planning.
In 2000 MN Planning (now largely disbanded)
published a handbook on model ordinances.
http://www.mnplan.state.mn.us/pdf/2000/eqb/
ModelOrdWhole.pdf

While there are a variety of density bonus and
conservation ordinances in Minnesota communities,
there is little consensus on the nature of resource
protection offered by these instruments.  This
effects of the
recommendation on alterations of current local

and other potential positive
practices are otherwise largely not regulated through

subdivision or zoning.

-153 -



Transportation Team - Team Recommendations

Final Plan — Phase 11

Time Frame: Years to implement

processes, decades to develop data,
modeling, scenario building and to
monitor conservation effects

Geographical Coverage: Statewide
but with special attention to the

metropolitan ~ edge  where  the

conversion of agricultural lands present
this and other challenges to the natural
resources of the state.

Figure T6. Left: conventional cul-de-sac low, density development in context of road
networks and land cover. Right: Right: same number of dwellings in compact, connective

street system. Credit: Katherin Thering, UM Metropolitan Design Center.

VMT data statewide vs. metro projections (2007
and historical data), and emissions data and
projections by transportation mode are at:

http://www.mnclimatechange.us/ewebeditpro/

items/O3F14417.pdf

http://www.mnclimatechange.us/ewebeditpro/

items/O3F11914.pdf

Challenges: The relationship across land use,
transportation planning and design and conservation
is poorly understood from scientific, governance
and political and cultural perspectives. There is not
enough research to demonstrate interdependencies
of decisions and to forefront natural resource
protection. And there are, again, data resolution
issues that make it difficult to quantify conservation
performance standards that might written into
transportation planning and design standards at the
statewide level or into local subdivision or zoning
ordinances. Governmental processes in support
of transportation occur generally at statewide and
regional levels largely disconnected from local,
incremental governmental decisionmaking that
makes subdivisions of and assigns use to land via
zoning. The mismatch of the landscape scale of
resource protection and local land use processes and
personal practices is a fundamental. Ultimately land
is largely configured according to private decisions,
based in property rights, potentially a fundamental
political and cultural challenge to conservation-
based land use practices and processes.

Costs: Programmatic costs: development of research
and coordinative support through EQB, MnDOT;

local costs of ordinance revision.

Transportation Recommendation 3:

Develop and implement sustainable
transportation research, design,
planning, construction practices,
regulations, and competitive incentive
funding that minimize impacts

on natural resources, especially
habitat fragmentation and non-

point source water pollution

Description of Recommended Action: This
recommendation would have the objectives of
minimization, adaptation and mitigation of habitat
fragmentation and non-point source pollution
from surface transportation (and related land uses)
through research and design linkages via EQB,
MPCA and other stakeholders with MnDOT and
through expanded existing regulation and funding
incentives for innovative project approaches and
increased environmental innovation on roadway
design standards.

3. A. Develop research programs on habitat
fragmentation

design and

and planning,

construction  techniques  for  adaptation,
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minimization, mitigation and restoration. Roads
variously fragment habitat. Some species are more
or less impacted by road network configuration,
width, pavement and shoulder treatments, bridging,
and sizes and types of culverts; and are generally
also benefited by vegetated edge design and
management and grade-separated crossings such as
bridges or culverts. While there is a body of existing
research around the academic efforts of Richard
Forman, Daniel Sperling and others, the main foci
of environmental mitigation of habitat loss are still
largely practice-based. See for example FHWA
Context Sensitive Designs/Solutions website http://
www.thwa.dot.gov/context/index.cfmAnd for cases,
see http://www.contextsensitivesolutions.org/

Research is also needed to explain land cover and
species relationships to local and regional impacts of
road functional classification changes (widening and/
or curbing), new routes, bridges, culverts, and other
projects. Further research is needed to document
effectiveness of innovative techniques including
hybridizations of the
context sensitive design/ solutions (CSD/CSS) and
innovative crossings of water.

functional classification,

Research specific to best conservation practices
for Minnesota’s prime terrestrial and aquatic
habitats and species in greatest conservation need
(SGCN) would be embedded into EQB/MnDOT
statewide and district office planning as eco-regional
GIS coverages at increased resolution to make
determinations of pending impacts and as planning,
design and construction practice and incentive grant

guidelines.

3. B. Develop research and design linkages on
non-point source pollution to surface and ground
waters from right-of-way and adjacent land uses
that would improve performance of roadway-
based infrastructure in relation to hydrological
resource resilience and overall stability. In this
state, water is always close whether on the surface
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or in the ground. The cumulative and spatial
impacts of transportation and associated land use
development on water quality and aquatic habitat are
only beginning to be understood. Research is needed
to develop a finer understanding of the spatial and
biophysical dynamics and metrics of transportation-
induced contamination of water, especially surface
water, but in areas of high permeability, also ground
water. Research on fate to ground and surface waters
by landcover, land use and soil types is needed
stormwater performance

to mprove statewide

standards for sediments and contaminants - Total
Maximum Daily Load (TMDL). These standards
could inform review of all transportation projects for
NPDES permits as recommended here. The research
would identify issues, model, and test hypothetical
conservation planning, design, implementation and
management practices across scales. For example,

research could:

* Develop data analysis and research in support
of new MnDOT design performance standards,
and local standards and practices.

Establish state watershed databases on non-
point source pollutant fate by land use/land
cover types and establish design, planning,
design and management practices by
contaminant, land cover, slope, soils, stream
segment, overland distances (buffers) to surface
waters, and relationship to groundwater and to

biotic resources (especially aquatic habitat).

Relate project planning and design goals,
incentives and best practices to long-term
(cumulative impact) models of performance on

watershed bases.

3. C. Implement a standard baseline of habitat
fragmentation and non-point discharge review for
all projects that increase in impervious highway
roadway or drainage infrastructure surface in
Minnesota. Require all new roadway projects or
functional classification upgrade projects on existing
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roads to secure National Pollution Discharge
Elimination System (NPDES) permits.

interfaces of this

Another of the

recommendation could link project development

principal

more closely to comprehensive habitat data and
impact analysis via the connection between the
MnDOT statement of project ‘purpose and need’
and environmental review. The statement of
purpose and need provides the basis for developing
a range of reasonable alternatives and, ultimately,
the identification of the preferred alternative. It also
sets budgetary frameworks. If properly described,
it also limits the range of alternatives which may
be considered reasonable, prudent, and practicable
in compliance with the Council of Environmental
Quality (CEQ)
Executive Orders on Wetlands and Floodplains,
and the Section 404(b)(1) guidelines... Further, it

regulations, Section 4(f) the

Final Plan — Phase 11

demonstrates the problems that will result if the no-
build alternative is selected.” http://www.dot.state.
mn.us/tecsup/xyz/plu/hpdp/book1/2b/class1/

purpose-need.html

3. D. Pilot incentive program grants for habitat
and water quality conservation design and
construction innovations in
projects. Using the LCCMR as the granting body,
with MPCA and MnDNR as joint reviewing

bodies, create a grant program to MnDOT, counties

transportation

and local governments for transportation projects
that demonstrate new or catalytic conservation
approaches to road and related drainage design,
development or (re)construction.

Description of Impact on Natural Resources: The
principal objectives of research programs would be
strengthen planning, design and

Top of watershed

Hillside Before Road Construction

Top of watershad

Water Flow Qutside Stream

Hillside After Road Construction

——————s Sediment Flow

S, implementation practices to revetse,
y Floor
stabilize, minimize, mitigate or

adapt to:

* vegetative landcover loss via
increase in impervious cover and
other drainage modifications related
to transportation  development
associated with new  routes,
functional classification changes,

and/or land subdivision (Land and

Water)
_r * habitat disconnection (Habitat)
alley Floor
* surface and ground water

quality degradation through erosion
and sedimentation in construction
and post-construction effects of
transportation (Water,
Habitat)

* construction

projects

impacts  of
bridges and culverts including noise,
vibration, and sedimentation (Water,

Figure T7. Road construction alters and speeds runoff patterns and volumes, and

Habitat, Fish)

directs sediments and associated contaminants rapidly to the valley floor of a stream

system. Credit: Katherin Thering, UM Metropolitan Design Center.
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GEMERALIZED RURAL SECTION

& uch i mad salt, minerals, and b
adhear to read dust and soif partices

Wind and ram camy comtaminated sof partices to rad
shodider and ditch

-Contanans 2 nfitraied with storm wate nnoff and

g o

surkace walef ] ]

GEXERALIZED URBAN SECTION

- Comtaminants such as mad salt, minerals, and heavy metals adhear o
o st and sl partices

Storm water runoff carries contaminated soil particles mio storm sewer
-Contaminants directiy enter surface water bodies via
underground pipe

— — —

Figure T8. One current practice in road design is to provide vegetative infiltration areas in roadside swales to filter and
slow runoff from paved surfaces. Curb and gutter additions to roads that accompany the changes in functional classifica-
tion (e.g. to urban arterial) are especially detrimental near water bodies.. Credit: Katherin Thering, UM Metropolitan

Design Center.

* flow  constriction and aquatic  habitat

fragmentation of roadway and bridge design
(Habitat, Fish)

* heating effects, contaminant, nutrient and
sediment loading associated with stormwater

runoff from pavement (Fish)

Relationship to Existing Programs, Laws,
Regulations: NPDES review is used for some

http://www.dot.
state.mn.us/tecsup/xyz/plu/hpdp/forms/forms_

transportation  projects.  See
erosion.html In the Twin Cities metropolitan
area the Metropolitan Council has created the
Livable Cities Demonstration Account program
to provide competitive grants to communities
to incentivize environmental innovation in site

planning and design. This program could be a model.

Time Frame: Years

Geographical Coverage: Statewide; particular
research focus on metropolitan edges and forest
interior areas of state; key watersheds: lake-to-
lake movement, water crossings in stream and river

corridors.

Challenges: Data and mapping at appropriate
resolution to assess impacts of transportation

changes; jurisdictional implementation.
Costs: COSts:

Programmatic Funding  for

development of research, innovative grants and
coordinative support through EQB, MnDOT,
MPCA, and MnDNR
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Road Impacts on Critical Habitat:
An Analysis Based on the Sherburne

County Transportation Plan

Sherburne County is predominately rural, but is
undergoing rapid development. The count contains
several important natural habitat areas, including
the Sherburne National Wildlife Refuge, the
Sand Dunes State Forest, and a border with the
Mississippi River.

The Sherburne County Long-Range Transportation
Plan (2007), in which the ‘green corridor’ multimodal
map was used, was also used to begin to suggest how
to assess the amount and quality of critical habitat
changes with respect to planned changes in road

Final Plan — Phase 11

functional classes. The intent of the transportation
plan is to accommodate anticipated growth over the
next 20 years (to 2030), including moving goods
related to farming, mining and agricultural activity,
as well as increased commuter use.

The analysis was based on the terrestrial critical
habitat map created in the Statewide Plan for
Conservation and Preservation (Critical Habitat
series Figures T11 through T16). The habitat map
was formed by integrating a number of natural
resource data layers, including Sites of Biodiversity
Signiﬁcance, Species of Greatest Conservation Need,
game species, terrestrial vertebrates, and a number of
other factors. The habitat analysis also incorporated
key stressors and drivers of change, including road
density, housing density, and the connectivity at

Figure 14

Legend

O Existing Pedastrian/
Bicycla Crossing

Locabons

O Possible Pedestrian/
Bicycia Crosaing
Locations
Proposed Regional Trail

O Comdor Connection
Locatons

==ss Phase | Northstar
Commuter Rail

=sss Phase | Northstar
Commuter Rail

Plosned Tralh
Proposed Trail
’ Comdar
Parks and Open Spaces
—— Railroads
£ Open water

0!23A

- — Mées N

CRE
couu'nl\c Guaowr, Inc,

Figure T9. The several conservation green corridors in the Sherburne County Multimodal Plan (2007) represent a good beginning point
to suggest the tradeoffs in resource conservation and the locations and types of roadway functional classification change and related bridging
proposals that require more thorough analysis and design. In the eastern part of the county (shown in the box) functional classification
upgrades are proposed for County Hwy 4 in the Sherburne National Wildlife Refuge and for County Hwy 5 between the Refuge Area and
the Sand Dunes State Forest. Credit: Katherin Thering, UM Metropolitan Design Center.
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Princeton

.
Sherburne National
Wildlife Refuge

Zimmerman

’ Sand Dunes
State Forest

Elk River

Princeton

d
- Sherburne National
. Wildlife Refuge

Zimmerman

’ Sand Dunes.
State Forest

-

Elk River

Big Lake

Figure T10. One alternative, right, to minimize the impacts of proposed upgrades in and at the southern edge of the Sherburne National
Wildlife Refuge (County Hwy 5 and County Hwy 4 ) near Zimmerman would be to shift these green corridor’ projects around the habitat in
the refuge (see mapping below) and to design a location-specific roadway type to buffer impacts at the edges of the refuge and the Sand Dunes
State Forest. Credit: Katherin Thering, UM Metropolitan Design Center.

the wildland/urban interface. The present analysis
expands on the Statewide Plan habitat analysis in
that it assess changes in habitat as they related to
specific transitions in road function classes projected
in the Sherburne County Transportation Plan.

The proportion and quality of critical habitat was
assessed along all roadways in the county, both
existing (2007) and projected (2030). Roads were
analyzed by functional class: major, minor and urban
collectors and major and minor arterials. The buffer

Functional Class Buffer Distance im;
Urban Collector 90
Minor Collector 90
Major Collector 180
Minor Arterial 270
Major Arterial 360

Table T1. Buffer distances for road functional classes.
Credit:

distance for the analysis varied with road functional
class, as shown in Table T1. A change analysis was
used to determine the degree of habitat change

association with transitions in road classes.

The plan adds 7.5 miles of road to the existing
transportation network. There are strong differences
in functional class, however, with 58 miles of road
becoming minor arterials, predominately from the

minor and major collector class of roads.

The direct and indirect influence of roads varies
with road size (Forman), so the transition to minor
arterials from small classes of roads has a significant
potential on habitat quality. This is particularly true
in areas where major collectors traverse significant
natural areas. The north-south corridor along the
western edge of Sand Dunes State Forest and the

east-west arterial that bisects the large area between
the state forest and the Sherburne National Wildlife

-159 -



Transportation Team - Team Recommendations

Refuge has both direct effects on local habitat,

but also broader effects related to the landscape

connectivity within the region

Functional Class
PRINCIPAL ARTERIAL
MINOR ARTERIAL
MAJOR COLLECTOR
URBAN COLLECTOR
MINOR COLLECTOR
Total

2007
61.8
35.6
169.4
14.8
76
357.6

2030
52.1
93.7
135.1
20.3
63.8
365.1

Change
-9.6
58.1
-34.2
5.5
-12.2
7.5

Table T2. Road lengths (mi) in current and future functional classes.

Credit:
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Figure T11. Critical Habitat. Credit: Gerald Sjerven, NRRI
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Recommendations

Introduction

General Context

The United States is one of the largest consumers
of energy in the world, consuming roughly 100
quadrillion BTU of energy each year (EIA, 2006).
Fossil fuels, including petroleum (40% of supply),
coal (22% of supply), and natural gas (23% of
supply), account for 86 quadrillion BTU. U.S.
consumption of oil in 2006 reached 7.6 billion
barrels, with just under half of this amount coming

from foreign sources.

Motor vehicles in the Unites States consume nearly
3.4 billion barrels of oil each year. In Minnesota,
gasoline consumption is slightly higher than the U.S.
average. Vehicles driven in Minnesota consumed
nearly 2.6 billion gallons of gasoline in 2006. U.S.
demand for coal reached 1.1 billion tons in 2007,
over 90% of which was burned to generate electricity.
Minnesota currently obtains 65% of its electricity
from coal, 25% from nuclear power, 5% from natural
gas and petroleum, and 5% of its electricity from
renewable sources, including solid waste, wood,

wind, hydroelectric and landfill gas.

There is increasing awareness of the adverse
consequences of relying on fossil fuels. Petroleum
supply is expected to decline within the next decade
or two as the world reaches peak oil. Burning
fossil fuels, including coal, produces large amounts
of greenhouse gases, which contribute to global
climate change.  Coal burning also produces
mercury emissions, which pollute land and water,
and accumulate in aquatic organisms. Minnesota
burned 20.9 million tons of coal in 2006. Minnesota
carbon dioxide emissions arise mainly from electrical
production (35%) and transportation fuels (34%).
Minnesota emissions of carbon dioxide now exceed

140 million metric tons.

Federal and state policies now actively promote
renewable energy production in order to supplement
and potentially replace a portion of the energy
supplied from fossil fuels. Renewable energy now
accounts for 7% of the U.S. energy supply. Major
renewable sources of energy in the United States
include hydroelectric power (36% of renewable
supply), (53%), (5%),
geothermal energy (5%), and solar energy (1%).

biomass wind  energy
There is a significant desire and potential for future
expansion of the energy supplied from biomass,

wind, geothermal, and solar energy sources.

The Federal Energy Policy Act of 2007 mandates
36 billion gallons of ethanol from renewable
sources, with 21 billion gallons from cellulosic
feedstocks such as corn stover or perennial energy
crops. Minnesotas Next Generation Energy Act
of 2007 mandates an 80% reduction in greenhouse
gas emissions by 2050. Minnesota also requires
that all gasoline sold for motor vehicles include
a 10% blend of ethanol, increasing to a 20% blend
beginning in 2012. Xcel Energy will be required
by law to generate 30% of its electricity using
renewable sources by 2020, which could include
biofuels used to generate electricity. These policies
mean that agricultural and forest lands in Minnesota
will increasingly be used to produce biomass-based
fuels, leading to competition with other types of
production and uses that occur on these lands,
including food, fiber, animal feed, wildlife habitat
(e.g, pheasants and waterfowl), and recreation.
At the same time, it is unrealistic to expect that
biofuel energy production practices alone can supply

Thus,

it is important to develop policies and strategies

Minnesota’s growing demand for energy.

for significant conservation of fossil fuel sources in

parallel with increased renewable energy production.
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Figure E1. Trends in Minnesota population growth, energy consumption, vehicle miles traveled and greenhouse gas emissions.

Also

Credit: Laura Schmitt Olabisi, University of Minnesota Sustainability Initiative., MPCA.

Relationship ofEnergy Production and Use
Team Recommendations to Other Minnesota
Legislative Body Recommendations

Minnesota has been very proactive in trying to
develop strategies to combat climate change, and
promote renewable energy resources for electricity
and transportation. Governor Pawlenty signed the
Next Generation Energy Act in May of 2007 to
promote energy conservation, community based
energy development, and greenhouse gas reduction.
Another outcome of this act was the establishment of
a NextGen Board to develop bioenergy and biofuel
policies and recommendations. Recommendations
of the NextGen Board (MDA, 2008) were reviewed
by the SCPP Energy Production and Use Team.
Some of our recommendations are nearly identical
with the NextGen Energy Board recommendations
(e.g. improving energy and water use efficiency in
biofuel production). Most are complementary, and
focus on mitigating impacts of renewable energy

production on the environment.
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associated with the Next Generation Energy Act
was the formation of a Minnesota Climate Change
Advisory Group (MCCAG). MCCAG was asked
to develop policy recommendations to reduce or
MCCAG developed
recommendations to reduce greenhouse gas emissions
by 470 million tons by 2025 through changes
in agricultural, forestry and waste management;

sequester greenhouse gases.

through residential, commercial, and industrial non-
electricity supply; through energy supply; through
transportation and land use; and through cross-
cutting or integrated strategies. Again, the LCCMR
Energy Production and Use Team reviewed the
MCCAG recommendations (Center for Climate
Strategies, 2008). Some of our recommendations are
nearly identical with MCCAG's recommendations
(e.g. expanded use of biomass feedstocks for
electricity), while others are complementary.

In 2003 the Minnesota Legislature asked the
Legislative Electric Energy Task Force to develop
(LEETE  2005)

potential wind electric energy resources.

recommendations concerning

Some
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Energy Production and Use Team recommendations
are very consistent with LEETF’s recommendations,
(e.g. develop mechanisms for better coordination of
government efforts on renewable energy impacts). In
contrast to the LEETF recommendations, the Energy
Production and Use Team’s recommendations are less
focused on wind energy sources, and more focused on

biomass energy sources.

Given this context, the Energy Production and Use
Team has developed 25 recommendations for the

SCPP that embody the following goals:

* promote renewable energy production strategies
that reduce reliance on fossil fuel consumption
and create environmental cobenefits

* promote a healthy economy based on renewable
energy production strategies and environmental
protection

* promote efforts to conserve energy and improve
energy use efficiency

* promote strategies for significant reductions in
mercury deposition

Team Recommendations - Energy and Mercury Team

Trends

Energy Consumption

Over the last decade, Minnesota’s population has
increased by 23% (see Figure E1). The Twin Cities
metropolitan area has expanded rapidly during
this period, and people now commonly commute
20 or more minutes from home to work. Vehicle
miles traveled have increased 73%, leading to greater
consumption of gasoline in motor vehicles. Overall,
energy consumption in Minnesota has increased 46%,
while carbon dioxide emissions have increased 53%.

Electricity Consumption

Electricity demand in Minnesota will climb exponentially
in the coming decades if current growth continues (see
Figure E1). Under the Renewable Energy Standards,
an increasing portion of this electricity will come from
renewable sources. Wind, solar, and deep geothermal
energy would be best able to meet this growing
demand with minimal impacts on the state’s land
resources. Wind is already deployed on a widespread
but further research and

basis in Minnesota,

technological development are needed

to overcome storage and intermittency

120

concerns as a greater percentage of
the state’s electricity is generated with

100

wind. More research is required on
solar and deep geothermal energy

80

sources to determine their potential

60

(trillion BTU)

for implementation, and to overcome
technological constraints. In some

40

regions of Minnesota, municipal

solid waste or waste streams from

20

paper production, timber processing,

or animal husbandry may play a role

0 T T T T
1980 1990 2000 2010 2020

Electricity Production from renewable fuels

2030

2040 in renewable electricity production.

Figure E2. Historical and projected electricity production from renewable sources. Historical
data from MIPCA/Electric Power annual; future projections based on projected Minnesota
electricity consumption and Minnesota Renewable Energy Standards. Credit: Laura Schmitt

Olabisi, University of Minnesota Sustainability Initiative.

Exclusive reliance on perennial crops
to produce electricity would strain
the state’s land resources and would
compete with agricultural land for the
production of food, feed, and ethanol.
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_Country Consumption
(MBTU/p)

Canada 436 §
Denmark 153
Finland 241.5
France 181.5
Germany 176

Italy 138.9
Japan 177
Norway 455.7
Russia 212

Spain 163.3
Sweden 259.9
United States 340.5

Table E1. Per capita energy consumption by country for
2005. Credit EIA, (www.eia.doe.gov/emeu/ international/
energyconsumption.html)

Energy Conservation

There is significant potential to reduce the energy
consumption of the state by taking actions on
industrial, commercial, and consumer levels. Study
of usage patterns abroad indicates that the energy
consumption per capita is very high in the United
States compared to other industrial nations. In
2006, the U.S. per capita energy consumption was
estimated to be 334 million HBTU per person, a
slight improvement from 2005. The comparative
consumption numbers for various industrialized
countries is shown in Table E1. For Minnesota, the
comparable number was 362.2 MBTU per capita.

Many industrialized  countries have been
significantly more aggressive in reducing the energy
used by all sectors of their economy by establishing
reuse and recycling practices for municipal waste
that recaptures a significant portion of the energy
content of this material for production of energy
or for conversion into new manufactured products.
Japan and Germany have established policies that
try to maximize the benefit waste capture and
have sound conservation practices. Germany’s

other European neighbors have also focused on
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improved conservation as a key energy policy.
Additional conservation policies encourage the
use of optimized architectural design practices for
building construction that incorporate energy use
optimization for both commercial and residential
construction. Extensive use of shallow geothermal
heating practices is being practiced in Germany for
both commercial and new residential construction
and in retrofitting existing commercial buildings
where possible. In Japan and Germany, there is also
a key emphasis on recovering the energy from waste
heat sources from industrial operations in order to
produce power and steam. Some cities also have
instituted district steam heating practices to take

advantage of combined heat and power situations.

On a consumer scale, policies to encourage energy
conservation through adoption of energy efhcient
lighting, heating, and building materials.  One
notable example for building materials is the
incorporation of encapsulated parafiin wax nodules
in wallboard. The capsules soak up inside heat
during the day and release it at night to help reduce
air conditioning and heating requirements.

Waste recycling is also extensively used in Japan and
Germany, as well as other European Union countries.
Recycling programs maximize the reuse of materials
in manufacturing products, reducing the need for
new material. Alternatively, the materials energy
value may be extracted from waste materials before
they are landfilled. Some key recommendations
are made for Minnesota to help the state reduce its
energy consumption through improved conservation
practices.

The capture and reuse of waste heat from the states
power and industrial sector should be encouraged.
Technologies now exist (e.g., organic rankine cycle
(ORC) engines and Kalina engines) for using low
temperature heat and directly converting this energy
source to electrical power. The adoption of these
recapture technologies could facilitate the amount
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Minnesota Energy Consumption by Sector, 1970-2004
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Figure E3. Energy consumption in Minnesota by economic sector, 1970-2004. Credit: Laura Schmitt Ola-
bisi, University of Minnesota Sustainability Initiative; MPCA and Minnesota Utility Data Book

of electrical energy generation that could be attained

energy sources

from alternative, low green house gas energy sources
and also help meet the conservation mandates for

industrial consumers that are outlined in existing

in the
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and

northeastern Minnesota

Central, eastern,

(except MN areas of

Lake Superior) show
much  lower  wind
speeds  resulting in

the lowest potential.
It is also important to
note that wind speed
and energy potential

increase with turbine

height. Minnesota
currently produces
1300 MW of wind

energy, with another 47
MW anticipated from
current  construction

projects.

Of all the renewable

state, wind generation

potentially has the lowest overall impact on natural
resources. No water is required for cooling in wind

Minnesota statutes on future electrical power

generation.

Vehicle travel is responsible for one third of
Minnesota’s energy consumption and greenhouse gas
emissions (See Figure E3). Individuals can make choices
to reduce energy demand for transportation by driving
at lower highway speeds, commuting to work by
bicycle, foot or mass transit, and choosing to live close
to where they work and shop. Programs designed to
educate and raise awareness of carbon footprint, as
described in one of the recommendations below, can

help to inform individual choices.
Wind potential

Wind energy potential in Minnesota is greatest in

Minnesota's Wind Resource by Estimated
Annual Energy Production at 80 Meters

Annual Energy
Production
(MWh)
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WindLogics

the southwestern portion of the state (See Figure
E4).

regions also show high wind energy potential.

The south, southeast, west, and northwest
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Figure E4. Minnesota’s wind resource potential. Credit: Min-
nesota Department of Commerce and WindLogics
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gases are generated during the c 4
i h d land 2 —¢— Current blending
operations ase, and lan =
P . phase . 8 35 HRRRIOHOK mandates
requirements are relatively -
small. The largest barriers to '%_ 3 —=— Current blending
increased wind production E L mandates with federal
. n —~ < CAFE standards
include storage needs (storage c @
.. ) ) 835 » 55 mpg fleet fuel
technologies, including various =3 M efficiency
. (@]
battery  designs, currently 5__% 15
exist but may be prohibitively i r e bR;gl(J)ggg VMTs by 1/3
. .. ©
expensive) and transmission. 5
Q —x— 10% of senate ethanol
N . . c .
Wind turbine design and s production mandate

layout are important aspects 1985

of wind farm planning due

2005 2025

to the differential impacts
of the various designs on
wind power and avian
mortality (National Wind
Coordinating Collaborative,
2007).

affected by factors such as location, tower height,

Wind power is

lattice or tubular tower, and tower alignment. The
tubular tower design is most commonly used for
today’s wind farms; this design is simple and reduces
areas where birds can perch and nest. It is also
important to correctly determine where the wind
farm will be located. There is a consensus in the
literature that a pre-construction study should be
done to determine if there are any important avian
considerations near the construction site that would
call for different design and construction techniques.
For example, if the project is near a large nesting
habitat for a certain bird species, construction should

be put on hold during important breeding periods.

There is also a potential for using small wind turbine
generation systems to help reduce local power
requirements on a distributed basis where local
wind conditions are favorable. The County Building
in Duluth, MN has installed 6 small turbines
on the roof of the building which will provide a

substantial amount of the electrical energy required

Figure E5. Historical and projected Minnesota ethanol production under a variety of future scenarios.
Most of Minnesota’s future ethanol production is likely to be exported. Future projections based on
Minnesota vebicle miles traveled, current and future blending mandates, and recently enacted CAFE
standards. Credit: Laura Schmitt Olabisi, University of Minnesota Sustainability Initiative, Min-
nesota Department of Agriculture.

for the building operation. The use of distributed,
smaller scale systems should be explored for those
locations that have good wind conditions. Many tall
municipal structures may be good candidates for this
type of application.

Another important consideration for wind and
other renewable energy sources is the role they
might play in the transportation sector. One of the
recommendations in this section is to incentivize
a partial transition of Minnesota’s vehicle fleet
to electric power generated from wind, solar, or
geothermal sources. This will have the benefit of
reducing state greenhouse gas emissions, while
alleviating pressure on the land resource to produce

both food and fuel.
Biofuel potential

Minnesota’s population is expected to grow by an
additional million people in the next two decades.
A number of different policy options are available
to mitigate the impact of this population growth
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on consumption of fossil fuels for transportation.
Minnesota’s demand for ethanol currently is
263,000,000 gallons per year. With current ethanol
blending mandates (10%, increasing to 20% by
2012) and anticipated increases in population
and vehicle miles traveled, Minnesota vehicles
will consume roughly 2 billion gallons of ethanol
by 2025 (See figure E5). If corporate average
fuel efficiency (CAFE) standards of 35 mpg are
fully implemented by 2020, Minnesota’s ethanol
consumption will rise to roughly 750,000,000
gallons. If fleet fuel efficiencies of 55 mpg are
reached, ethanol consumption in 2030 would
increase only slightly above current consumption.
If vehicle miles traveled are reduced by one-third,
ethanol consumption by Minnesota vehicles would
be stabilized at roughly 300,000,000 gallons per
year. Regardless of changes in fuel efficiencies or
vehicle miles traveled in Minnesota, Minnesota’s
ethanol production is likely to be strongly influenced
by national trends, as Minnesota is a net ethanol
exporter. The Federal Energy Policy Act of 2007

Team Recommendations - Energy and Mercury Team

mandates 36 billion gallons of ethanol production.
Minnesota currently produces roughly 10% of the
nation’s ethanol. Assuming that this trend continues,
by 2025 Minnesota will produce roughly 3.6 billion
gallons of ethanol, most of which will be exported
from the state.

Minnesota has significant potential to produce
ethanol from renewable resources. At present,
these resources include corn grain, sugar beets,
aspen trees, softwood timber, and smaller amounts
of other resources. Future resources for ethanol
production on agricultural cropland include high
input monocultures of row crops, monocultures
of perennial crops, and low input polycultures of

perennial crops.

High input monocultures of row crops would be
based primarily on corn grain and corn stover in
a corn-soybean or corn-corn-soybean rotation.
Minnesota currently produces 2.2 billion bushels of
corn grain and over 5 million tons of corn stover. If

cellulosic ethanol production

_ techniques become economically
Biomass Neaf‘ Term Future- feasible, this stover could
Source Current | Achievable | Potential Notes potentially pro duce 3.8 billion

gallons of ethanol, compared to
Current: 3.7 M|, potential ethanol production
cord harvest; from corn grain of 6.3 billion
future 55 M gallons. These estimates assume
II:EI(:;‘rlléis\szood 0] 1,495,000 1,495,000 | cord harvest that all of the corn grain and
Residues 750,000 | 1,155,000 | 1,155,000 stover production in Minnesota
Red Pine 184,000 | 310,500 | 409,400 would be used for ethanol, an

extremely unlikely scenario.

Aspen 100,000 acres@ )

Thinnine 0 0l 1000000 ! 10¢/ac Monocultures of perennial crops
Brushla; s 0 400.000 ’ 400' 000 could include plantings of alfalfa,
] ] ' ' switchgrass, miscanthus, hybrid
35 t/ac/t yield poplar, or willow. Research at
Energy Crops 0 Q 5,600,000 | 1.6 M ac the University of Minnesota
Total 034.000 | 3.360.500 Southern Research and

Table E2. Summary of woody biomass resources. Credit: William Berguson, Program Director,

Forestry, NRRI.

Outreach Center across a wide
range of soils and landscapes

has shown that alfalfa produced
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7.2 tons/ac, and switchgrass produced 2.7 tons/
ac. In comparison, 3.3 tons/ac of corn stover were
produced in the same experiment. More research
is needed to optimize all aspects of production
management for these crops.

Research at the University of Minnesota’s Natural
Resources Research Institute has shown a large
potential for producing cellulosic ethanol from forest
biomass (See Table E2). Hybrid poplar plantations
have the potential to produce approximately 5 tons/ac
based on the current best clone materials, Potential
sources of forest biomass for ethanol production
include thinning of aspens and red pines, roundwood,
harvest residue from logging operations, brushlands
harvesting, and energy crop development based on
woody biomass (e.g, hybrid poplar). The estimated
biomass availability for the future from these
sources is 10 million dry tons. These sources have
the potential to produce 0.5 to 1 billion gallons of
ethanol.

Polycultures of perennial crops are most commonly
assumed to be represented by mixtures of native
prairie grasses and legumes. These crops have the
advantage of not requiring heavy inputs of fertilizer
or pesticides, but they have the disadvantage of not
producing as much biomass as monocultures of
perennial crops that receive fertilizer and pesticides.

The use of biomass for commercial and residential
heating applications is a growth industry in Europe
and is starting to take off in various parts of the
US. In this case, pelletized wood and other biomass
products are being converted to pellets and used in
specially designed wood burner systems to provide
the heat for the structure using the technology.
In Europe, the logistics of pellet movement are
handled by bulk trucks that move the pellets from
the pellet plant to the consumer on a contract basis.
In Minnesota, pellet production and furnace sales
have already begun and in some situations, MN

wood is being pelletized and shipped to Europe for

Final Plan — Phase 11

Average Crop Productivity
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Figure E6. Average soil-based crop productivity index values for
Minnesota counties. Crop biomass production potential increases
as the value of the index increases. Credit: Aaron Spence, BWSR;
Joel Nelson, David Mulla, UM; data from USDA-NRCS and
BWSR.

use in this type of heating system. The current costs
for propane and fuel oil are high enough to allow
conversion to a pellet fuel system with a reasonable
payback for the consumer. As the price for other
fuels continues to escalate, the biomass pellet heating
systems may become even more attractive for other
heating situations as well.

Biomass fuels are also finding increasing use as
a natural gas and coal substitute in industrial
applications. 'The Minnesota Taconite industry
now routinely substitutes various biomass materials
for the natural gas commonly used in their pellet
induration kilns. In addition, Laurentian Energy in
Hibbing and Virginia, Minnesota is now routinely
using biomass in combination with coal to generate
significant amounts of electricity in Northern St..
Louis county. Minnesota Power at its Hibbard
Plant is fully fueled by biomass from a variety of
sources. This plant produces the steam used by the
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local paper plant located in Duluth, MN. Other
examples of biomass conversion to fuel for both
power and conventional fuel substitution can be
found throughout the state.

Other Renewable Sources

The potential for using solar and geothermal energy
in Minnesota has not yet been thoroughly explored.
Geothermal energy may be divided into two types:
shallow and deep. Shallow geothermal applications
already exist in Minnesota, and are typically used to
mitigate heating needs in winter and cooling needs
in summer. Deep geothermal power can potentially
supply both electricity and heat, but more research is
needed to determine whether this is a viable option
in Minnesota. Passive solar systems (which use the
sun’s energy without mechanical devices) also seem
to have significant potential for use in Minnesota
for heating and cooling of both residential and
commercial structures. While photovoltaic solar
panels remain prohibitively expensive compared
to wind turbines, and are not likely to generate a
significant portion of Minnesota’s electricity in
the coming decade, they may be appropriate for
rooftop use. Shallow geothermal and passive solar
heating systems for heating and cooling should be
encouraged due to their low environmental and green
house gas footprints. Specific recommendations on
the use of these technologies as well as the potential
for establishing the utility of deep geothermal heat
recovery are contained in this report.

Soil Productivity

Minnesota has a wide array of soil types. Seven soil
orders occur, including Mollisols (32% of land area),
Alfisols (27%) and Entisols (18%). Mollisols are the
most productive, with deep topsoil and high organic
matter content formed under prairie grassland.
Alfisols are shallower, less productive soils formed
under forest. Entisols are sandy soils without well
formed soil horizons.

Team Recommendations - Energy and Mercury Team

The suitability of Minnesota soils for crop and
biofuel production depends on a number of factors
including available water capacity, bulk density,
and pH. These factors have been used by the
USDA-NRCS and BWSR to develop a soil crop
productivity index for Minnesota. Soil productivity
(See Figure E6) ranges from 0 to 100, with 100
being the most productive soils in the state and
0 being the least productive soils (bedrock). The
most productive soils are located in the southern
and southwestern portions of the state. The effects
of these differences in soil productivity across
Minnesota’s diverse landscapes have not yet been
accounted for in estimating biofuel production
potentials for different regions of the state.

Commodity prices and Crop Acreage changes

Prices for commodities have increased rapidly since
2005. From 2005 to 2007 the price of corn doubled
from $2 to $4 per bushel. Wheat increased from
$3.42 to $6.65 per bushel. Soybeans increased
from $5.66 to $10.40 per bushel.
prices for commodities are due to a combination of

Increasing

factors, including speculation, prices of oil, drought,
decreasing power of the US dollar, and increasing
demand for corn based ethanol. Over the same
time frame, oil prices increased from $50 to $64 per

barrel, and prices surpassed $130 per barrel in 2008.

In response to steep increases in the price of corn,
Minnesota producers planted nearly 1.1 million
more acres of corn in 2007 than in 2006 (See Figure
E7). This is a 15% increase in corn acreage, which
was accompanied by increases in the application
of fossil fuel-based fertilizer and crop protection
products. Nearly all of this corn planting occurred
on land that was planted to soybeans in 2006.
Despite the large increases in corn acreage, corn
production only increased by 3% between 2006
and 2007. This was largely due to an extensive
drought that affected central Minnesota in 2007,
of lesser importance is that some of the areas with
the largest increases in corn planting are also lower
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Minnesota Corn Acreage Change - 2006-2007
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Figure E7. Change in Minnesota corn acreage between
2006 and 2007. Credit: Joel Nelson, David Mulla, from
USDA-NASS data.

productivity soils. Increases in corn planting acreage
were not uniformly distributed across the state. The
largest increases in acreage occurred in the west
central, central, south central and northwestern
portions of the state. The largest increases as a
percent of corn acreage in 2006 occurred in the Red

River of the North Basin (See Figure E8).

Environmental impacts of
Renewable Energy Production

Erosion Rates for Different

Land Use Practices

Minnesota has a variety of climatic regions,
soil types, cropping systems and agricultural
management practices. All of these factors affect
rates of wind and water erosion. Based on USDA-
NRI data, rates of wind and water erosion are

Final Plan — Phase 11

Minnesota Corn Percent Change - 2006-2007
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Figure E8. Percent change in Minnesota corn acreage

between 2006 and 2007. Credit: Credit: Joel Nelson,

David Mulla, from USDA-NASS data.
greatest on cultivated cropland. Water erosion on
cultivated cropland averages 2.1 t/ac/yr (See Figure
E9), while wind erosion averages 4.3 t/ac/yr (See
Figure E10). Rates of water erosion on pasture and
Conservation Reserve Program (CRP) land average
0.25 and 0.22 t/ac/yr, respectively, much lower
than rates of water erosion on cultivated cropland.
Rates of wind erosion on pasture and CRP land
average 0.15 and 0.08 t/ac/yr, respectively, much
lower than rates of wind erosion on cultivated
cropland.  These results suggest that biofuel
production strategies that favor perennial grasses
rather than cultivated row crops will lead to large

reductions in rates of wind and water erosion.

One of the concerns over use of corn stover for
ethanol production is that removing corn stover
increases the potential for soil erosion. Erosion rates
by water are strongly affected by the percent of soil
surface that is protected by living or dead (residue)
vegetation. As rates of erosion increase, there is an
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Water Erosion Rates for Cultivated Cropland
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Figure E9. Water erosion rates for cultivated
cropland in Minnesota. Credit: Credit: Joel Nelson,
David Mulla, from USDA-NRI data.

increased potential for polluting nearby streams,
rivers and lakes with sediment and associated
nutrients and pesticides that are bound to sediment.
A modeling study currently being conducted by
the University of Minnesota in the Le Sueur River
Watershed in the Minnesota River Basin was used
to evaluate the impacts of various rates of corn
stover removal on delivery of sediment to streams
by water erosion. The Le Sueur River is classified as
an impaired water body for sediment, and roughly
30% of the sediment arises from upland agricultural
sources. Results showed that with no corn residue
removal and a corn-soybean rotation, the average
amount of sediment delivered to the Le Sueur
River was about 1 t/ac/yr. In contrast, if 60% of
the corn residue was removed for cellulosic ethanol
production, roughly 1.6 t/ac/yr of sediment was
delivered to the river. These results clearly show
the need for additional erosion control practices
(such as riparian buffer strips or cover crops) under
situations where corn residue is removed for ethanol

production.
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Wind Erosion Rates for Cultivated Cropland
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Figure E10. Wind erosion rates for cultivated cropland
in Minnesota. Credit: Credit: Joel Nelson, David
Mulla, from USDA-NRI data.

Carbon Sequestration

Another concern with removal of corn stover
is the potential impact on soil organic carbon
content. Stover contains carbon and nutrients
that are returned to the soil over time by natural
decomposition.  These inputs of carbon and
nutrients help maintain soil organic carbon and
fertility. Research is underway at many locations
in the Midwestern US to estimate how much crop
residue should be retained on the soil in order to
maintain soil organic carbon. Results indicate
that more crop residue has to be retained in order
to maintain soil organic carbon than the amount
that needs to be retained to control water erosion

(Wilhelm et al., 2007).

residue can be removed in a no-till continuous

Roughly twice as much

corn cropping system without affecting soil organic
carbon in comparison to residue removal rates in a
moldboard plowed corn-soybean rotation.
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Global climate change is partially driven by
increasing amounts of carbon dioxide emitted to
the atmosphere by burning fossil fuels. One of the
reasons given for promoting energy production
from biomass sources is the increased potential for
sequestering carbon dioxide from the atmosphere.
Perennial crops sequester more carbon than annual
row crops. A recent report by the University of
Minnesota for the DNR (Univ. MN, 2008) suggests
that converting row crops to short rotation woody
tree crops (such as hybrid poplar) would sequester
nearly 2 tons of carbon per year. In contrast,
converting row crops to perennial grasses would only
sequester about 0.4 tons carbon per year. Adding
cover crops to annual row crop systems would
sequester 0.2 tons carbon per year, while converting
conventional row crops to conservation tillage row
cropping would sequester only 0.1 tons carbon per
year. These results suggest that producing cellulosic
ethanol from perennial tree crops would sequester
more atmospheric carbon than any other production
technique.

High Acetochlor Leaching Risk on Corn/Soybean Acres

Figure E11. Areas of high acetochlor leaching risk on
Minnesota corn-soybean land. Credit: Soloman Folle,
Joel Nelson, David Mulla, UM.
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Pesticides

Any expansion of corn acreage for ethanol
production increases the risk of polluting surface
and ground water resources with pesticides. The
two pesticides most commonly applied to corn for
control of weeds are acetochlor and atrazine. Some
counties in southern Minnesota receive as much as
145,000 lbs. of acetochlor and 70,000 1bs. of atrazine
applications annually, although per area rates of
application are typically 2 Ib/ac or less.

The University of Minnesota, working in partnership
with the Minnesota Department of Agriculture,
recently conducted a study to evaluate the risk of
ground water contamination in Minnesota from
acetochlor and atrazine. Small regions throughout
the state of coarse textured soil and sediments were
identified as having a high leaching risk potential.
These regions were superimposed on maps showing
the areas of the state that experienced large increases
in the acreage of corn plantings between 2006
and 2007. An evaluation of the resulting maps

High Atrazine Leaching Risk on Comn/Soybean Acres

Corn and Soybeans
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Figure E12. Areas of high atrazine leaching risk on
Minnesota corn-soybean land. Credit: Soloman Folle,
Joel Nelson, David Mulla, UM.
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indicate that for acetochlor (See Figure E11),
the areas of increased corn plantings did not
generally occur in regions with a high risk for
ground water contamination by acetochlor. For
atrazine, however, many areas of increased corn
plantings were highly susceptible to ground
water contamination (See Figure E12). Thus,
the increased corn plantings in 2007 had a much
higher risk for contaminating ground water with
atrazine than with acetochlor.

Conservation Reserve Program Land

Rising commodity prices have increased the
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expand crop production into areas that have

Minnesota producers will

been protected by federal and state conservation
programs such as the CRP. The CRP pays
farmers to enroll their least productive and most
environmentally sensitive land in practices that
and wildlife habitat.
Minnesota currently has roughly 1.7 million acres

of land enrolled in CRP. CRP acreage is heavily
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Figure E13. Conservation Reserve Program (CRP)
acres in Minnesota. Credit: Joel Nelson, David Mulla,
UM, using data from USDA-FSA.

Figure E14. Acres of Minnesota Conservation Reserve Program (CRP)
land whose contracts expire in different time intervals. Credit: Joel Nelson,
David Mulla, UM, using data from USDA-FSA.

concentrated in the Red River of the North basin
and other portions of western Minnesota (See
Figure E13). These are areas that experienced large
increases in corn planting between 2006 and 2007.
Thus, there is a risk that as commodity prices
increase, producers in the Red River basin and
other portions of western Minnesota will plant their
CRP land to agricultural crops when their contracts

expire,

Contracts on large amounts of CRP land are going
to expire in the next 10 years (See Figure E14).
From 2008 to 2010, nearly 700,000 acres of CRP
land will retire. From 2011 to 2014, 400,000 acres
will expire. From 2015 to 2018, 300,000 acres will
expire. These lands are environmentally sensitive
and provide valuable wildlife habitat. Measures are
needed to ensure that expiring CRP lands are either
re-enrolled or are used for perennial crop production
to the greatest extent possible.

There is a significant potential for production of
biofuel crops on Minnesota’s expiring CRP lands.
If all of Minnesota’s CRP land were planted with
either switchgrass or hybrid poplar, and these crops
produced 3 tons/ac of biomass, roughly 3.5 billion
gallons of ethanol could be produced using cellulosic
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technology. However, it is not realistic to project
that all of Minnesota’s CRP land will be planted
with biofuel crops, because some of the CRP lands
may be re-enrolled after they expire. It is likely that
only the most productive CRP lands will be taken
out of retirement and planted with economic crops.
Analysis of CRP lands (Figure E15) shows that 51%
(900,000 ac) have a soil crop productivity index
between 75 and 100 (average 86). A significant
proportion of these lands have a high likelihood
of being planted with economic crops after their
contracts expire. Roughly 23% (400,000 ac) of CRP
land has a soil crop productivity index between 50
and 75 (average 64). It would not make economic
sense for producers to plant most of this land with
economic crops. The remaining CRP acreage (25%,
440,000 ac) has a soil crop productivity index lower
than 50, and is very likely to be re-enrolled when it
expires.

Consumptive Use of Water

Minnesota cities and industries use roughly 339
billion gallons of ground water (Suh, 200X). In
contrast, Minnesota’s ethanol industry currently uses
2.9 billion gallons of water in the production process.
Ground water supplies 96% of this consumptive
use. There is concern that this rate of ground-
water pumping will deplete aquifers that are used
for public drinking supplies or will dry up streams
that are fed by ground-water discharge. Research
is underway to evaluate these potential problems,
and more research is warranted to understand
how regional ground-water supply and demand
are related. Research is also needed to improve
the water use efficiency of ethanol plants. Current
ethanol plants use roughly 4 gallons of water for
every gallon of ethanol produced. It is projected
that cellulosic ethanol plants may use as much as
6 gallons of water per gallon of ethanol produced.
As cellulosic ethanol production expands, ground-
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demands.
Mercury Pollution

Mercury deposition in Minnesota is responsible
for extensive pollution of streams, rivers, and lakes,
leading to widespread fish consumption advisories.
In a state that values water and fish, mercury
is a leading cause of impaired waters. Roughly
1,892 reaches of water are classified as impaired in
Minnesota, and 66% of these are for mercury.

According to the Minnesota Pollution Control
Agency (MPCA), mercury deposition in Minnesota
was over 11,000 pounds per year in 1990. By 2005,
mercury deposition in Minnesota decreased to
3,300 Ib/yr. Mercury arises primarily (70%) from
anthropogenic sources, and 90% of the mercury
deposition in Minnesota arises from sources outside
Minnesota. Minnesotas 10% share of mercury
deposition arises mostly (56%) from electrical
production plants that burn coal, while 22% is from
processing of taconite ore.

electrical utility plants

100 A
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voluntarily agreed to reduce annual mercury
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Figure E15. Average soil-based crop productivity index and acres of expir-
ing Conservation Reserve Program (CRP) land for four crop productivity
index classes. Crop biomass production potential increases as the crop

water supplies must be adequate to support the productivity index increases. Credit: Joel Nelson, David Mulla, UM.

increased demand without affecting other uses and
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emissions by 275 pounds per year. In 2006, the
Mercury Reduction Act was signed to obtain a 90%
reduction in emissions of mercury from Minnesota’s
electrical production plants. The goal of this act is to
cap mercury emissions from Minnesota coal burning
plants at 789 pounds per year by 2018. Taconite
processing plants are considering a proposal to
reduce their mercury emissions by 50% in 2025.
There is also the potential to substitute biomass
for fossil fuel in both coal burning and taconite
processing plants in order to reduce emissions of

mercury.

The impacts of these mercury reduction strategies
on concentration of mercury in fish are negligible.
For example, the average mercury concentration
in northern pike during 1990 was 0.248 parts per
million (ppm). The projected concentration of
mercury in northern pike after full implementation
of the Mercury Reduction Act in 2018 is expected
to be 0.228 ppm.

outside Minnesota were reduced by 50%, mercury

If mercury emissions from

concentrations in northern pike would drop to
0.190 ppm. These projections show the importance
of promoting policies that reduce mercury emissions
from coal burning plants in regions that border
Minnesota.

Drivers of Change

The 25

Production and Use Team are intended to

recommendations from the

Energy

* promote renewable energy production strategies
that reduce reliance on fossil-fuel consumption
and protect the environment

* promote a healthy economy that is based on
renewable energy production strategies and
environmental protection

* promote efforts to conserve energy and improve
energy use efliciency

* promote strategies for significant reductions in
mercury deposition

Team Recommendations - Energy and Mercury Team

Each

driver of environmental change. Figure 4, in the

recommendation addresses a different
introduction summarizes the potential impact of

each recommendation.
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Energy Team Recommendations

Goal A: Promote alternative energy
production strategies that balance or
optimize production of food, feed,
fiber, energy and other products
with protection or improvement of
environmental quality, including:

* water quality and water
resource supply

o wildlife habitat

. greenhouse gas emissions

* soil quality and critical
landscapes

Energy Recommendation 1: Develop
coordinated laws, policies, and
procedures for governmental entities
to assess renewable energy production

impacts on the environment

Develop laws, policies, and procedures for
governmental entities to assess and manage the
cumulative impacts on the environment of proposed

and  established

focusing on both individual and combined impacts.

energy  production facilities,
Information from this effort should be used to
develop a biennial report to the legislature that
informs the direction of the statewide conservation
planning strategy.

Description of the recommended action: Minnesota
Statutes, 116D.10-.11, require state agencies and the
governor to prepare a biennial report to the legislature
on efforts to address Minnesotas energy and
environmental policies, programs, and needs. This
requirement provides an ongoing vehicle within state
government for internalizing, integrating, and tracking

Final Plan — Phase 11

implementation of recommendations developed by
the SCPP. Further, while the SCPP lays much of the
foundation for future strategy reports, these reports
will need to address other issues and describe how
SCPP recommendations fit with them. For example,
biofuel production initiatives are one component of
a proposed package for meeting state greenhouse
gas emission reduction goals. In addition, they
are potentially a significant vehicle for addressing
impaired waters. The biennial strategy report must
ensure that these efforts complement one another
(along with other state goals, such as enhancement
of wildlife habitat) and that they are kept on track.
This report would integrate information coming
out of the permitting process for individual biofuel
plants to paint a statewide picture of how energy

production in Minnesota impacts state resources.

Two actions are needed. First, the law should be
amended to explicitly reference the SCPP and
to streamline requirements. Second, strategic
investments are required to build state capability
to develop biennial assessments and track
progress across issues. A third package of actions,
those investments needed to follow up on other
conservation  strategy  recommendations,  will
contribute to the foundation upon which biennial

assessments will be based.

Description of the impact on natural resources:
A vast and diverse array of interrelated initiatives
is required to protect Minnesota’s environment and
meet society’s energy demands. Despite the law, no
one has taken the initiative to make certain these
efforts pull in the same direction and are adequately
supported. Progress is not routinely monitored,
nor are adjustments considered in a comprehensive

manner. By ensuring that the state aggressively
follows through on SCPP recommendations,
potentially huge benefits should accrue for

Minnesota’s natural resources. In turn, failure to do
so will likely mean spotty, ineflicient, and, ultimately,
ineffective resource management and protection.
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Relationship to existing programs, laws, or
regulations: This recommendation is consistent
with LEETF’s better

government coordination on energy issues. The law

recommendation  for

governing the biennial energy and environmental
strategy report is in place, but needs renewed focus
and attention.

Time frame: The state and its conservation plan
partners should complete an energy and environmental
strategy by October 1, 2009.

Geographical coverage: The strategy is statewide in
scope.

Barriers: Funding and stafling may become a barrier
if additional support cannot be acquired. Single
issue advocacy, politics, and interorganizational
competition also pose challenges to successful
strategy development.

Energy Recommendation 2: Invest

in farm and forest preservation
efforts to prevent fragmentation
due to development guided by
productivity and environmental
irulnerabilit'y research

Description of the recommended action: Farm
and forest fragmentation is a serious threat
to wildlife habitat and ecosystem biodiversity.
Expansion of urban and agricultural areas often
produces fragmentation of forests, and urban
expansion reduces the land resource available for
producing food, feed, fiber, and fuel. Strategies and
policies are needed to protect farms and forests,
and prevent fragmentation. The 2008 legislature
provided a $53, 000 grant to the Minnesota Forest
Resources Council (MFRC) to match $150,000
in funding from the Blandin Foundation and Iron
Range Resources for a study of forest parcelization
and development, an assessment of available policy
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responses, and policy recommendations to the 2010
legislature. The 2007 legislature provided a $40,000
grant to the UM Institute on the Environment that
built on earlier MFRC research to assess potential
impacts of parcelization and development on wildlife
habitat and biodiversity in northern Minnesota.
The LCCMR should consider recommendations
from these studies relative to potential changes in
policy or law, and relative to potentially funding
specific proposals to prevent forest and farmland
fragmentation due to development.

Description of the impact on natural resources:
Parcelization and development of forests and
farmland continues to occur statewide, despite the
recent downturn in the housing market and the
economy in general’ Investments in appropriate
policy approaches to reduce adverse impacts of
parcelization and subsequent development and
habitat fragmentation would result in protection of
wildlife habitat, water quality, recreational access,
timber availability, and land resources critical to
producing food and, increasingly, renewable energy

crops.

Relationship to existing programs, laws, or
regulations: This recommendation is consistent
with MCCAG’s recommendations AFW-6 and
AF-5,

diverse existing programs, laws, and regulations

The study mentioned above will assess

(e.g., fee title ownership of public lands, public
land acquisition and exchange, land use planning
and zoning, conservation easements, tax policy,
assistance, education/

technical and financial

information/awareness). Policy recommendations
will recommend potential changes to some of these
programs and laws to reduce adverse impacts of
parcelization and subsequent development and

fragmentation.

Time frame: Policy recommendations will be made
to the 2010 legislature relative to forestland.
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Geographical coverage: The area affected by the
recommended action is statewide, with particular
focus on forested regions of northern, central, and

southeastern Minnesota.

Barriers: Continuing development of forestland and
farmland is inevitable, and there will be numerous
political, institutional, financial, and other barriers to
implementing recommended actions to protect these
lands. The most significant barriers may be cultural
resistance to rural land use planning and financial
constraints on public fee title land acquisition and
conservation easements.

Energy Recommendation 3: Invest
in perennial biofuel and energy
crop research and demonstration
projects on a landscape scale

Invest in research and demonstration projects on a
landscape scale to evaluate management and harvest
techniques and yield potentials for various perennial
biofuel crops (including monocultures of perennial
grasses or woody biomass and polycultures) on
different soils and agroecoregions throughout the
state. These research and demonstration projects
should accomplish the following goals:

* improve yields through genetic, fertility, or pest
management trials

develop BMPs for perennial crops that maximize

environmental and wildlife benefits (including

water and soil quality, fire and pest reduction,
wildlife habitat, and decreased flooding)

* determine  which  soils, landscapes, and
agroecoregions of the state are best suited to
various biofuel crops and are most resilient to
climate change

* study the economic costs, benefits, and barriers

and develop strategies for minimizing the

economic costs for growers pertaining to the

time lag between perennial crop establishment
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and maturity, and maximizing the economic
benefits of biofuel production

* evaluate biomass resource availability and
sustainable production rates by agroecoregion
and landscape characteristics under various
climate change scenarios

Description of the recommended action:_ Based on
nationwide analyses of potential biomass resources
done by the US-DOE and USDA, energy crops
are expected to play a major role in development of
biomass resources for next-generation biofuels or
carbon-neutral electrical generation. Coordinated

should

be carried out to develop and refine renewable

research and policy experimentation
energy production systems based on diversified

biomass farming that emphasizes perennial
biomass crops. This initiative has great potential
to improve environmental quality and support
economic revitalization in rural Minnesota, while
providing large amounts of biomass for renewable
energy and bio-products.  Developed properly,
diversified biomass farming can help support
current production agriculture while enhancing
rural economic opportunities, producing locally
grown renewable energy, and addressing important
statewide water quality and environmental issues.
In order to make energy crops a practical reality in
the state, work is needed to improve yields through
genetics and through identification of the optimal
sites and BMPs for these crops. LCCMR should
issue a call for demonstration projects that bracket
the various parts of the state so both yield and
environmental questions associated with perennial
crop production for given state locations can be
ascertained in a timely manner. Existing data
generated by the MFRC on forestry issues and
county-based agricultural production data developed
by the Center for Energy and the Environment
may be used to determine biomass availability.
Opportunities and limitations associated with use of
these resources should be identified. The effects of
various assumptions about environmental impacts

and biomass availability should be analyzed.
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To move forward on commercial scale pilot
renewable-energy projects based on diversified
biomass farming, it will be necessary to take a
comprehensive approach to establish a bio-refining
system that integrates production, processing,
feedstock conversion/refining, and end-use market
applications including but not restricted to energy

production. In particular, development of these
projects will need to integrate the following
elements:

* public investment to overcome technical

and economic risk and establish appropriate
infrastructure

s applied research to troubleshoot technical
barriers

* private investment and development, community
support, and shared ownership

* a progressive local and state policy/regulatory
framework that provides incentives to reward

innovation.

Description of the impact on natural resources:
Diversified biomass farming has potential to be
highly multifunctional. This form of farming can
function in two ways: first, to produce biomass
for energy and other bio-industrial purposes, and
also to provide other valuable goods and services,
such as control of agricultural pests, improved
recreation, hunting and fishing, cleaner water,
protection of biodiversity, and protection against
destructive flooding. In essence, multiple benefits
come from putting the right plants in the right
places in farm landscapes. In Minnesota, biomass
can be produced from a range of perennial crops
that are adapted to many regions of the state and to
many different areas in farm landscapes. Biomass
cropping options include mixtures of native prairie
grasses, fast-growing trees and shrubs such as
willows and poplars, and wetland species. The
information developed as part of this project is
central to planning the development of a renewable
energy industry in the state. The research and
demonstration projects would identify sources of
feedstock available for production of renewable,
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low-carbon energy and determine the costs and
environmental considerations related to using these

resources.

Relationship to existing programs, laws, or
regulations: This recommendation is consistent

with MCCAG's

with NextGen Board’s recommendation to conduct

recommendation AFW-3 and

technical analysis on the environmental impacts of
biofuel production. Energy crop development is
ongoing in the state through the work of the NRRI
on woody crops (native poplar and hybrids), UM
on prairie polymixes, and the USDA and UM on
switchgrass. For the most part, these crops have
been tested on a limited scale in specific locations in
the state and work has not been widespread enough
to make recommendations for their widespread
application. Research on wildlife impacts of these
crops has been done in the past but not on large
plantings and over a sufficient time frame to fully
understand potential benefits and impacts. The
UM has performed research related to biomass
production in forested zones. Also, this project
will build on information developed by the Center
for Energy and Environment on potential biomass
availability across the state.

Time frame: This work would be done over a 10-15
year time frame. Development of new genotypes and
adequate testing of new genetic material requires a
relatively long time. Work on environmental benefits
and impacts can be done over 5 years on preexisting
sites.

Geographical coverage: The geographic range
of this project would include all of Minnesota,
including agricultural and forested regions.

Barriers: For farmers, biomass farming must be
profitable and economically eflicient, and profitability
and efficiency will likely depend critically on
augmenting income from biomass with payments
for a variety of ecological services produced by
multifunctional biomass farms (e.g, carbon and

nutrient credits).
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To meet needs of rural communities and regions,
renewable energy production based on agricultural
biomass must neither increase nor continue
unacceptable economic, environmental, or social
effects of current agricultural land use. It is clear
that diversified biomass farming has excellent
potential to reduce such unacceptable effects, but
landscape-scale planning, efforts to retain value in
rural communities, and other new management
and policy initiatives will be needed to ensure these
outcomes. The DNR’s Working Lands Initiative is a
very promising example of such policy innovation.

More broadly, renewable energy production based
on diversified biomass farming has the potential to
create significant economic value for many different

These

opportunities include production of goods and

community and regional stakeholders.

services such as water-quality protection, wildlife
habitat, and carbon storage at relatively low cost;
community-based production and use of sustainable
renewable energy; development of local value-added
supply chains for agricultural products; and creation
of new industries that retain wealth in communities
through living-wage jobs and local ownership. To
build support for development of diversified biomass
farming, new policy initiatives will be needed that
capitalize on at least some of these opportunities for
value creation.

Moreover, development of commercial-scale pilot
renewable energy projects based on diversified
biomass farming must be well coordinated. A
number of lines of work must be pursued in a
concurrent and highly interdependent manner.
The bottlenecks to implementation of diversified
biomass projects are strongly interrelated and
mutually reinforcing.  For example, local and
regional planning to promote land-use shifts to
diversified biomass farming will likely be highly
sensitive to market demand for ecological goods
and services provided by these production systems.
Conversely, a multifunctional landscape must meet
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the needs of multiple stakeholders and therefore
actual production of any particular ecological service
will be affected by the interests and concerns of
multiple stakeholders. Consequently, planning and
market development efforts cannot be undertaken

Thus, it will be

important to begin implementation by forming

independently or sequentially.

and facilitating the work of a multistakeholder

implementation team.

Energv Recommendation 4: Develop
policies and incentives to encourage

erennial crop production for biofuels
in critical environmental areas

Invest in research and develop policies and financial
incentives to encourage perennial crop production
for biofuels on expiring CRP lands and other
environmentally sensitive or low-productivity lands.
These research efforts, policies, and incentives
should result in a balance between profitability
and productivity on one hand, and benefits to the
environment and wildlife habitat on the other hand.

Description of the recommended action: It is
recommended that the state develop firm policies
that would encourage the growth of energy crops on
conservation lands and marginal farmlands and also
reflect environmental and ecological needs for animal
habitat and water resource conservation. There is
currently an economic incentive for producers to
plant productive expiring CRP land with row crops
and small grains. Currently, there do not appear
to be economic incentives for farmers or growers
to grow perennial energy crops on these expiring
environmentally sensitive lands.  Policies and
incentives are needed to encourage perennial biofuel
crops on the most productive expiring CRP lands.
Managers of low-productivity CRP lands should
be encouraged to re-enroll them in conservation

programs.
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Description of the impact on natural resources:
Multiple environmental benefits would result from
implementation of this recommendation. These
benefits would be similar to those detailed under
Energy Recommendation 3, more specifically applied
to CRP lands and adjacent waterways.

Relationship to existing programs, laws, or
regulations: This recommendation is consistent
with  MCCAG’s AFW-4 recommendation and
with the NextGen Boards recommendation to
increase the supply of biomass through farm
incentive programs. Various laws govern the use
of conservation lands under different jurisdictions.
New policies are needed to allow prudent use
of these lands for energy crop production while
maintaining their other beneficial attributes.

Time frame: This is a high priority area. In order
to meet future raw material needs for biomass
material production, guidance is required on what
practices will be permitted on the land in question.
In addition, the establishment of energy crops is
predicted to take from three to five years before the
crop is available for its first harvest.

Geographical coverage: This impacts CRP lands

across the state.

arriers: e financial barrier to ener cro
B The fi 1 b t gy p
production is substantial, whereas other crop types
ave known federal subsidies to encourage their
h k federal subsidies t ge th

production. In addition, restrictions on conservation

lands currently limit what can be done with these

lands.
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Energy Recommendation 5: Invest
in data collection to support
the assessment process

Invest in data collection to support the assessment
pPp
process described in Recommendation Energy 1.

Data collection is needed in the following areas:

* water quality

* water resource sustainability (surface and
groundwater)

* wildlife habitat and biodiversity

* invasive species

* land use changes

* soil compaction, cover, and residue levels

* infrastructure and storage needs for alternative
fuel strategies

. greenhouse gas emissions

Description of the recommended action:
Minnesota needs a comprehensive approach to
monitoring the cumulative impact of its energy

Data

collection to support the monitoring and assessment

production on the state environment.
of energy production should cover every step of the
production process, and has the potential to inform
the biennial report described in Recommendation
15. Currently, many of the data needs listed above
are incomplete or lacking entirely. Minnesota should
fund data collection in these categories in locations
around the state.

Description of the impact on natural resources:
Data collection to inform a biennial report on
Minnesota’s energy production will help direct the
state towards an energy infrastructure that is less
harmful to the state’s natural resources. Ongoing
monitoring efforts will catch potential problems
before they become too large, and will allow the state
to adapt its energy production strategy to changing
environmental conditions (e.g., climate change). This
will have a beneficial effect on all natural resource
categories.
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Relationship to existing programs, laws, or
regulations: Current data collection efforts should
be assessed for their ability to inform the biennial
energy report, and new collection efforts should be
targeted at the gaps in current collection schemes.
The MPCA is currently monitoring water quality
in some locations. The DNR and Metropolitan
Council are monitoring deep and shallow ground
water in wells at various locations in the state,
and two research projects at UM are working
on methodologies to assess Minnesota’s ground
water sustainability. The DNR keeps geographical
databases of many wildlife species and invasive plant
and animal species. The UM is monitoring some land
use changes using satellite imagery. Some research
groups at the UM (for example, the Industrial
Ecology Lab) are analyzing the infrastructure and
transportation needs of biofuel production facilities.
The MPCA keeps a database of greenhouse gas
emissions in the state, but new data on non-fossil
fuel-related emissions (for example, greenhouse gas

flux from agricultural soils) is needed.

Time frame: This is part of an ongoing monitoring
effort, with no end date.

Geographical coverage: These data are needed

statewide.

Barriers: Coordination of current and future data
collection efforts is a challenge. Finding appropriately
qualified persons to carry out the data collection,
and allocating time and money to these efforts, may
also be barriers.

Final Plan — Phase 11

Energy Recommendation 6: Invest

in research to determine sustainable
removal rates of corn stover and
to establish incentives and Best
Management Practices (BMPs)

Invest in research to determine sustainable removal
rates of corn stover for animal feed and biofuel
production, and to establish incentives and BMPs
for mitigating the adverse impacts of corn stover
removal on soil carbon and erosion.

Description of the recommended action: There
is currently a debate among researchers and
practitioners regarding how much corn stover may
be removed from a field for biofuel or animal feed
processing without signiﬁcant negative impacts on
soil carbon and erosion rates. Since the corn stover
biofuel industry is close to being operational, we
need to know the answer to this question in the
Minnesota context as soon as possible. If negative
impacts of corn stover removal may be mitigated
through farmer-installed BMPs (riparian buffer
strips or cover crops), the state should encourage
adoption of these BMPs.

Description of the impact on natural resources:

Understanding and  mitigating the negative
ecological impacts of corn stover removal could have
positive effects on land, water, air, and fish resources.
Water quality and fish populations are impacted
when eroded soil enters waterways. Air quality is
negatively affected by wind erosion. The integrity of
the agricultural land base is threatened if soil carbon

declines or erosion increases.

Relationship to existing programs, laws, or
regulations: Comprehensive environmental impact
reviews are currently being required for biofuel
plants, but these reviews do not include the impacts
of corn stover removal. Researchers at the USDA-
ARS in Morris and at Iowa State University have
done some research on stover removal rates and soil
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carbon effects. These research projects are limited in

geographic scope.

Time frame: Two to three years for data collection

and analysis

Geographical coverage: Research plots should be
located wherever corn is being grown as an energy
crop or for animal feed in the state. A diverse
range of state climates should be represented, since
temperature and precipitation can affect soil carbon
and erosion processes.

Barriers: Research that could lead to limits on corn
stover removal may be met with push-back from
the biofuel industry, the livestock industry, and
corn farmers. The challenge of selecting appropriate
research sites that will inform biofuel production
in all major climate regions of the state is another

barrier.

Energy Recommendation 7: Invest
n research to review thermal

low maps for Minnesota

[ |l

Invest in research to review current thermal flow
maps for Minnesota to assess their validity/accuracy,
and if necessary develop improved thermal flow
maps, with the goal of informing geothermal power
development in Minnesota

Description of the recommended action: As a first
step, the existing heat flow map for the state that
was produced some years ago should be critiqued
by experts from the Minnesota Geological Survey
and their counterparts at the NRRI.  Recent
investigations of the current map seem to indicate
that the existing projections for heat flow may be
significantly underestimated due to the sampling

technique used in the original data collection effort.
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Other countries at similar or higher latitudes, most
notably Germany and Denmark, are adopting deep
geothermal energy systems in order to produce
necessary electrical power while reducing greenhouse
gas emissions. A critical tool for assessing the
viability of deploying this environmentally friendly
energy technology is a thermal flow map for the state
that relates the depth of the resource to the expected

energy capture that may be possible.

In addition, ORC engines are often used in
conjunction with deep geothermal mining to extract
the heat for energy generation. These same engines
can be used to recover waste heat from industrial
facilities and power generation stations in order
to generate supplemental electrical energy. 'The
adoption of this technology on a broad basis should
reduce the need for fossil fuel-based electrical
energy production and also lower the energy
footprint of many industrial plants in the state.
Once the geothermal power development potential
in Minnesota is assessed, funding should be made
available to study the potential adoption of ORC
engines for various industrial applications in the
state (including taconite mines, corn-based alcohol
plants, steam boiler plants, paper mills and chemical
plants that have waste heat as a by product of
operations).

Description of the impact on natural resources:
The use of geothermal energy will tap the energy lost
every day as natural heat moves from the interior
of the earth to the earth surface and then to space.
Others are capturing this energy and using it to
generate steam and power. The use of this renewable
resource will decrease the need for coal and nuclear-
generated electric power, and decrease the amount
of greenhouse gas generated in meeting the state’s

electrical energy requirements.

The recovery of waste heat from industrial plants
and electrical energy power stations is another
way to conserve energy and reduce greenhouse gas
generation. The wide adoption of energy capture
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through newly installed heat exchange technology
ORC

technologies (or equivalent) will help the state meet

coupled with the electrical generation
its power generation targets as noted in existing
statutes. It will also distribute the electrical power
generation capacity and help reduce the need for
signiﬁcant power transmission infrastructure
improvements by allowing the electrical energy at
the industrial customers to be used at the source of

power generation,

Relationship to existing programs, laws, or
regulations:  Current laws mandate significant
renewable electrical generation capacity increases
by the year 2025. Both approaches if proven to
be viable could become a significant part of the
energy solution if the heat flow characteristics prove

favorable for the sources noted.

Time frame: This work should be done as soon
as possible so that effective energy planning can
incorporate this technology if the results of the

assessment show significant potential.

Geographical coverage: Deep geothermal energy
can be captured statewide. The recovery of waste
heat from industrial operations and the subsequent
conversion of the waste heat to electricity can be
done throughout the state.

Barriers: Poor heat-flow data for various regions
of the state exist at the present time. This limits
our understanding of how this technology now
adopted elsewhere in the world could be used here.
A better database for expected heat flow from deep
geothermal sources is needed to overcome this
barrier. A complete understanding of the ORC
technology and its applicability to our industrial and

power generation facilities must be developed.
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Energy Recommendation 8: Invest

in applied research to reduce energy
and water consumption and green
house gas emissions in present and
future ethanol plants, and enact
policies to encourage implementation
of these conservation technologies

Description of the recommended action:
Minnesota should invest in applied research
and demonstration projects that reduce water
consumption, energy use, and carbon dioxide

emissions at corn-based ethanol plants.

Description of the impact on natural resources:
A chief criticism of Minnesota corn-based ethanol
plants is the small net gain of energy output from
the energy expended to produce ethanol from
current operations. At the same time, criticism has
also focused on the high water-resource needs that
accompany current production techniques in these
plants.  Current ethanol processing technology
consumes from 4 to 5 gallons of water per gallon
of ethanol, while future cellulosic technologies are
expected to consume 6 gallons of water per gallon of
ethanol. Finally, current production methods lead to
significant generation of carbon dioxide in addition
to ethanol and dried distillers grains.

Relationship to existing programs, laws, or
regulations: There are 17 ethanol plants operating
in the state and more are being planned and
implemented. The state and our rural communities
have large investments in the existing plants and it
is important to determine ways that overall plant
efficiency in terms of both water use and energy
consumption can be reduced through introduction
of new technologies that can be integrated into
existing plant structures. In addition, there is
current development effort going on to demonstrate
the potential use of carbon dioxide sources as
a feedstock for alcohol production using both
biological and thermochemical conversion. If the
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carbon dioxide emissions from the plants can be
converted into additional useful chemical and fuel
agents, then the criticisms in terms of net greenhouse
gas emissions impacts from existing operations will
also be lessened.

Time frame: This recommendation is consistent
with NextGen Board’s recommendation to improve
the efliciency of ethanol plants. This work would be
done over a five year time frame. Development of
engineering improvements for existing plants based
on applied research and design for water and energy
consumption reduction should be conducted as soon
as possible. It is important to then test promising
approaches at the pilot and demonstration level so
that the best approaches can be adopted quickly

by our existing industry and the approaches can be
made part of the engineering design for new plants.

Geographical coverage: All areas of the state where
ethanol plants exist and/or are contemplated for
future installation.

Barriers: Technical approaches need to be brought
out of the laboratory and tested at the pilot level and
beyond. Specific applied research and development
funding needs to be focused on taking proven
laboratory concepts to the next level as soon as

possible.

Energy Recommendation 9:
Invest in research to determine
the life cycle impacts of renewable
energy production systems

Invest in research to determine the life-cycle impacts
of renewable energy production systems on the
rural economy, greenhouse gas emissions, water
sustainability, water quality, carbon sequestration,
gene flow risks, and wildlife populations at landscape
and regional scales while building on previous
studies. This research should be used to direct the
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development of the renewable energy industry in
Minnesota, including the storage and infrastructure
needs associated with alternative fuels.

Description of the recommended action: This

recommendation is compatible with Energy
Recommendations 1 and 5 in that it aims to estimate
the cumulative impact of Minnesota’s renewable
energy development through data collection and
analysis.  Basically, we are recommending that
energy policy and incentives at the state level take
a systems view, accounting for the resource benefits
and impacts associated with each stage of energy
production, transport, consumption, and associated
waste processing. Research will be needed for
legislators, citizens, and industry to make informed
decisions about these benefits and impacts. Language
to this effect should be added to legislation relevant

to alternative energy development.

Description of the impact on natural resources:
If this recommendation is adopted, particularly
with Recommendations Energy 1 and Energy 5
(above), Minnesota will position itself as a national
leader in structuring its renewable energy economy
for the benefit of both the economy and the natural
resource base. Directing energy development
towards beneficial activities and away from activities
that significantly harm natural resources will have
positive effects on all natural resource categories in

the state.

Relationship to existing programs, laws, or
regulations: There is a large body of literature on
the life cycle impacts of renewable energy strategies,
including ongoing research efforts by UM faculty.
This literature should be used as a guide to framing
the issues in the Minnesota context. Current data
collection efforts by various state agencies and
researchers are described under Recommendation 4.
The state has a goal of reducing its greenhouse gas
emissions 80% by 2050, which may be informed by
this research.
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Time frame: This is an ongoing monitoring and

assessment effort, with no endpoint.

Geographical coverage: The entire state should be
considered.

Barriers: Perhaps the most challenging aspect of life-
cycle analysis is drawing the system boundary. For
example, energy production for out-of-state markets
may have negative impacts on Minnesota’s natural
resources; alternatively, Minnesota might export
its energy production and the associated resource
impacts. These dynamics and their implications for
renewable energy development should be considered
in consultations involving scientists, policymakers
and citizen stakeholders. Another barrier concerns’
directing the state’s energy production according
to a life-cycle systems point of view, which is not

currently being done.

Energy Recommendation 10: Invest in
research and demonstration projects
to develop, and incentives to promote,
combined with wind power/biomass,
wind power/ natural gas, and biomass/
coal co-firing electricity projects

Description of the recommended action:
Integration of various energy production techniques
that can help optimize the energy production system
is an important opportunity for local communities,
medium-size commercial and industrial users,
and institutions in the state. As shown with the
energy modeling work at the UM Morris, campus,
a combined wind and biomass energy system allows
overall optimization of energy production and the
potential of almost complete energy self-sufficiency
for the institution. The adoption of combined
systems allows energy storage, peak loading, and
stable energy generation issues to be addressed in
a holistic fashion. For rural applications where

biomass availability is high and wind conditions
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are favorable, systems can be envisioned where a
wind turbine system is coupled with a biomass
gasification system to enhance the storage of off-
peak power through generation of hydrogen and
oxygen using water electrolysis. The produced gases
then can be utilized to help facilitate improved
gasifier operations. The stored oxygen can be used
to displace air in the gasifier combustion process,
and the hydrogen can be added to the producer gas
to enhance its chemical potential to produce a syngas
for natural gas replacement or additional power
generation. The enhanced syngas can also be utilized
to produce liquid fuels for use locally. Additionally,
wind power/natural gas and biomass/coal electrical
generation projects should be demonstrated that will
allow greenhouse gas reductions while stabilizing

electrical generation capacity in the state.

Description of the impact on natural resources:
The combined use of biomass with wind resources
allows a significant stabilization of alternative energy
products that can be utilized to reduce greenhouse
gas production and the need for coal in electrical
power generation.  Additionally, the potential
enhancement of the syngas from the combination
gives more use options for the producer gas than
from a gasifier implemented alone. The placement of
gasification facilities in rural areas near wind power
generation sites also helps minimize transportation
logistics for the biomass material and should aid

The use of wind/

natural gas-based power generation systems allows

in overall system economics.

stabilization of electrical generation from the turbine
sites through incorporation of smaller natural gas
turbine electrical power generation systems that
can be brought up and down when wind conditions

The use

of biomass in coal based power systems allows

are insufficient to meet load demands.

displacement of coal and reduces the greenhouse gas

g g
generation from these facilities on an incremental
use basis.
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Relationship to existing programs, laws, or
regulations: The various combinations noted will
directly help Minnesota meet its statutory targets for
energy production from renewable resources and its
greenhouse gas reduction targets. In addition, the
combination of wind/biomass gasification and water
electrolysis for hydrogen and oxygen generation
and storage should facilitate production of syngas
that can be converted to liquid fuels or used as a

replacement for natural gas.

Time frame: This recommendation should be
implemented on a short-term basis in order to allow
demonstration of the combined systems in the near
future. The experience generated from the combined
systems should then be shared broadly in order to
facilitate widespread adoption throughout the state.

Geographical ~ coverage:  'The technology
combinations should be demonstrated throughout
the state where conditions for biomass supply and/

or wind conditions are suitable.

Barriers:  The technologies noted have been
developed on an individual basis to a high degree.
The key to future success is the integration of the
facilities, which has not been done on a commercial
scale. The technical risk of implementation of the
technology combinations is a key barrier. Financial
incentives that will help mitigate risk should be
provided in order to demonstrate these potentially

valuable technology systems.

Energy Recommendation 11: Invest
in research and enact policies to
protect existing native prairies from
genetic contamination by buffering
them with neighboring plantings

of perennial energy crops

Description of the recommended action: In

developing Minnesotas perennial biofuel industry

Team Recommendations - Energy and Mercury Team

(see Recommendation Energy 1), varieties may be
selected for widespread planting that are not native
to Minnesota, or that have been genetically modified
from native plants. These biofuel plantings have
the potential to genetically contaminate the state’s
native prairie remnants if they are close to these
ecosystems. Research should be undertaken on the
potential for this contamination, and policies should
be developed to prevent it through mandated buffer
plantings.

Description of the impact on natural resources:
Preservation of remnant native prairie is an
important conservation goal in Minnesota, and the
genetic integrity of native plants is necessary for the
persistence of prairie remnants. Native prairie has
significant cultural and ecological significance in
Minnesota, providing habitat for a variety of plant
and animal species.

Relationship to existing programs, laws, or
regulations: A number of prairie restoration
projects are ongoing throughout the state. While
these projects have not explicitly addressed genetic
contamination from non-native biofuel feedstocks,
BMPs for native prairie will inform the work
performed under this recommendation.

Time frame: The research could take place over two
to three years, concurrent with the development of
perennial bio-feedstocks. Policy would be developed

based on the research findings.

Geographical coverage: Regions of the state with
native prairie remnants.

Barriers: Aside from the cost of the research, there
is a risk that implementing this recommendation will
not prevent genetic contamination of native prairie
remnants. This risk should be carefully assessed
using appropriate methodologies, and weighed
against the benefits of developing a perennial biofuel
industry in Minnesota.
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y Recommendation 12: Invest
ine orits to develop sufficient seed
or seedling stocks for large-scale
plantings of native prairie grasses
and other perennial crops

Description of the recommended action: If
perennial crops are to become a significant
component of biofuel production in Minnesota,
suflicient genetic stock for large-scale plantings will
be necessary.

Description of the impact on natural resources:
Implementing this recommendation will be
necessary for the implementation phase of Energy
Recommendations 3 and 4, including all of their
positive effects on natural resources. These would
include  biodiversity  preservation,  watershed
protection/flood prevention, and low-carbon fuel

provision.

Relationship to existing programs, laws, or
regulations: This recommendation is consistent with
the NextGen Board’s recommendation to establish
a biomass production infrastructure. Agronomic
research on native plant breeding is ongoing at the
UM. Native prairie management is being studied
at other institutions around the state, including
local SWCDs and the Minnesota Recreation and
Park Association. Many of these projects have been
funded through the Environment and Natural
Resources Trust Fund, and a thorough review of
project findings should be conducted in conjunction
with this recommendation.

Time frame: Seed and seedling stocks would be
built up over three to five years and maintained while
perennial biofuels are grown in Minnesota.

Geographical coverage: All regions of the state,
including agricultural and forest regions

Barriers: Expert personnel and facilities for these

seed/seedling banks must be provided. Also, the
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question of which plants should be grown in which
part of the state (see Recommendations 17 and 18)
must be answered at least in part before seed-banks
are developed. However, widescale plantings of
perennial biofuels cannot proceed without seed bank
development. This recommendation is therefore
intimately connected with Recommendations

Energy 3 and Energy 4, and they should be funded
and implemented together.

Goal B: Promote a healthy economy,
including strategies that promote
local ownership of alternative
energy production and processing
infrastructure, where appropriate

Energy Recommendation 13:
Invest in research and Dohcies
regardmg green pavments

Invest in research and policies on implementation
strategies and optimal pricing schemes for green
payments. These payments may be applied to
perennial energy crop production on expiring CRP
land, in impaired watersheds, on environmentally
sensitive or low-productivity land, on DNR working
lands, and on annual cropland. Multiple tiered
payments for water quality, carbon, wildlife, fuel
production, and other benefits may be considered,
and special attention should be paid to helping
through the

perennial energy crop production.

producers transition period for
Knowledge
and insights gained from previous multifunctional
fuelshed experiments (at Waseca, Madelia, and UM

Morris, for example) should be applied.

Description of the recommended action: This
recommendation fits well with Recommendation
2 under Goal A. If adopted together, these two

recommendations would strengthen the state’s
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efforts to protect environmentally sensitive land
while

benefits to farmers, local communities, natural

from intensive production, providing
resources, and wildlife. A green payment program
should be informed by the most up-to-date
scientific information on how biofuel production
strategies impact natural resources. Farmers
should be encouraged to plant perennial energy
crops appropriate to their region of the state (see

Recommendation Energy 1, Goal A).

Description of the impact on natural resources:
An effective green payment program could have
positive impacts on land, water, air, fish, wildlife, and
recreation tresources by reducing erosion, creating
habitat, improving soil quality, sequestering carbon,
and creating recreational opportunities.

Relationship to existing programs, laws, or
regulations: This recommendation is consistent
with NextGen Board’s recommendation to create a
supply of biomass through farm incentive programs.
The RIM program currently pays farmers to enroll
their land in conservation easements. However, this
program may be less effective when high commodity
prices dissuade farmers from renewing their
contracts. A green payment program, on the other
hand, would allow farmers to leverage the multiple
environmental benefits of removing their land from
intensive production. Ongoing research efforts
at the UM are exploring how farmers might take
advantage of Chicago Climate Exchange payments

for sequestering carbon.

Time frame: This would be an ongoing program
with no end date.

Geographical coverage: These actions should be
focused on areas of the state with high amounts of
expiring CRP or other environmentally sensitive

land.

Barriers: Adopting this recommendation could
have unintended negative consequences, such as
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driving up land costs or encouraging more intensive
production on some agricultural lands. Periodic
monitoring and assessment of the program could
identify these problems and mitigate them to some
extent. Public opinion regarding the production
energy crops on environmentally sensitive lands may

not be entirely positive.

Energy Recommendation 14:
Investigate opportunities to provide
tax incentives for individual investors
in renewable energy (e.g. individuals
who wish to install solar panels)

Description of the recommended action: The state
should make it easy and cost effective for individual
homeowners or businesses to get their electricity
from solar, geothermal, or wind power sources they
install themselves. The specific financial mechanism
needed to accomplish this goal should be developed
in consultations between economists, policymakers,
and citizen stakeholders. Other states (such as
Massachusetts) have programs that might serve as

an example.

Description of the impact on natural resources:

Assisting interested individuals to invest in
renewable energy technologies could have a snowball
effect that would lead to widespread adoption
of these technologies in Minnesota. This would
reduce emissions of greenhouse gas, mercury and
other harmful air pollutants from coal-fired plants.
It would also reduce water consumption in the
electricity-generation sector, and could reduce the
pressure on Minnesotas land resources to provide

biofuels for electricity generation.

Relationship to existing programs, laws, or
regulations: This recommendation is consistent
with MCCAG’s RCI-4 recommendation. Minnesota
already encourages community-based wind electricity

through the C-BED program. Another state model
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may be seen in Massachusetts, which has developed
a state rebate program which allows homeowners
to pay off the cost of solar panel installation within

five years, and targets extra assistance at low-income

households.

Time frame: This program would continue until a
given renewable energy option (for example, solar
panel installation) becomes economically competitive
on the open market.

Geographical coverage: Entire state.

Barriers: Finding the funds for such a program
could be a challenge. Massachusetts has financed
its program through electric bill taxes. In addition,
increasing demand for individual renewable energy
technologies (solar panels, wind turbines) could
outpace supply, driving up costs in the short term.

Energy Recommendation 15: Invest
in efforts to develop, and research
to support, community-based
energy p] atforms for producing
electricity, transportation fuels,
fertilizer, and other products that
are locally/cooperatively owned

Description of the recommended action: Many
renewable energy sources (e.g, wind, biomass,
and solar power) are located in the rural parts of
the state. The localized development of alternative
energy systems that can be placed at the source
or nearby the source of the biomass materials will
reduce the problems associated with logistical
movement of unconsolidated biomass and reduce the
transportation costs for biomass energy conversion.
At the same time, the production and use of energy
and energy products on a local basis will reduce
infrastructure costs associated with power and fuels
distribution. Both factors should allow localized
development of smaller scale alternative energy
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systems that will benefit the local rural communities
and add valued products to their economies. The
state should encourage the development of these
localized alternative energy systems by adoption of
policies and incentives to facilitate their adoption.
In addition, research and demonstration for
systems that can facilitate the implementation of
this localized energy solution should be supported.
Part of this support will involve transferring
the lessons learned from successful community-
based energy platforms (e.g., at UM Morris, and
Madelia, Coleraine Minerals Laboratory) to other
communities interested in developing their own
renewable energy platforms. The integration of local
waste streams into energy production mechanisms is

a key part of this recommendation.

Description of the impact on natural resources:
The primary effect of this recommendation is
economic, in promoting community renewable
energy over corporate ownership and shielding local
communities from the rising costs of fossil fuels.
Direct benefits for the air resource will result from
decreased fossil-fuel burning. Indirect benefits for
natural resources may result from communities
being able to observe the impacts of their energy
production and consumption patterns in their
immediate surroundings. This may lead to more
responsible energy and natural resource practices
on a local scale. For example, capturing and reusing
waste streams for energy may be easier on a local
scale than statewide. In addition, the availability
of new power and fuel sources generated at the
local level will avoid substantial investments in new
infrastructure that could delay adoption of useful
technologies that can be implemented in the short
and medium term and lessen the current energy
issues facing Minnesota.

Relationship to existing programs, laws, or
regulations: Minnesota’s C-BED establishes a tariff

to promote community-based wind power.
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Time frame: Ongoing
Geographical coverage: Entire state

Barriers: Community-owned energy may be
difficult to integrate into the existing electricity grid,
although this problem may be overcome through
targeted investments. Start-up costs are likely
to be great compared to corporate owned power
operations. Distributing electricity and other energy
generation throughout the state may also lead to
some citizen discontent, since more people would be

living near an energy plant.

Enerqv Recommendation 16: Provide
incentives to transition a portion

of Minnesota’s vehicle fleet to
electrical power, while simultaneously
increasing y renewable electricity
production for transportation

Description of the recommended action:
Powering Minnesota’s current transportation fleet
solely with biofuels or fossil fuels is not feasible in
the long term. Fueling our vehicles predominantly
with ethanol would place enormous pressure on
the state’s land resources, and would take land out
of food production and conservation. Gasoline
-powered vehicles contribute substantially to global
climate change, and the rising price of gasoline
creates an economic burden for Minnesota residents
and businesses. Therefore, a state goal should be to
transition the vehicle fleet away from dependence
on both fossil fuels and biofuels. Powering vehicles
with electricity derived from renewable sources
makes sense from an ecological and sustainability
standpoint, but is not yet economically viable. Several
automakers have announced plans to sell electric
vehicles within the next two years. However, the up-
front cost for these vehicles will likely be more than
for a conventional gas-powered vehicle. Minnesota
should therefore provide appropriate incentives to

encourage state residents and businesses to purchase
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electric vehicles, with the goal of creating a robust
electric vehicle sector in the state. The use of electric
vehicles for commuting to work and while shopping
locally in metropolitan environments where the
commuting distances are relatively short should
especially be encouraged.

These vehicles will require more capacity in the
electricity sector, which should be provided with
renewable sources (wind, solar, and geothermal).
Some of this excess capacity may be mitigated by
encouraging electric vehicle owners to charge their

vehicles during off-peak hours (i.e., at night).

Description of the impact on natural resources:
Transitioning a substantial fraction of Minnesota’s
vehicle fleet to renewable electricity would have
a beneficial impact on the state’s air quality, and
would help to reduce greenhouse gas emissions and
stabilize food prices (by removing competition for
land between food and fuel needs).

Relationship to existing programs, laws, or
regulations: Minnesota’s renewable energy standards
require state utilities to produce progressively
higher fractions of state electricity from renewable
fuels. Some of this renewable electricity could
be directed to the state’s transportation needs.
This recommendation would also help the state

accomplish its greenhouse gas reduction goal of 80%

below 2005 levels by 2050.

Time frame: Electric vehicle phase-in would occur
over 10 to 20 years.

Geographical coverage: Entire state

Barriers: Electricity production will need to be
ramped up to accommodate a growing electric
vehicle fleet. This may present capital investment
and infrastructure constraints. Financing and public
support for an incentive program are also an issue.
Current technology does not allow electric vehicles
to travel more than 40 miles on electric charge only
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(beyond that point, a gasoline motor charges the
battery), so for long trips electric vehicle owners will

still have to use a small amount of gasoline.

Goal C: Promote efforts to
improve energy conservation
and energy efliciency among
individuals, businesses,
communities, and institutions

Energv Recommendation 17: Promote
policies and incentives that encourage
carbon-neutral businesses, homes,
communities, and other institutions
with an emphasis on learnmg from
institutions already working toward

this goal (e.g. UM Morris)

Description of the recommended action: Energy
conservation and renewable fuel goals should be

Much

more could be done to encourage businesses,

advanced simultaneously in Minnesota.

homes, communities, and other institutions in
Minnesota to dramatically reduce their carbon
footprint through energy conservation and low-
carbon fuel use. This recommendation fits well with
Recommendation Energy 14, Goal B—providing
incentives for individuals to take advantage of solar,
wind, and geothermal technologies would help them
to become carbon neutral. Most likely, achieving
carbon neutrality will require a portfolio of energy
technologies and lowered energy consumption
like that seen at UM, Morris (wind, biomass,
etc.). Policies and incentives should be targeted
to help individuals, businesses, communities, and
institutions develop renewable energy portfolios
appropriate for their situation.

Description of the impact on natural resources:
Policies and incentives aimed at reducing the carbon
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footprint of individuals, businesses, and communities
would have beneficial impacts on state land, air, and
water resources. Reduction in energy consumption
would lower water needs for electricity generation.
Carbon-neutral businesses, homes, and communities
would reduce state greenhouse gas emissions and
would have secondary benefits for air quality.
Reduced energy consumption could lower pressure
on land resources to provide fuels.

Relationship to existing programs, laws, or
regulations: This recommendation is consistent
with MCCAG’s RCI-4 recommendation. Minnesota
building codes are some of the country’s most
stringent in terms of energy conservation, and state-
funded construction of affordable housing and new
state buildings must incorporate green materials
and construction. Assisting businesses, homes, and
communities with further progress toward carbon
neutrality would help the state achieve its greenhouse
gas reduction goals.

Time frame: 10 to 20 years
Geographical coverage: Entire state

Barriers: Educating individuals, businesses, and
communities about the need to reduce carbon
footprint is one barrier (see Recommendation Energy
22 below). Improving individual and community
access to renewable energy technologies and tools for
carbon planning is another (see Recommendation
Energy 14, Goal B above).
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Energy Recommendation 18:

Implement policies and incentives
to lower energy use of housing stock
while monltorlnq the performance
of improvements and callmg on the
utllltv industry to join in the effort

Description of the recommended action: The
envisioned housing improvements should consist of
locally manufactured building material resources,
especially those that use industry byproducts as
their primary production feedstock. It is further
recommended that the state develop specific policies
and incentives to greatly improve construction
practices for new residential homes. This can be
accomplished by employing regional, sustainable
building materials, and promoting the application
of breakthrough systems approaches to new housing
construction in an effort to drive down residential
energy consumption. The UM has developed new
technologies that present alternative means and
methods for achieving vastly improved energy code
compliance; these technologies should be further
investigated to overcome implementation barriers.

Description of the impact on natural resources:

Execution of the recommended actions will
markedly reduce the energy consumption of homes
in the state. Creating a call-to-action to improve
the existing housing stock will reduce energy
consumption, thereby reducing our dependence on
all fuel sources. Promoting continuous improvement
and best practices in systems building will ultimately
lead toward the goal of net-zero-energy new homes.
Improvements in energy conservation at the micro-
level of every household will reduce dependence on
all fuel sources. In addition to energy savings for
the homeowner, as local building material supply
chains develop there will be a dramatic reduction in
transportation energy related to building materials
distribution. By greatly improving the energy
efficiency and long-term durability of existing
and new housing stock, we reduce the load on

Minnesota’s highly-prized forest resources.
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Relationship to existing programs, laws, or

regulations: The conservation improvement
program of the past has faded away. The current
state energy code is in place, but less than 30% of
existing homes meet this code. We must provide
the know-how to our home-remodeling and home
building industry to improve the performance of our

residential housing on an ongoing basis.

Time frame: The recommendations should be acted
on immediately. The result will begin reducing the
state residential energy demand on all fuels within
the first year of implementation. Our action is not
short term; the solution should become a long-
term initiative that results in standardized housing
performance expectations.

Geographical coverage: Putting these actions
into practice will impact all regions of the state.
The actions will especially improve the economic

conditions for those who live in older housing.

Barriers: The greatest challenge is to train the
construction
methods,

and technology are never easy to implement in a

remodeling and new
State-of-the-art

contracting
industry. materials,
standardized fashion. These industries are already
stressed, so creating interest in the early stages is
critica. It will be most helpful to demonstrate
the benefits so these industries are aware of the
important role they play in improving housing.
Demonstration projects that showcase what can
be done should be funded to allow potential
practitioners to see what can be done on a firsthand
basis.
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Energy Recommendation 19:
Promote policies and strategies
to 1mplement smart meter and
smart grid technologies

Description of the recommended action: Smart
meter and smart grid technology is the next
generation of electrical distribution technology. It
provides for more local management and control of

the energy used in the region and on site.

* The use of both smart meter and grid technology
requires a series of advancements and changes in
the current distribution practices. On a national
level, there should be a uniform interconnection
standard that would allow for a more robust
mix of distributed and central-based power
generation.

* At a state level, guidelines should be for
purchase of backup and supplemental power so
that distributed CHP plants are not put at an
economic disadvantage when negotiating with
investor-owned utilities.

* At a state level, investor-owned and electric
cooperatives should be encouraged to move to
smart grid technology and economic studies
should be carried out to determine the benefit
of incorporating distributed generation into the
state’s transmission grid.

Description of the impact on natural resources:
The best outcome for distributed smart grid smart
meters is a more efficient use of generated power.
With conventional central-based power generation,
the conversion of energy to power is as low as 30%
at the end user site. Any gains at the end of the
grid will have significant impacts on the amount of
energy used to produce the power at the plant. Thus,
fewer natural resources will be consumed, and less
pollution will be generated. Distributed generation
could provide economic incentives for local energy
producers.
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Relationship to existing programs, laws, or
regulations: Smart meter/smart grid implementation
depend on changes in both the national and state
regulations.

Time frame: Fiscal incentives or cost avoidance
will be the driver of the implementation of this

technology.

Geographical coverage: This technology would
affect the entire state, but would have the greatest

benefit in the southwest, where transmission

infrastructure is already congested and impeding the

development of additional wind resources.

Barriers: Barriers include costs to both

power generators and power users, because

both will be impacted to install an integrated
technology distribution system that has two-way
communications, next-day pricing, and digital
control networks with in the building operations;
standard interconnection regulations and reasonable
charges and actual costs of accommodating the use
of distributed generation on the grid; and regional
studies to understand the best opportunities for

advancement of this technology.

Energy Recommendation 20: Develop
incentives to encourage the widespread
adoption of passive solar and shallow
geothermal heat pump systems in new
residential and commercial building
construction. Invest in research

to develop improved technology

for stormq renewable energy.

Description of the recommended action: It is
recommended that policies be adopted to encourage
the widespread adoption of passive solar and shallow
geothermal heat pump systems in new residential
and commercial construction. Furthermore, it is

recommended that incentives be developed to allow
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more widespread adoption of these technologies
in existing structures where it is deemed to be a
practical method for reducing water and habitat
heating and cooling requirements. Utilities should be
asked to incorporate specific programs to encourage
structure owners to adopt these technologies in
order to help meet the state’s conservation goal as
noted in existing Minnesota statutes.

Description of the impact on natural resources:
Beneficial resource and economic impacts include:
(1) avoids need for expanding coal based electricity
to provide electric power for vehicles, (2) reduces
greenhouse gas emissions, (3) improves water
quality and quantity, (4) opens up new labor
markets and business opportunities, (5) reduces
in mercury emissions, (6) offers health benefits to
people who consume fish, and (7) reduces fuel bills

for consumers.

Relationship to existing programs, laws,
or regulations: This recommendation is tied
directly to Minnesota Statutes 216B.241, “Energy
Conservation Improvement.” The goal of this statute
is to drive energy conservation improvements in
the state. Specific targets have been set for various
utilities, depending on the service provided. The
incorporation of the adoption of alternative heating
technologies on a distributed basis will help reduce
the demand for the utilities’ products and satisfy the

targets noted in this statute.

Time frame: The recommended actions should be
taken over the next biennium in order to achieve
results in a timely manner. Discussions with
architectural and engineering experts to develop
recommended practices for wide-scale adoption

should be undertaken as a first step.

Geographical coverage: These actions can be done

statewide.

Challenges: Incentives must be created to facilitate
conversion to these technologies by existing structure
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owners. Policies that allow routine adoption of these
passive energy technologies into new structures need
to be defined and codified in order to have reliable
adoption of the technologies on a broad basis.

Relationship to Phase I drivers: This fits in with
the need to use non-greenhouse gas-generating and
renewable energy sources as a principal vehicle to

reduce overall fossil fuel energy reduction.
Barriers: Potential ~disadvantages of these
incentives include: (1) cost of research, (2) cost of
technology, (3) cost of technology implementation,
(4) cost of fuel, and (5) cost of permitting and code

development.

Energy Recommendation 21:
Develop standards and incentives
for energy capture from municipal
sanitary and solid waste, and
minimize landfill options for MSW

Description of the recommended action: A state
mandate should be established that requires the
capture of energy units from municipal solid waste
(MSW) or municipal sanitary waste generated in the
state. Appropriate statutory actions should be taken
to establish targets for MSW use and minimization

of landfill options for this waste material.

Description of the impact on natural resources:
A significant and underutilized source for energy
production exists in most communities today that,
if utilized, would result in various energy products
that can reduce the need for new energy production.
This is the use of municipal sanitary waste or MSW
products that remain after recycling and reuse
options are exhausted. Municipal sanitary waste is
potentially useful for growing algae that can generate
bio-oils for energy. MSW contains many paper,
wood, gas by-products, and other biomass waste that
could be used for energy production. The reduction
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of material volumes that need to be processed in
sanitary landfills and certified disposal facilities
should be a priority both at the state and local
level. Other states and countries are now routinely
implementing waste-to-energy programs that are
highly beneficial to the reduction in greenhouse gas
emissions while also resulting in valuable energy

production.

Relationship to existing programs, laws, or
regulations:  This recommendation is consistent
with the NextGen Boards recommendation to
promote the installation of methane digestors.
MSW is a consequence of our collective use of a
variety of commercial products in everyday life. It
is very important to extract as much use as possible
out of the material goods produced for human

Others have recognized MSW  as
a valuable product that can be tapped for energy

consumption.

production. The use of this material on a regular
basis is a fundamental conservation technique that
should allow the state to meet its renewable energy
targets.

Time frame: Current environmentally acceptable
technologies have been developed and implemented
in other localities for capturing energy products
from MSW. Policies in statutory form should be
implemented to encourage the adoption of these
technologies in Minnesota.

Geographic coverage: All areas of the state

Barriers: Barriers include lack of knowledge of
available options, current disposal methods that
center around landfill practices, and challenges

related to transportation and storage.
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Energy Recommendation 22: Invest

in public education focusing on

benefits and strategies for energy
conservation targeted toward individual
Minnesota residents and businesses

Description of the recommended action: Individual
action is critical in reducing state energy demand,
which will lower greenhouse gas emissions and
reduce pressure on the land resource to provide
alternative fuels. Specific examples of actions that
should be encouraged may be found in the MCCAG
recommendations. These include bicycle/pedestrian/
public transit commuting, slower highway driving
speeds, and purchasing energy-eflicient appliances.
There is a need to educate the public about lifestyle
choices to reduce their energy consumption,
particularly related to homes and transportation.
Adpvertising and communications experts should be
brought into this effort to disseminate the carbon
reduction message in a creative way that reaches the

broadest segment of the population possible.

Description of the impact on natural resources:
If individuals reduce their energy use, it will have
beneficial effects on air and land resources, through
reducing emissions associated with fossil fuel burning
and lowering pressure on land resources to provide
ethanol and other biofuels. Secondary benefits might
include reduction in urban sprawl as individuals
choose to live closer to their workplaces/city centers
(this would benefit land, water, fish, recreation and

wildlife resources).

Relationship to existing programs, laws, or
regulations: This recommendation is consistent
with the NextGen Energy Board’s recommendation
to promote education and training programs on
renewable energy. Some public education efforts
are targeted at the Twin Cities metropolitan area
(for example, ads for Metro Transit transportation).
Energy audits are available for individual

homeowners through the RES, and information
about this program has been advertised. These efforts
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should be greatly expanded and directed toward a

broader state audience.
Time frame: 5 to 10 years
Geographical coverage: Entire state

Barriers: There may be some pushback against
this effort from some industrial sectors. Any public
education effort runs the risk of being ineffective.

Goal D: Promote regulations,
policies, incentives, and strategies
to achieve significant reductions in
mercury deposition in Minnesota

Energy Recommendation 23:
Deve%op mercury reduction

-
strategies for out-of-state sources

Minnesota state agencies should work closely with
the EPA to develop mercury reduction strategies
and assessment tools for the state, with the goal of
meeting federal Clean Air Act and Clean Water Act
standards. A mercury-reduction strategy should
be developed that includes reduction of in-state
demand for coal-powered electricity, and addresses
mercury deposited in Minnesota from out-of-state

sources.

Description of the recommended action:
Development of the national program that regulates
mercury emissions from existing and future sources
is very important in addressing the overwhelming
contribution by sources from outside of Minnesota
to the Minnesota environment (e.g., Minnesota
water bodies). A federal mercury emissions program
would minimize competitive disadvantage that

regulations on the state levels potentially could
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create. Coordinated and joint efforts between
the state agencies and the EPA would strengthen
existing laws and reduce environmental loads of

mercury.

Description of the impact on natural resources:
Mercury cycles through the air, water, land, and
biota as a result of natural and human activities.
It accumulates in the aquatic food web. Predatory
fish species usually have the highest mercury
concentrations. Most mercury that accumulates
in the fish muscle tissue is in the form of
methylmercury, a potential neurotoxin. Humans who
eat contaminated fish may be exposed to dangerous
concentrations of methylmercury. A national
reductions program would greatly reduce mercury
deposition in the state, and its concentrations in the

environment,

Relationship to existing programs, laws, or
regulations: Currently there is no federal mercury
emissions program. This recommendation supports
the creation of a new federal policy that deals with
mercury emissions.

Time frame: It may take up to several years to
establish and create a national mercury emissions
program. It may take several more years to enforce/
bring into compliance mercury emissions because
some plants may need to be retrofitted with new
control technologies.

Geographical coverage: Regional and/or national
mercury emission reductions would have a great
impact on the deposition rates in Minnesota;
because about 90% of mercury deposition comes
from sources outside of Minnesota.

Barriers: Development of the national program
would require cooperation and coordination with a
number of state and federal government institutions.
It may prove to be very timely and costly to establish
this program. It may also take a lot of time, money,

and effort to bring polluters into compliance.
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Energy Recommendation 24:
Continue state enforcement
programs to reduce mercury loads

The MPCA should be provided with adequate
resources to continue to enforce/support existing
mercury regulations and programs that lead to
reduced emissions of mercury in Minnesota through
market restrictions, pollution control techniques,
and disposal requirements.

Description of the recommended action: Existing
regulations reduce product-sector emissions. The
MPCA works closely with and provides education to
the industry sectors on mercury reduction strategies
and new control technologies. The voluntary/
enforcement programs have been successful in
reducing mercury air and water emissions.

Description of the impact on natural resources:
Mercury cycles through the air, water, land, and
biota as a result of natural and human activities.
It accumulates in the aquatic food web. Predatory
fish species usually have the highest mercury
concentrations. Most mercury that accumulates
in the fish muscle tissue is in the form of
methylmercury, a potential neurotoxin. Humans who
eat contaminated fish may be exposed to dangerous
concentrations of methylmercury. Reduced mercury
loads into the environment would positively impact
air and water quality and human health.

Relationship to existing programs, laws, or
regulations: This recommendation is a continuation
of existing policies.

Time frame: This is an ongoing effort to
reduce mercury pollution and emissions in the

environment.

Geographical coverage: Mercury reductions will
benefit Minnesota, neighboring states, and Canada,
where up to 50% of Minnesota emissions are

deposited.
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Barriers: None

Energy Recommendation 25: Develop
public education on actions that
individuals and communities can

take to reduce mercury loads

Minnesota should develop a strong public education
and outreach effort focusing on the health risks
associated with mercury pollution and on techniques
for reducing mercury loads (including energy
conservation and proper disposal of light bulbs) in
the environment.

Description of the recommended action:
Currently there are a number of state-sponsored and
community-based public education and outreach
programs addressing mercury emissions. They are
specific to certain industries (e.g., energy producing
facilities), activities (e.g., disposal of light bulbs)
or public health advisories (e.g. mercury fish
concentrations). Although beneficial, the programs
are often inaccessible by many Minnesota citizens
because they are not greatly publicized. Creation of
a single, large, well-coordinated interagency public-
outreach and education program could potentially
address many issues more effectively and efficiently.
Promotion and recognition of a single program may

be easier to achieve.

Description of the impact on natural resources:
Mercury cycles through the air, water, land and
biota as a result of natural and human activities.
It accumulates in the aquatic food web. Predatory
fish species usually have the highest mercury
concentrations. Most mercury that accumulates
in the fish muscle tissue is in the form of
methylmercury, a potential neurotoxin. Humans
who eat contaminated fish may be exposed to
dangerous concentrations of methylmercury. Greater
awareness of dangers posed by mercury will reduce
human health risks and environmental emissions.
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Relationship to existing programs, laws, or
regulations: A number of government agencies
and community-based organizations already have
public education and outreach programs in place.
They usually address specific industry sectors,
activities, or communities and rarely reach all levels
of population. It may be more beneficial to develop
a strong inter-agency/community outreach program.
This would contribute to better organization and
communication of the information.

Time frame: It may take up to a couple of years
to identify, coordinate, and unify existing mercury
public outreach and educational programs.

Geographical coverage: The citizens of Minnesota
and the state environment would benefit from
reduced mercury risks and lower concentrations in

the environment.

Barriers: Coordination and unification of a number
of interagency and community-based programs
may be timely and costly to achieve. It may prove
impossible to unify different types of outreach
programs without losing some valuable participants
and partners.
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_APPENDIX I

Recommendations from Phase I Report

Preliminary Recommendations for LCCMR Funding Priorities

This appendix contains preliminary recommendations delivered to the LCCMR on June 20th, 2007 by
the Statewide Conservation and Preservation Plan project team. Immediately below are top preliminary
recommendations that provide benefits to multiple resources; a list of the most pressing issues facing

Minnesota’s natural resources; and details on key drivers of change for each resource area.

Recommendations that would provide benefits to multiple natural resources

* Identify, protect and manage strategic land areas that contribute relatively more to conservation
* Establish statewide habitat corridors using consistent methodology and criteria

* Acquire important data on a regular basis (e.g., LIDAR, parcel and land cover)

* Manage development to decrease effects on resources

* Increase understanding of potential effects of climate change on resources

* Increase understanding of effects of contaminants on resources

List omeSt preSSlng 1ssues Generalized Hierarchy One Example
* Land use change/development/land disturbance Ultimate Cause of Development/
* Habitat fragmentation/loss/erosion \ Change to Resource Demographics [hee peor®
. h
* Climate change l l TIEY consume
o Contaminants Higher Order Shoreline
] Driver of Change Development
» Consumptive use 1 l
* Invasive species ; :
. Proximate Nutrient
* Energy production Driver of Change Loading
* Transportation 1! I
* Demographics qhzirr:ge Effect
in the :
* Human health N on Fish

Figure 1: Conceptual bierarchy of drivers. Proximate drivers
directly impact the resource. Higher order drivers are often
where policy/investment choices operate. Credit: Jean Coleman,

Primary Drivers of Change CR Planning

A major focus of the first phase of the project was identifying the key drivers of change affecting each of
six natural resource areas (air, land, wildlife, water, fish, outdoor recreation). Each research team began by
identifying proximal drivers, those acting most closely upon the resource, and then mapping them to higher
order drivers (see Figure 1). The teams, with the assistance of outside experts from relevant state agencies, then
ranked these drivers by their relative impact on a common set of “elements of sustainability”. These elements
were: air quality; water quality; habitat quality; soil/land quality; fish and wildlife health; human health;
biodiversity; abundance of resource; economic health; aesthetics; and recreational/cultural/spiritual values. As
an example, for the Fish resource, the proximal driver Nutrient Loading affects sustainability elements Water

Quality (medium), Fish Health (high), and Human Health (low), among others.

-210 -



Final Plan — Phase 1T Appendix I - Recommendations from Phase I Report

The rankings were mathematically analyzed to rank the proximal drivers in order of total impact (integrated
across elements of sustainability) on the resource. The resulting list of top-ranked drivers (i.e. those with the
most overall impact on the resource) forms the backbone of the recommendations listed below.

Following is a list of primary drivers of change for each resource area, and below each driver are the
recommendations related to each driver.

Air — Drivers of Change/Recommendations:

Climate Change

* Invest in projects similar to projects traded on the Chicago Climate Exchange
* Study effects of biofuels on greenhouse gases

Energy Production

* Assess the effects on air of changing from coal to natural gas
* Study effects of biofuels on air pollution

Transportation

* Encourage greater use of natural gas, hybrids, biodiesel and electric vehicles
* Increase the use of public transportation and make it less polluting

* Assess barriers to the use of public transportation

* Increase bike paths for commuting

Land — Drivers of Change/Recommendations:

Strategic Land Areas

* Identify land areas that contribute disproportionately to conservation
* Protect and manage these lands

Soil Erosion

* Acquire high resolution elevation data (using LIDAR) to gain accurate slope information and
measure erosion rates

* Develop better estimates of erosion from gullies, ravines, and streambanks

* Evaluate watershed scale impacts of erosion control practices

* Restore annual surveys of crop residue cover after planting

Land Use Change

* Establish habitat corridors statewide using consistent methodology and criteria
* Obtain and regularly update GIS land parcel data — make it comprehensive and broadly
available, and establish a method for consistent updating
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* Obtain and regularly update current land cover data — ensure consistent and frequent
updating, and include all native plant communities

* Improve updating of soil surveys

* Create a GIS portal interface integrating land cover, soils, and bedrock geological information

Habitat Fragmentation

* Research the effects of fragmentation on species and genetic diversity

* Conserve native genetic material

* Understand GMO effects on native plants — literature review

* Integrate and assess information on contaminated sites and contaminant sources (landfills,
brownfields, pesticide spills, pollutant sources, etc.)

* Expand scope of monitoring for contaminants in the landscape

Wildlife — Drivers of Change/Recommendations:

Land Use Change and Fragmentation

* Perform land cover mapping at regular intervals to understand changes in wildlife habitat

* Identify priority natural areas and corridors (hubs and connections) to preserve for wildlife -
statewide

* Identify how to make all aspects of the land network (urban to agricultural to natural) more
supportive for wildlife

Development

* Determine how to build urban and exurban areas and retain the highest possible species
diversity

Disease and Invasive Species

* Research the (currently unknown) effects of diseases and invasive species and human structures
on wildlife

Water — Drivers of Change/Recommendations:

Land Use Change

* Invest in management and protection of Strategic Land Areas that affect water
* Manage development to reduce erosion and pollutant loading
» Focus on shoreland development
» Focus on fast-growing urban areas
»  Promote shoreline buffers
» Promote urban and construction Best Management Practices (BMPs)
* Support research to quantify the benefits of BMPs and Low Impact Development (LID)
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* Support water quality monitoring and assessment

Contaminants

* Assess the impacts of emerging contaminants discharged to surface waters (pharmaceuticals,
perfluorochemicals, pesticides, endocrine disruptors)

* Assess the impacts of contaminants from urban activities (construction, transportation,
impervious areas)

* Support research on how to reduce, minimize, remove, or remediate contaminants

Consumptive Use and Energy

* Measure the impact of water withdrawals on ground water — focus on the relationship between
withdrawal vs. recharge
* Determine the impacts of different renewable energy options on water quantity and quality

Fish — Drivers of Change/Recommendations:

Aquatic Invasive Species

* Develop effective ways to stop or reduce spread of harmful invaders — urgently needed for
VHS!

* Develop more effective methods of controlling aquatic invasive species

* Improve risk assessments for potentially harmful new invaders

* Create solutions to restore native communities after invasive species are under control

Land Disturbance

* Invest in protection of Strategic Land Areas to reduce nutrients and solids loading to surface
waters
* Create tools to predict when cumulative land disturbances will alter fish communities

* Evaluate consequences of land use policies for fish communities

Aquatic Habitat Loss

* Create tools to predict reductions in fisheries productivity due to lake habitat losses
» Evaluate effectiveness of BMPs for shoreline habitat restoration
* Create tools to predict effects of shoreline development with and without BMPs on fish

communities

Climate Change

* Fill crucial data gaps to predict and monitor effects of climate change, including effects on lake
and stream water and nutrient budgets, temperatures linked to other climate data, and on-
game fish, aquatic invertebrates, and aquatic plants

* Develop methods to predict the effects of climate change combined with other stressors on fish

communities
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Fish Stocking

* Develop guidance on environmentally appropriate source populations and species for stocking
to:
» Restore fish communities
» Adapt to climate change
»  Support fishing
* Evaluate effects of stocked fish on:
»  Genetic diversity and fitness of wild fish (same species)
» Entire aquatic communities (other species)
* Evaluate effects of current fish stocking on anglers” experience — quality and quantity of fish

caught

Contaminants

* Monitor endocrine disruptors and pharmaceuticals:
»  Distribution in surface waters

»  Effect on fish health

» Biological response in fish in contaminated waters

Outdoor Recreation — Drivers of Change/Recommendations:

Land Use Change

* Assess how changing land use patterns affect demand for, and supply of, the recreation resource

Human Health

* Measure physical and mental health benefits of outdoor recreation:
»  Perceived and attained benefits

» Measure actual activity via biophysical data

Demographics

* Assess preferences for, and constraints to, recreation among racially/ethnically diverse

population segments and inter-generational groups

Climate Change

* Research how the effects of climate change will affect recreation users and recreation providers
in Minnesota, including:
»  Lack of snow and ice
» Lower water levels
» Change in land cover and water quality/quantity
» Higher summer temperatures

» Longer spring and fall seasons
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Participant List

Project Participants - Preliminary and Final Plan Phases

The Statewide Conservation and Preservation Plan project team is composed of many leading experts
in science, natural resources, data analysis and modeling, planning, land use, policy implementation and

facilitation of large, complex projects.

Many of the University of Minnesota faculty involved are recognized locally, regionally, nationally, and
internationally for their scientific expertise. In addition to holding prominent leadership and research positions
at the University of Minnesota, they have served on advisory committees to the U.S. Federal government, in
joint Canadian-U.S. scientific and policy groups, and have contributed their time and experience to advisory
groups to the United Nations. They sit on the editorial panels for leading scientific journals, and several hold
highly prestigious international fellowships.

The private consultant team members are widely recognized within the industry for their experience
and applied knowledge, and all bring a strong regional, and in some cases national, reputation for skill and
excellence. Two are current or past owners of their own planning firms, and several are widely published.
Many have been members or board members of regional, local, and national professional organizations, and
have served leadership roles in those organizations. Members of the project team and project advisors are
listed below.

In the following list, University of Minnesota refers to faculty or staff from the UM-Twin Cities; UM Duluth
NRRI refers to faculty or staff from the UM at Duluth’s Natural Resources Research Institute

Project Team Members

Deborah Swackhamer
Jean Coleman

Ira Adelman
Dorothy Anderson
James L. Anderson
Todd Arnold
Richard Axler
John Baker

Marv Bauer

James Barton
Michelle Beaman
Bill Berguson

Principal Investigator
Project Coordinator
Fish Team
Recreation Team
Water Team

Wildlife Team/Habitat Team
Water Team

Energy Team
Information Systems
Transportation Team
Support Staff
Energy Team
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Robert Blair

Paul Bockenstedt
Terry Brown

John Cannon
Amy Carolan
Alex Conzemius
Amy Cowell
Francesca Cuthbert
Nick Danz
Kathryn Draeger
Alan Ek

Debra Elias Morse
Les Everett

Don Fosnacht

Sue Galatowitsch
Elizabeth Gould
Cindy Hagley
Mirja Hanson
Joel Haskard

Alex Helling
David Hendrickson
Kurt Hinz

Mary King Hoff
George Host
Mark Hove
Annalisa Hultberg
Gregg Johnson
Kzris Johnson
Lucinda Johnson
Wendell Johnson
Nick Jordan

Anne Kapuscinski
Michael Kelberer
Mike Kilgore
Kathy Klink

Wildlife Team

Land Team/Habitat Team
Support Staft-GIS/Habitat Team
Student Support Staff

Student Support Staff

Student Support Staff

Cost Benefit Analysis Team
Wildlife/Habitat Team
Support Staff/Habitat Team
Outreach/Energy Team

Land Team

Support Staff/Editor

Land Use Practices Team Lead
Energy Team — Team Lead
Climate Change/Habitat Team
Land/Land Use Practices Team
Outreach Team

Outreach Team

Energy Team

Student Support Staff

Energy Team

Support Staff

Science Writer/Editor

Habitat Team - Team Lead
Water Team

Land Use Practices Team
Energy Team

Outreach Team

Wiater/Land Use Practices Team
Energy Team

Land Team

Fish Team/Habitat Team Lead
Support Staff

Land Team/Habitat Team

Air Team
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University of Minnesota
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University of Minnesota
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University of Minnesota
Bonestroo

University of Minnesota
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Mirja P. Hanson Associates

University of Minnesota
University of Minnesota
University of Minnesota
Bonestroo

Independent Consultant
UM Duluth NRRI
University of Minnesota
University of Minnesota
University of Minnesota
University of Minnesota
UM Duluth NRRI
University of Minnesota
University of Minnesota
University of Minnesota
University of Minnesota
University of Minnesota

University of Minnesota
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Azra Kovacevik
Dana Kraus

Holly Lahd

Emily Levine
Maia Mahowold
Dave Mech

Ben Meyer

Loren Miller
David Mulla
Lance Neckar

Joel Nelson
Gerald Niemi
Randy Neprash
Ray Newman
Karen Oberhauser
Steve Polasky
Lowell C. Rasmussen
Peter Reich

Ciara Schlichting
Laura Schmidt-Olabisi
Ingrid Schneider
Mark Seeley

Dale Setterholm
John Shardlow
Matt Simcik
George Spangler
Sangwon Suh
Ashley Tabery
Steve Taff
Katherine Thering
Mary Vogel

Bruce Vondracek
Mark Wallis
Bruce N. Wilson

Dave Zumeta

Energy Team-Mercury
Support Staff

Student Support Staff
Student Support Staff
Support Staff

Wildlife Team

Water Team

Fish Team

Energy Team Lead/Land Use
Land/Transportation Team
Energy Team
Wildlife/Habitat Team Lead
Water/Land Use Practices Team
Fish Team

Wildlife Team

Cost Benefit Analysis Team
Energy Team

Land/Land Use Practices Team
Recreation Team

Energy Team

Recreation Team

Air Team

Water Team

Land Use Practices Team Lead
Air Team

Fish Team

Cost Benefit Analysis Team
Student Support Staff

Land Use Practices Team
Transportation Team
Recreation Team
Fish/Habitat Team

Water Team

Water Team

Energy Team
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University of Minnesota
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University of Minnesota
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University of Minnesota
University of Minnesota
University of Minnesota
University of Minnesota
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University of Minnesota
University of Minnesota
University of Minnesota
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University of Minnesota
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University of Minnesota
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University of Minnesota
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Winnie Zwick Support Staft CR Planning

Project Advisors — The following individuals provided valuable advice to project teams or participated as advisors
on project teams. The recommendations in this report are the sole product of the project team listed above. Project

Advisors do not necessarily endorse the recommendations and did not participate in the selection of the final set of

recommendations.

Charles Anderson Fish Team Minnesota Department of Natural Resoutrces
John Bailey Land Use Practices Team Greater Minnesota Housing Fund

Tom Bakritges Land Use Practices Team Builders Association of the Twin Cities
Wayne Barstad Habitat Team Minnesota Department of Natural Resources
Steve Benson Wildlife/Habitat Team Minnesota Department of Natural Resources

Don Berger Land Use Practices Team Minnesota Pollution Control Agency

Lyn Bergquist Land Team Minnesota Department of Natural Resources
Kristen Blann Habitat Team The Nature Conservancy

Daren Carlson Wildlife/Habitat Team Minnesota Department of Natural Resources
Steve Chaplin Habitat Team The Nature Conservancy

Ian Chisholm Habitat Team Minnesota Department of Natural Resources
Clay Cottingim Water Team Minnesota Department of Natural Resources
John Curry Habitat Team Minnesota Campaign for Conservation
David DeVault Water Team United States Fish and Wildlife Service

Bob Engstrom Land Use Practices Team Robert Engstrom Company

Anne Gelbmann

Dianne Granfors

Land Use Practices Team

Habitat Team

Minnesota Pollution Control Agency

United States Fish and Wildlife Service

Jim Hafner Land Use Practices Team City of Blaine/League of Minnesota Cities
Eric Hedtke Land Use Practices Team Minnesota Association of Townships

Ryan Heiniger Habitat Team Ducks Unlimited

Carrol Henderson Wildlife Team Minnesota Department of Natural Resources

Don Hickman Land Use Practices Team Initiative Foundation

Steve Hobbs Land Use Practices Team Belwin Foundation

Andrew Holdsworth Land Use Practices Team Minnesota Department of Natural Resources
Roy Johnannes Fish Team Minnesota Department of Natural Resources
Greg Johnson Habitat Team Minnesota Pollution Control Agency

Tim Kelly Recreation Team Minnesota Department of Natural Resources
Beth Knudsen Habitat Team Minnesota Department of Natural Resources
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Thomas Landwehr
Bill Lee

Mark Lindquist
Kevin Lines

Jill Mazullo
Steve Merchant
Paul Merwin
Jason Moeckel
Jim Mulder
Michael Noonan
Max Norris

Bob Patton

Don Pereira
Sharon Pfiefer
Anne Pierce
Cordelia Pierson
Jane Prohaska
Paul Radomski
Bart Richardson
Marty Rye

Dave Schad
Susan Schmidt
Jon Schneider
Don Schreiner
Barb Senness
Luke Skinner
Brian Stenquist
Hannah Texler
Ray Valley

Tom Weaver
Dave Weirens
John Wells
Keith Wendt
Bruce C. Wilson
Dave Wright

Habitat Team

Energy Team

Energy Team

Habitat Team

Land Use Practices Team
Wildlife/Habitat Team
Land Use Practices Team
Habitat Team

Land Use Practices Team
Land Use Practices Team
Energy Team

Land Use Practices Team
Water Team

Land Use Practices Team
Land Use Practices Team
Land Use Practices Team
Habitat Team
Water/Habitat Team

Habitat Team

Habitat Team

Wildlife Team

Habitat Team

Habitat Team

Fish Team

Land Use Practices Team
Fish Team

Energy Team

Wildlife Team

Habitat Team

Land Use Practices Team

Land Use Practices Team

Habitat/Energy/Iand Use Practices Team

Habitat Team/Land Team
Water/Habitat Team
Fish Team
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The Nature Conservancy

Chippewa Valley Ethanol Company
Minnesota Department of Natural Resources
Water and Soil Resources Board

1000 Friends of Minnesota

Minnesota Department of Natural Resources
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Rottlund Homes

Agricultural Utilization Research Institute
Minnesota Department of Agriculture
Minnesota Department of Natural Resources
Minnesota Department of Natural Resources
Minnesota Department of Natural Resources
The Trust for Public Land

Minnesota Land

Minnesota Department of Natural Resources
Minnesota Department of Natural Resources

United States Forest Service

Minnesota Department of Natural Resources
The Trust for Public Land

Ducks Unlimited

Minnesota Department of Natural Resources
City of Plymouth/Assoc. of Metro Municipalities
Minnesota Department of Natural Resources
Minnesota Department of Natural Resources
Minnesota Department of Natural Resources
Minnesota Department of Natural Resources
Metropolitan Council

Board of Water and Soil Resources
Minnesota Environmental Quality Board
Minnesota Department of Natural Resources
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Key Participant Credentials - Phase I and Phase 11

Deborah Swackhamer, PhD, University of Minnesota

Dr. Swackhamer is Professor of Environmental Chemistry in the Division of Environmental Health
Sciences, School of Public Health. Dr. Swackhamer is an international expert in the chemical and biological
processes that control the fate of toxic organic contaminants in the aquatic environment, particularly
bioaccumulation of persistent compounds in fish in the Great Lakes; the processes that control exposure to
environmental estrogenic compounds; and the development of contaminant indicators of ecosystem health.
Dr. Swackhamer is Interim Director of the Institute on the Environment, and co-Director of the Water
Resources Center, and currently sits on the Science Advisory Boards of the US EPA and the International
Joint Commission of the US and Canada. She also serves on the Advisory Board for the National Undersea
Research Program of NOAA for the North Atlantic-Great Lakes region, and the Board of Scientific
Councilors of the US EPA. She was appointed by Governor Pawlenty to serve in the Clean Water Council
in 2007. Dr. Swackhamer is a member of the Editorial Advisory Boards for the journals Environmental
Science & Technology and JEM: Journal of Environmental Monitoring.

Jean Coleman, JD, MA, Project Coordinator, CR Planning, Inc.

Ms. Coleman has proven skills in managing complex teams over tight time frames and extensive knowledge
of using natural resource information in land use planning and zoning. In addition to serving on the core
management team, Ms. Coleman served as the consultant team project coordinator. Her primary role was to
manage internal communication, document creation, and supervise project support personnel. Ms. Coleman
has extensive experience in natural resource and farmland protection, preparing comprehensive land use
plans and zoning ordinances, group process facilitation, and growth management. Her work combines her
interests in planning and law by using public participation and conflict resolution techniques to develop
policies, ordinances, and programs. She enjoys working in a variety of landscapes and has managed multiple
projects at the neighborhood, township, county and regional scale.

Todd Arnold, PhD, University of Minnesota

Dr. Arnold is Associate Professor of Fisheries, Wildlife and Conservation Biology. He has also worked
extensively with environmental NGO, including stints as Senior Scientist for Ducks Unlimited Canada
and Scientific Director for Delta Waterfowl Foundation. His research focuses on prairie- and wetland-
dependent wildlife, especially waterfowl. He has worked on numerous regional issues in waterfowl
management, including development of a Decision Support System for conservation planning in the
Canadian Prairie Pothole Region.

Paul Bockenstedt, MA, Bonestroo

Mr. Bockenstedt has over 23 years of experience in the natural resources field including 13 years of
experience with State and County agencies in Jowa and Minnesota, and most recently nine years working
throughout the upper Midwest at Bonestroo. He has been involved with natural resources inventory,
conservation, management and planning at the local, county, regional, watershed and state levels in
Minnesota and Iowa since 1992. He has served as the project manager and/or lead ecologist for over 100
natural resource and recreation/parks planning projects and botanical inventories and written over 125
ecological restoration plans during his career. In addition, he has numerous publications and presentations
to his credit.
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Les Everett, PhD, University of Minnesota

Dr. Everett is an Agronomist and Program Coordinator at the Water Resources Center, University of
Minnesota, where since 1995 he is managing grant-based Extension education and on-farm research/
demonstration programs related to water quality. He works closely with Extension and research faculty as well
as state and federal agencies to deliver programs on manure, crop nutrient, and tillage management. He was
raised on a crop and livestock farm in Jowa, obtained a B.S. in Farm Operation at Iowa State University, an
M.S. in Agronomy at Cornell University, and a Ph.D. from the Department of Agronomy and Plant Genetics
at the University of Minnesota. Prior to his current position, Les was a scientist for the International Institute
of Tropical Agriculture in Nigeria and Cameroon for ten years, and prior to graduate training was a U.S. Army
officer and a Peace Corps agricultural advisor.

Don Fosnacht, PhD, University of Minnesota

Dr. Fosnacht is the Director of the Center for Applied Research and Technology Development based at
the University of Minnesota Duluth’s Natural Resources Research Institute. He oversees the research and
development program of over 65 researchers dedicated to fostering economic development of Minnesota
natural resources in an environmentally acceptable manner. In addition, he serves as Principal Investigator on
projects related to value added iron creation, aggregate utilization, bioenergy generation, and environmental
remediation using mineral processing techniques. He has worked in the metals and mining industry in various
capacities concerning technology development and resource utilization. His work has included particle
technology characterization, process evaluation, process design, and manufacturing efficiency development. In
addition to various professional memberships, Dr. Fosnacht has served on the Governor’s Committee on MN
Mining’s Future and the Tax Policy Advisory Committee. He also led development of the mining roadmap
for Minnesota that was funded by the US Department of Energy. He currently is a member of the State
of Minnesota Minerals Diversification Committee. Dr. Fosnacht is also co-leader for the Energy Use and
Production Subcommittee, for the LCCMR effort concerning development of a state wide conservation and
preservation plan. He has authored or co-authored numerous publications, patents and presentations.

George Host, PhD, University of Minnesota

Dr. Host is a Senior Research Associate and Landscape Ecologist with the Natural Resources Research
Institute at the University of Minnesota - Duluth, and Director of the Natural Resources Geographic
Information System laboratory at UMD. He currently is principal or co-principal investigator on 15+ research
projects distributed across the fields of forest ecology, ecological assessment and indicator development, plant
response to atmospheric pollutants, linkages between terrestrial and aquatic systems (particularly with respect
to stormwater issues), and data visualization and spatial analyses for land use planning. Dr. Host has over 50
refereed publications, and has served on advisory panels for the MN Dept of Natural Resources, the MN
Forest Resources Council, and numerous county and municipal groups. Dr. Host managed a GIS analysis to
identify lands of high conservation value for the development of conservation easements through the Forest
Legacy Program.
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Anne R. Kapuscinski, PhD, University of Minnesota

Dr. Kapuscinski is Professor of Fisheries, Wildlife and Conservation Biology and co-leads the Ecosystem
Science and Sustainability Initiative funded by the Bush Foundation. She has broad expertise on how
technologies from dams to fish hatcheries to genetic engineering affect fish conservation and is active in
analysis and formulation of policies fostering sustainability of aquatic biodiversity. She holds a Pew Marine
Conservation Fellowship, the world’s preeminent marine conservation award, has advised three past
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_APPENDIX III

Mercury Emissions and their Relationship to Energy Use

INTRODUCTION

Mercury is a naturally occurring element in the environment. It is also used or produced in a variety of
industries, and can enter the environment as a result of ore smelting, agricultural practices, production of
chlorine and caustic soda and other human activities.

Mercury is a toxic pollutant; it can cause defects in the central nervous system. During the 1950s, industrial
discharges of methyl-mercury into Minamata Bay in Japan resulted in the contamination of fish with methyl-
mercury; and consequently the poisoning of thousands and deaths of hundreds of individuals.

Mercury has a complex biogeochemical cycle (Figure 1). It can transfer between different ecosystem reservoirs
and exhibit chemical transformations that control its behavior and toxicity.

In the environment it occurs in various forms, including inorganic mercury ion (Hg**) , methyl-mercury
(CH,Hg") or dimethyl-mercury [(CH3),Hg]. Methylated mercury compounds are much more toxic then
the inorganic mercury. The methylation of mercury results in increased solubility and volatility (of Hg) and
increases its movement into the food chain. Methylated compounds are rapidly taken up by aquatic organisms
where they bioaccumulate in the fatty tissue, and can become very harmful to that organism or others that
consume it,

MERCURY IN THE
ENVIRONMENT

When mercury is released in to the
Atmospheric

Hg
Global deposition

atmosphere it falls on earth and runs

Anthropogenic Hg into lakes, rivers and streams. Bacteria
3 in the water transform the mercury

into toxic methyl-mercury. When fish
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Reemitted
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Figure 1. Biogeochemical Cycle of Mercury in the Environment. Credit: USGS, 2008.

the water bodies in Minnesota.
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Figure 2. Sources of Atmospheric Mercury Deposition to Minnesota.
Credit: MPCA TMDL, 2007; Engstrom and Swain, 1997

Appendix I1I - Mercury Report

According to the Minnesota Pollution Control
Agency (MPCA, 2005) about 99 percent of
mercury that is deposited in Minnesota comes
from atmospheric deposition.

Various modeling studies of global mercury
cycling have concluded that natural emissions
(e.g. volcanoes) contribute 30% to mercury
deposition, while the other 70% is a result of
human activities (MPCA Total Maximum
Daily Loads (TMDL), 2007). Similatrly, a recent

scientific study in Minnesota (Engstrom and

Swain, 1997) indicated that anthropogenic emissions account for 70% of mercury deposition in the state.

The authors further stated that 30% of mercury deposition
regional pollution.

comes from global pollution and 40% comes from

According to the MPCA TMDL (2007) about 10% of total mercury deposition in Minnesota is due to

emissions in the state. The sources of atmospheric mercury deposition in Minnesota are summarized and

illustrated in Figure 2. Sector specific mercury emissions in the state are discussed in the following section.

According to the MPCA TMDL (2007) wet deposition rates in Minnesota have not changed significantly

since the mid 1990s. This information is presented in Figure 3 which shows an overlap in annual mercury

deposition fluxes from fixed monitoring stations in Minnesota and Brule, Wisconsin. The figure also shows
that the station mean annual fluxes are not significantly different in the ("96 to '03) period (MPCA TMDL,

2007).
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Figure 3. Annual mercury Flux at Mercury Deposition Network (MDN) Sites in Minnesota. Credit: MPCA TMDL, 2007.
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Hay! Lake  Stream

Eco- Wetlands  Culfivated  Pasture Lake TF Stream TP Chla Chla

Region region (%) (%) (%) {ug/L) (ug/lL}) {ugll)  (pall)

NE MW hB.9 8.3 48 14-27 40-40 210 32
MLF 265 36 6.5 14-27 20-50 2-10 21
NCHF 149 350 234 23-50 G0 -150 h-22 158
RRY 73 78.8 i) 23-50 110 -300 h-22 21

SW NGF 4.6 735 16.5 130- 250 80-250 A0-55 271
DA 45 238 271 MIA 60— 140 MIA MIA
WCBP 29 76.8 12.2 f5 - 150 160-330 30-380 236

MKW:  Morthemn Minnesota Wetlands RRV Red River Valley

MLF: Morthem Lakss and Forests WGP Morthem Glaciated Plains

MCHF:  Morth Central Hardwoods Forests D Crifiess Area

WCBP: Western Com Belt Plans

Land cover data from 1382 (USGS, 1999, Minnesota Land Cover Data Sat)

Total phosphoruz (TP) and chicrophyll & (Chl &) ranges are typical summer lake water quality condifions and typical

annual siream water quality condifions for minimally impacted waters (MPCA. 2003, Comparison of fypical Minnesofa

water quality condifions, htp:/feww pea.state mn.us/publicationsiwg-21-02.pdf ). Lake data were collecied 15851968

iHeiskary and Wikson 1983) and stream data were collected 1990-1992 (McCollor and Heizkary 15531,

Table 1. Regional Differences in Land Cover and Water Quality. Credit: MPCA TMDL, 2007.

Mercury concentrations in fish depend on land cover and land use. Land cover and its use are very important
in controlling and affecting (1) watershed transport of mercury, (2) background water chemistry and (3)
nutrients (nutrients loading affect the bioavailability of mercury).

Wetlands are important sites of mercury methylation. The methylation occurs under anaerobic conditions
which are usually found in wetland soils, and lake sediments (Zillioux et al., 1993). Sulfate reducing bacteria
reside in wetlands and are the primary methylators. Usually, wetland density is positively correlated with
mercury concentration in fish and water (as seen in data presented in Table 1 and 2).

Cultivated lands are typically sources of suspended solids due to soil erosion. Mercury is associated with
high suspended solids loads, but it has low bioavailability because only a small fraction is in the form of
methyl-mercury. Table 1 shows regional differences in land use and water quality in Minnesota. The mercury

concentrations in fish for the different regions in Minnesota are shown in Table 2.

Northern Pike (55 cm) Walleye (40 cm)
NE 0.320 0.268
SW 0.187 0.185
verage 0.254 0.227

Table 2. Median mercury Concentrations for Northern Pike (NP) and Walleye (WE)
collected from 1970 to 2002. Credit: MPCA TMDL, 2007.

- 226 -



Final Plan — Phase 11 Appendix III - Mercury Report

MERCURY EMISSIONS IN MINNESOTA

The MPCA has estimated that mercury anthropogenic emissions from Minnesota sources totaled 3328
pounds (Ibs) for 2005, the agency also projected emissions for 2010 (2718 Ibs), and 2018 (2012 Ibs) (MPCA,
2008). The emissions were divided into four categories: (1) emissions resulting from energy production, (2)
emissions due to material processing largely as a result of taconite processing, (3) emission due to purposeful
use of mercury, largely as a result of disposal of products and (4) mercury from difficult to categorize sources
(i.e. fuel or materials). A summary of emissions sources within these categories is included in Table 3 (next

page).

In 2005, 56% of Minnesota’s emissions were from energy sources, 22% from taconite processing and 21% from
purposeful use. The emissions for 2010 and 2018 are projected to decrease to 2718 and 2012 Ib, respectively.
Despite the overall reductions in mercury emissions, emissions from the taconite industry are expected to
increase by about 14%.

REGULATORY OVERVIEW

Mercury is released into the environment through emissions from manufacturing, use, or disposal activities.
To protect the environment, the US Congress passes laws and oftentimes authorizes the Environmental
Protection Agency (EPA) (and other government agencies) to create and enforce these regulations.

Mercury emissions and contamination are addressed under the Clean Air Act (CAA), Clean Water Act
(CWA), Resource and Conservation Recovery Act (RCRA), and Safe Drinking Water Act. Under the CAA
mercury is listed as a hazardous air pollutant. In accordance with the CAA, power plants were to reduce
mercury emission by 90% by 2008, however in 2005, the EPA decided to exempt the power plants from
mercury controls until 2010. In February of 2008, the D.C. Circuit court voided EPA’s rule to remove the
power plants from the CAAS list of resources of hazardous air pollutants.

Under the CWA, water quality standards are set for rivers, lakes, streams and wetlands. The standards identify
levels for pollutants including mercury that must be met in order to protect human health, fish and wildlife.

RCRA requires that the EPA manage hazardous wastes, including mercury wastes from the time they are
generated, through storage and transportation, to their ultimate treatment and disposal. Safe Water Drinking
Act sets standards for drinking water that apply to public water systems. These standards protect people by
limiting levels of mercury and other contaminants in drinking water.

On March 15, 2005 the EPA issued a Clean Air Mercury Rule (CAMR) to permanently cap and reduce
mercury emissions from coal-fired power plants for the first time. The CAMR would take effect after 2010
and a cap and trade mechanism would be designed to reduce mercury emissions by 70% by 2018. During

the same period when CAMR was proposed the EPA made a decision to exempt power plants from mercury
controls until 2010. On February 8, 2008 the D.C. Circuit court vacated the EPAs CAMR.
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2005 2010 2018
Incidental to Energy Production (1bs) (Ibs) (Ibs)
Coal-Electric Utility 1710.3 1040.1 414.1
Coal — Commercial, Institutional and Industrial 62.9 68.9 78.6
Volatilization from coal ash 0
Petroleum Refining 12.9 13.6 14.8
Petroleum Product Utilization 39 41.3 44.9
Wood Combustion 39.4 41.7 45.3
Natural Gas Combustion 0.3 0.3 0.3
| Subtotal: Incidental with energy production 1864.7 1205.9 598
% of total state emissions 56% 44% 30%
Largely Resulting from the Purposeful use of Mercury
Volatilization: solid waste collection and processing 169 152.8 126.8
On site household waste incineration 40 36.2 30
Volatilization from spills and land dumping 24 21.7 18
Land volatilization 2.1 1.9 1.6
Volatilization: land applications of compost 0.2 0.2 0.2
Volatilization: land applications of sludge 1.6 1.3 0.8
Smelters that recycle cars and appliances 138.7 120 90.2
Recycling mercury from products within MN 65 71.3 81.3
Non-ferrous metal recycling (Al, Pb) 7 7.7 8.8
Dental Preparations 62.4 56.4 20.1
Cremation 80 80 80
Municipal solid waste combustion 49.2 38 38
Sewage Sludge Incineration 8.5 8.9 11.9
Medical waste incineration 1.8 2.5 3.7
Hazardous waste incineration 0.3 0.3 0.3
Class IV incinerations 0 0 0
SJE Rhombus switch, Detroit Lakes 42 38 31.5
General Laboratory Use 10 8.1 5
Volatilization from dissipative use 0.8 0.6 0.4
| Subtotal: Associated with purposeful use of mercury 702.6 645.8 548.3
% of total state emissions 21% 24% 27%
Emissions Incidental to Material Processing
Taconite Processing 734.8 840.6 840.6
Thermal treatment of soil 0.8 0.8 0.8
% of total state emissions 22% 31% 42%
Difficult to Categorize (is Hg from fuel or materials?)
Asphalt Manufacturing 4.3 4.3 4.3
Agriculture, Food Kinder products 1.1 1.1 1.1
Mineral Products 13.8 13.8 13.8
Miscellaneous Industrial Process 0.2 0.2 0.2
Wood, Pulp & Paper, Publishing Products 5.1 5.1 51
Subtotal: Emissions from difficult to categorize 24.6 24.6 24.6
% of total state emissions 1% 1% 1%
| GRAND TOTAL (ih ssz5| 2miz7| 20105]

Table 3: Estimated Anthropogenic Mercury Emissions in Minnesota for 2005, 2010 and 2018. Credit: MPCA, 2008
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On March 15, 2005 the EPA issue the Clean Air Interstate Rule (CAIR), a rule that will dramatically
reduce air pollution that moves across state boundaries. CAIR will permanently cap emissions from sulfur
dioxide (SO,) and nitrogen oxide (NO, ) in the eastern US. When the rule is implemented it will reduce SO,
emissions by over 70% and NO, emissions by 60% from 2003 levels. This rule affects 28 eastern states and
Washington D.C. Minnesota is one of the affected states.

The Minnesota state legislature has set a mercury reduction goal (Minn. Stat. 116. 915) to reduce annual
mercury emissions by 60% by 2000, and 70% by 2005 from 1990 levels (MPCA, 2005). According to MPCA
estimates, the 1990 Minnesota mercury emissions were 11,272 Ibs and 3,328 Ibs in 2005 (MPCA, 2005). The
goals have been met through a combination of federal and state initiatives, voluntary actions, and programs. It
is important to note that majority of these reductions were related to the emissions from products containing

mercury.

Additionally in 1999, the MPCA established a voluntary mercury-reducing agreement program. The program
aims to reduce emissions from electrical utilities, and it has four actions that when implemented will reduce
annual mercury emissions from facilities by 275 Ibs:

* In 2000, Minnesota Power switched to low mercury coal (reduction by 70 Ibs)
* In 2003, Xcel Energy replaced two coal burning units at Black Dog plant with natural gas fired turbine
generators (reduction 35 Ib)

* By 2009, under (MERP) Xcel Energy’s Allen S King, High Bridge and Riverside plants will switch to
natural gas and add scrubbers and fabric filters to the King plant (reduction of 170 Ibs)

In 2006, under the direction of Gov. Tim Pawlenty, the MPCA and selected stakeholders (electrical utilities,
environmental groups, and government agencies) developed the Minnesota Mercury Emissions Reduction Act.
When fully implemented it will result in a 90% reduction from generation units at Minnesota’s three largest
coal fired power plants. These include the Xcel Energy Sherco and Allen S. King plants, and the Minnesota
Power Clay — Boswell plant. The plan should be fully implemented by 2014 (MPCA, 2006).

Section 303 (d) of the Federal CWA requires every state to prepare a list of impaired waters. In the state’s
2004 303 (d) list of impaired waters (MPCA TMDL, 2007), about 66% of the 1,892 impaired lakes and river
reaches were impaired due to mercury contamination (fish tissue, water column or both). The CWA requires
that each impaired water body have a total maximum daily loads (TMDL) study. The TMDL is an evaluation
of (1) pollution sources; (2) pollutant load reduction needs to meet water quality standards and (3) allocation

of the acceptable load to all sources (TMDL, 2007). The Minnesota TMDL plan was approved by the EPA in
2007, and it established a new goal for mercury emissions of 789 Ibs/yr.

The state of Minnesota has clearly demonstrated its commitment to reducing mercury loads into the
environment through both voluntary and regulatory approaches. As discussed previously in the report
the state emissions contribute a relatively small percentage to the overall mercury deposition in the state.
Although welcome and important, the state actions will not be enough. The previous discussions illustrate
the importance for the development and implementation of a national program that regulates emissions from
existing and future mercury sources.

- 229 -



Mercury Report - Appendix 111 Final Plan — Phase 11

MERCURY FISH CONCENTRATIONS

Currently, the link between mercury emissions and bioaccumulation in the fish and biota cannot be modeled
accurately. In the absence of such models that correctly incorporate the complexities of atmospheric chemistry,

watershed transport, methylation and bioaccumulation, researchers depend on the following assumptions
(Jackson et al., 2000):

* A reduction in emissions from sources in a given source area (local, regional or global) results in a
proportional reduction in the rate of deposition in Minnesota attributable to those sources.

* A reduction in deposition results in a proportional reduction in mercury loading to water bodies.

* Within a given water body, a proportional reduction in mercury loading in the water results in a
proportional reduction in mercury concentrations in fish.

Proportionality between mercury deposition and bioaccumulation assumes that bioavailability of mercury
is constant, and is unaffected by the rate of atmospheric mercury deposition. These models assume that
mercury in the terrestrial watershed and sediments will equilibrate and reach a new steady state proportional
to atmospheric deposition.

For the purpose of this report, we will use the EPA's Mercury Maps model to predict the effects of mercury
reductions (in air) on mercury concentrations in fish. The Mercury Maps tool (EPA, 2001) has the following
features:

“Mercury Maps is a tool that relates changes in mercury air deposition rates to changes in mercury fish tissue
concentrations, on a national scale. The tool utilizes a reduced form of accepted mercury fate and transport
models applied to watersheds in which air deposition is the sole significant source...The Mercury Maps
model states that for long-term steady state conditions, reductions in fish tissue concentrations are expected to
track linearly with reductions in air deposition watershed loads.”

The Mercury Maps report describe the relationship as:

Q)‘MLQ = (LMQ + L othertZ.)- (1>
Cﬁsk’tl = (L aintl + L othcr,tl)

where C et and C o ATE the mercury concentrations in fish at times 1 and 2, which could be the baseline and
target times; L and L are the air deposition mercury loads at each time to a water body, including direct

deposition and indirect deposition via the watershed; and L, is loading from other sources (MPCA TMDL,
2007).

Air deposition can be describe as:

Lair = Dy * (AL * ro+ AW) (2)
where D is the annual air deposition flux of mercury (g km? y?); r is the runoff coefficient (also known as the
delivery ratio); A, and A, are the areas of land and water (km?). Assuming areas and r for each region do not

change from t tot, this definition of L can be substituted into equation 1, areas will not change from t tot,
and, therefore areas drop out of the equation (MPCA TMDL, 2007).
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Combining Equations 1 and 2, and including the bioavailability factor, the relationship becomes:

Cine =Dyp 10" by (3)
Cﬁsh’tl Dy,tl * Ty * btl

where b is the bioavailability factor.

We are assuming r and b do not change over time; therefore, their ratios at times 2 and 1 equal one and drop
out of the equation. Therefore, Equation 3 simplifies to:

%ﬁsb 2= Qy,t@ (4)
fish,t1 ytl

Rearranging the equation to solve for fish concentration at time ¢2:

_ *
Cﬁsb,tZ - 2 Cﬁsb,tl (5)
ytl

v]lw)

According to the data in the MPCA TMDL (2007) the most recent measurement of total mercury deposition
(wet and dry) in Minnesota was based on lake sediment cores collected in 1990. The best estimate of total

mercury deposition around 1990 was 12.5 g km? yr' (MPCA TMDL, 2007).

aseline (1988-1992) fish concentrations (ppm)
Northern Pike (55 ¢m) Walleye (40 cm)
NE 0.293 0.262
SW 0.203 0.218
verage 0.248 0.240

Table 4. Baseline fish concentrations in Minnesota for Northern Pike and Walleye.
Credit: MPCA TMDL, 2007.

Using baseline data from the MPCA TMDL (2007) and mercury emissions from MPCA (2008) we evaluated
the impacts of various mercury reduction scenarios on concentrations of mercury in fish. These findings are

presented below.
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Scenario 1

2010 Fish Mercury Concentrations

e Assumption

— Only MN emissions changed (regional, national and global contributions to deposition
stayed the same)

* In2010, MN Hg emissions = 2718 lbs
— that is 75.89% reduction from baseline established in 1990 (11272 lbs)

— Assuming that 50% of MN emissions deposited in the state; total mercury deposition in
the state was reduced by 7.59%

— The deposition rate changed from 12.5 g km?/yr to 11.55 g km?/yr

Chisn2= Dyp - Chishu
ytl

Cyp(2010) = 11.55 g km?/yr . 0.248
12.5 g/km?/yr
=0.229 ppm
Cyg(2010) =11.55 g km?/yr . 0.240
12.5 g/lkm?/yr
=0.222 ppm

Scenario2

2018 Fish Mercury Concentrations

*  Assumption

— Only MN emissions changed (regional, national and global contributions to deposition
stayed the same)

* In 2018, MN Hg emissions = 2012 1bs
— that is 82% reduction from baseline established in 1990 (11272 1bs)

— Assuming that 50% of MN emissions deposited in the state; total mercury deposition in
the state was reduced by 8.2%

— The deposition rate changed from 12.5 g km?/yr to 11.47 g km?/yr

Chishte= Dyw-Crhsnu
yitl
Cyp(2018)=11.47 g kim?/yr . 0.248
12.5 g/km?/yr
=0.228 ppm
Cyp(2018) =11.47 g km?/yr . 0.240
12.5 g/km?/yr
=0.220 ppm
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Scenario 3

2018 Fish Mercury Concentration

e Assumption
— MN emissions changed
* In2018, MN Hg emissions = 2012 Ibs
— that is 82% reduction from baseline established in 1990 (11272 Ibs)

—  Assuming that 50% of MN emissions deposited in the state; total mercury deposition in the state was
reduced by 8.2%

*  Assumption
— US emissions changed (decreased by 20%)

— Assuming that US emissions contribute 30% to mercury deposition in the state (15% Midwest and 15%
outside Midwest) then the projected reduced deposition in MN is by 6% (20% of 30%)

*  The deposition rate changed from 12.5 g km?/yr to 10.7 g km*/yr

C fish, 10 = Qyt@ - Cfish 11
D ytl

Cyp(2018) =10.7 g km?/yr . 0.248
12.5 g/km?/yr
=0.212 ppm

Cy(2018) =10.7 g km?*/yr . 0.240
12.5 g/km?/yr
=0.205 ppm

Scenario 4

2018 Fish Mercury Concentration

e Assumption
—  MN emissions changed
* In2018, MN Hg emissions = 2012 lbs
— that is 82% reduction from baseline established in 1990 (11272 Ibs)

— Assuming that 50% of MN emissions deposited in the state; total mercury deposition in the state was
reduced by 8.2%

*  Assumption
— US emissions changed (decreased by 30%)

— Assuming that US emissions contribute 30% to mercury deposition in the state (15% Midwest and
15% outside Midwest) then the projected reduced deposition in MN is by 9% (30% of 30%)

*  The deposition rate changed from 12.5 g km?/yr to 10.35 g km?/yr

C fish 0 = ng - Cish, 11

D y,tl

Cyp(2018) =10.35 g km?/yr . 0.248
12.5 g/lkm?/yr
=0.205 ppm

Cy(2018) =10.35 g km?/yr . 0.240
12.5 g/km?/yr
=0.199 ppm
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Scenario 5

2018 Fish Mercury Concentration

e Assumption
— MN emissions changed
*« In2018, MN Hg emissions = 2012 lbs
— that is 82% reduction from baseline established in 1990 (11272 lbs)

— Assuming that 50% of MN emissions deposited in the state; total mercury deposition in the state was
reduced by 8.2%

e Assumption
— US emissions changed (decreased by 40%)

— Assuming that US emissions contribute 30% to mercury deposition in the state (15% Midwest and
15% outside Midwest) then the projected reduced deposition in MN is by 12% (40% of 30%)

e The deposition rate changed from 12.5 g km?/yr to 9.98 g km¥/yr

Cish o= Qm - Cfish, 11
Dyu

Cyp(2018) =9.98 g km?/yr . 0.248
12.5 g/km?/yr
=0.198 ppm
Cyp(2018) = 9.98 g km?/yr . 0.240
12.5 g/km?/yr
=0.192 ppm

Scenario 6

2018 Fish Mercury Concentration

e Assumption
— MN emissions changed
* In2018, MN Hg emissions = 2012 Ibs
— that is 82% reduction from baseline established in 1990 (11272 Ibs)

— Assuming that 50% of MN emissions deposited in the state; total mercury deposition in the state was
reduced by 8.2%

*  Assumption
— US emissions changed (decreased by 50%)

— Assuming that US emissions contribute 30% to mercury deposition in the state (15% Midwest and
15% outside Midwest) then the projected reduced deposition in MN is by 15% (50% of 30%)

»  The deposition rate changed from 12.5 g km*yr to 9.6 g km?/yr

C fish, 2 = Qyt@ - Cfish 1
D y,tl

Cyp(2018) =9.6 g km?%/yr . 0.248
12.5 g/km?/yr
=0.190 ppm
Cy5(2018) =9.6 g km?/yr . 0.240
12.5 g/km?/yr
=0.184 ppm
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The previous mercury reduction scenarios show trends in fish concentrations under various circumstances.
Present day concentrations of mercury in Northern Pike average 0.248 ppm. Full implementation of the
Mercury Reduction Act in Minnesota would decrease these average concentrations to 0.228 ppm. If mercury
emissions from outside Minnesota decreased by 50%, average mercury concentrations in Northern Pike would
decrease to 0.190 ppm. This shows that the greatest reductions occur when reductions in mercury emissions

occur on the national scale and not just within the state.

Reductions in mercury emissions and deposition should result in reduced fish contaminations (Harbik and
Watras, 2002). Although it is difficult to monitor and report on mercury concentrations in fish because levels
vary by species and size, it is possible to monitor and report trends by reporting on one species and within that
species normalizing concentrations to a standard length.

RENEWABLE ENERGY

The energy sector is a major source of mercury emissions into the environment. In Minnesota, electrical
generators powered by fossil fuels are responsible for more then half of all mercury emissions resulting from
human activity. Switching a substantial fraction of Minnesota electrical generating capacity from fossil fuels
to renewable technologies such as biomass, solar or wind-powered turbines would help to reduce mercury
emission from this sector. Table 5 shows the amounts of mercury emissions for each generation option.
However, due to their relatively high cost, renewable energy can produce only a small percentage of total
electrical power in the state and the nation.

Generation options ercury emissions (kg Hg/ TWh)
atural Gas c.c. (turbines) 03to1
ituminous coal: modern 110360
ignite: old plant 2 to 42
eavy oil: no scrubbers 2to13

ydropower run-of-river

iomass combustion 0.5t02
MFIPCH"

Wind power 0
olar pbotovoltaic 0

Table 5. Electrical Generation Options and their Impact on Mercury Emissions. Credit: EPA, 1997.

Increased biomass utilization would have enormous environmental and human health benefits. Compared with
coal, biomass feedstock would have lower levels of sulfur and sulfur compounds, thus substituting biomass for
coal in power plants has an effect of reducing sulfur dioxide (SO,) emission. Additionally, biomass co-firing
with coal has been demonstrated to reduce nitrogen oxide (NO, ) emissions (Huss and Tilman, 2000). The
most significant environmental benefit of biomass is a potential reduction in carbon dioxide (CO,) emissions.
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Emerging renewable energy sources such as biofuel for ethanol, wind or solar power may require large
land areas. This may be in conflict with population growth which requires more land for farms, cities and
industries. Studies show that relative to coal, renewable sources of energy require a lot more land (Gagnon et
al., 2002). Land constraints may limit the future development of renewable energy sources. The limitations
may depend on many factors including population density, compatibility of project with other land uses such
as for recreation, forestry or agriculture, competition with food production.

It is important to note that many researches find that most renewable energy projects will have little negative
impact on agriculture. For wind-power, the land around the windmills may be used for agriculture. Solar
energy can be developed on rooftops or arid areas where agriculture is absent (Gagnon et al., 2002).

For the purpose of this report we examined several different scenarios that estimated the amounts of biomass
and acres of land that may be needed in order to produce a specific amount of energy in the state. Electrical
demand in Minnesota was projected as a function of personal income up to 2050 (See Section IV of Energy

Total
Acres harvested Product Fiber cropland Total
Crop or reserved Yield Yield plant mass residue
million acres dry tons/acre/year million dry tons/year

Corn Grain 68.8 3.3 NA 3.3 450.0 225.0
Sorghum 8.6 1.4 NA 1.4 24.8 12.4
Barley 4.3 1.2 NA 1.8 12.8 7.7
Qats 1.9 0.8 NA 1.7 4.8 3.2
Wheat-winter 31.3 1.1 NA 1.9 954 60.1
Wheat-spring 17.5 0.9 NA 1.2 35.5 20.1
Soybeans 73.0 1.1 NA 1.6 193.0 115.8
Rice 3.3 2.9 NA 4.3 23.7 14.2
Cotton lint 13.8 0.3 NA 1.0 17.7 13.3
Alfalfa 23.8 3.0 NA 0.0 70.6 0.0
Other hay 39.7 1.7 NA 0.0 67.4 0.0
Silage corn 6.1 6.6 NA 0.0 40.8 0.0
Silage sorghum 0.3 4.4 NA 0.0 1.5 0.0
Other Crops 20.1 1.0 NA 1.0 20.1 20.1
Crop failure 10.0 0.5 NA 0.0 5.0 0.0
Summer fallow 21.0 0.0 NA 0.0 0.0 0.0
Grasses (CRP) 254 2.0 NA 0.0 50.8 0.0
Trees (CRP) 2.2 2.0 NA 0.0 4.4 0.0
Environment (CRP) 6.4 2.0 NA 0.0 12.7 0.0
UNAccounted 3.0 0.0 NA 0.0 0.0 0.0
Pasture 67.5 1.5 NA 0.0 101.3 0.0
Wood fiber 0.1 0.0 6.0 2.0 0.8 0.2
Perennials 0.0 0.0 0.0 0.0 0.0 0.0
Totals 448.1 1233.1 492.1

Table 6. National Statistics for Acres of Crop Harvested and Resulting Biomass Production. Credit: US Department of Energy and
US Department of Agriculture, 2005
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Production and Use Report). We assumed that in-state coal would generate 62.4% of electrical demand every
year (an average from 1970 - 2005). From these data we estimated amounts of biomass needed if 10, 20, 30, 40
and 50% of Minnesota’s coal generated electricity was produced from renewable sources. For each percentage
we estimated the acreage needed if biomass came from corn grain residue, wheat residue (spring and summer).
It was assumed that energy content of agricultural residue was 5,800 Btu/Ib. This number is an average taken
from data for energy content of agricultural residue provided by the US. Dept. of Energy. The average number
is taken because energy content depends on the moisture content of biomass. To estimate the acreage needed
to produce the biomass we used data provided in Table 6 (US Department of Energy and US Department of

Agriculture, 2005).

Appendix III - Mercury Report

Acreage estimates and biomass requirements for replacing coal based electricity are presented below:

Scenario 1
Acres for 10% of coal energy produced by biomass
4500000000 1800000
4000000000 1600000 €  10% in Ibs of
agricultural residue
3500000000 1400000
3000000000 1200000 = 10% corn grain
(acres)
Acres
lbsofaghcuhunﬂrcﬁduczsoooooooo 1000000
(AR) 10% Wheat-winter
2000000000 800000 acres
1500000000 - t 600000
—>¢— 10% wheat spring
1000000000 - 400000 acres
500000000 200000
0 : . . . . 0
2000 2010 2020 2030 2040 2050 2060
Year
Scenario 2

9000000000

8000000000

2L

R

7000000000

6000000000

5000000000 -~

1bs of agricultural

residue (AR) 4400000000

3000000000

2000000000 /

1000000000

(0]
2000

2010 2020 2030 2040 2050

Year

3500000

3000000

2500000

2000000

1500000

1000000

500000

o

2060

Acres for 20% of coal energy produced in biomass

Acres

€ 20% in lbs of

AR

—#— 20% corn grain
acres
20% Wheat

winter acres
—>¢— 20% wheat

spring acres
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Scenario 3

Final Plan — Phase 11

flbs of agricultural residue
(AR)

14000000000

30% of coal energy produced by biomass

12000000000

10000000000

8000000000

6000000000

4000000000

2000000000 4

2000

2010 2020 2030

Year

2040

0
2060

6000000

5000000

T 4000000

+ 3000000 Acres| — ™ 30% corn grain

r 2000000

T 1000000

€ 30% in lbs of AR

acres
30% Wheat winter
acres

—>¢—30% wheat spring
acres

Scenario 4

Ibs of agricultural
residue (AR)

18000000000

22X

16000000000

14000000000

R

12000000000

10000000000

8000000000

6000000000

4000000000

2000000000

2000

2010 2020 2030 20

Year

40 20

50 206

7000000

6000000

5000000

4000000

3000000

2000000

1000000

(0]
(o]

Acres for 40% of coal energy produced by biomass

Acres

€ 40% in lbs of AR

—®— 40% corn grain
acres
40% Wheat
winter acres
—>¢— 40% wheat spring}
acres
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Scenario 5

Acres for 50% of coal energy produced by biomass

25000000000 9000000

M + 8000000
1 7000000 i
¢ 50% in Ibs of

+ 6000000 AR

15000000000 “od —#— 50% corn grain
Ibs of agricultural residue M T 5000000 acres

(AR) Acres

T 4000000 50% Wheat

20000000000

10000000000 - w inter acres
T 3000000 —<— 50% w heat
1 spring acres
5000000000 - 2000000
+ 1000000
0 T T T : : 0
2000 2010 2020 2030 2040 2050 2060
Year

Depending on the scenario, the amount on agricultural residue needed to replace the coal generated electricity
varies between 2x10° Ibs to 2x10' Ibs. The acreage to produce the biomass also varies depending on the
scenario. Agricultural residue from corn grain requires smallest amount of acres.

CONCLUSIONS

Mercury is a naturally occurring toxic pollutant. It is also released into the environment by human activities.
Mercury is an environmental problem because it bio-accumulates in fish tissue, and can adversely affect

human health and wildlife.

For the most part, environmental concentrations of mercury depend on anthropogenic emissions, and
reductions in the anthropogenic emissions will lead to reductions in environmental concentrations.

Minnesota has taken both voluntary initiatives and regulatory action to reduce mercury loads into the
environment. Although somewhat difficult to measure, the experimental data shows that the reduction
strategies have been successful in decreasing environmental mercury contamination; specifically this reduction

is seen in fish mercury levels.

Scientific research has shown that the state contributes very little to the overall deposition of mercury in the
state. Although these reductions are beneficial, reductions at the national/regional/global scale would have a
much greater impact, because mercury is transported by the atmosphere to lakes and rivers around the world.

In Minnesota, electrical generators are the major source of mercury emissions into the environment.

Switching to renewable technologies such as biomass, wind or solar power would reduce significantly reduce
mercury emissions from the state and the nation if applied on a regional/national level.
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Climate Change Report

Regional climate change adaptation strategies for
biodiversity conservation in Minnesota

Susan Galatowitsch, Lee Frelich, and Laura Phillips

University of Minnesota
May 27,2008

Climate change adaptation planning for biodiversity involves planning for actions that may help ecosystems
and species accommodate to climate change. Adaptation planning for biodiversity has received relatively
little attention, despite the high likelihood of significant ecosystem change, even with mitigation to avoid
further increases in greenhouse gas emissions. Using down-scaled climate projections from an ensemble of
16 models*, we conducted scenario planning for wetland, forest, and prairie ecosystems within the state of

Minnesota (USA).

Situated at the intersection of three major biomes (boreal forest, temperate deciduous forest, and Great
Plains grasslands), Minnesota is likely to face significant challenges for sustaining biodiversity during climate
transition. We divided Minnesota into eight landscape regions and for each, developed climate change
projections, assessed likely impacts, and proposed adaptation options. Climate change projections suggest that
by 2069, average annual temperatures will increase approximately 5.8° F; annual precipitation will increase
6-8%, but summer precipitation will decline. Places with analogous climates currently prevail 310-440 miles

to the SSW.

Although the effects of climate change may be resisted through intensive management of invasive species,
herbivores, disturbance regimes, and even water supplies, eventually conservation practices must shift
to facilitation and resilience strategies. Facilitation strategies help ecosystems move from current to new
conditions and resilience strategies improve the capacity of ecosystems to rebound from disturbance. Key
resilience strategies for Minnesota landscape regions include providing buffers for small reserves, expanding

*We created climate change projection maps for Minnesota at a grid square resolution of 1/8°
(degree latitude and longitude, approximately 8 miles on a side) for precipitation and temperature
in the years 2030-2039 and 2060-2069. These were produced by downscaling the 2° grid square
resolution predictions of Global Circulation Models to take into account local differences in historical
temperature and precipitation as measured by weather stations throughout Minnesota. Thus, spatial
patterns of precipitation and temperature (for example the effect of Lake Superior on temperature)
that have occurred in Minnesota during the reference period of 1950-1999 are also assumed to persist
into the future. To reduce the biases and take advantage of strengths that occur in individual Global
Circulation Models, we averaged together the predictions from 16 models that were produced for the
Intergovernmental Panel on Climate Change (IPCC) Fourth Assessment Report (AR4).
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reserves that lack adequate environmental heterogeneity, prioritizing protection of likely climate refuges, and
managing forests for multi-species and multi-aged stands. Modifying practices of current restoration programs
to rely on seeding (not plants), enlarge seed zones (especially in a southerly direction), and include common
species from nearby southerly or drier locales is a logical low-risk facilitation strategy. Monitoring “trailing
edge” populations of rare species should be a high conservation priority, to support decision-making related
to assisted colonization. Despite uncertainties in climate projections and ecological responses, comprehensive
climate change adaptation planning is needed for Minnesota that coordinates with adjacent states/provinces,
considers the full array of organisms and their interactions, and is linked to research to fill key knowledge gaps.

Current average annual temperature (°C) Average annual temperature change by 2039

Average annual temperature change by 2069

s

Average annual precipitation change by 2069

ICurrent average annual precipitation (mm/day) Average annual precipitation change by 2039

Figure 1. Predicted changes in average annual temperature and precipitation by 2039 and 2069 as compared to the 1950-
1999 reference period. Mean annual temperature currently varies from 34 o F (1.5 o C) in northeastern MIN to 46 o F (7.5 o
C) in the southwest. These temperatures are predicted to increase by 2.9-3.0 0 F (1.60-1.68 0 C) and 5.7-5.9 0 F (3.15-3.17 o
C) by 2039 and 2069, respectively. Mean annual precipitation currently varies from 20 inches (1.4 mm/day) in the northwest
to 35 inches (2.3 mm/day) in the southeast, and is predicted to increase by 0.9-1.7 inches by 2039 and 1.1-2.3 inches by 2069.
For temperature change maps (first row, right two columns), the color scale indicates relative degree of predicted temperature
change from yellow (less change compared to current temperatures) to red (more change). For precipitation change maps (second
row, right two columns), the color scale indicates relative degree of predicted increases in precipitation from brown (little increase)
to green (areas with larger increases).
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Assessment of Costs and Environmental Benefits

Assessment of Costs and Environmental Benefits

During the final months of Phase II of the Statewide Conservation and Preservation Plan project each
research team selected several draft recommendations for assessment of costs and environmental benefits. A
team of scientists met with each team to identify cost and benefit categories. The team has since been working

to assess and describe the costs and benefits.

The Assessment of Costs and Environmental Benefits report will be added in supplemental materials to this
report in August 2008.
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Value and Investment Prioritization

Values and Investment Prioritization

An expert panel of applied economists will be convened in July 2008 by the University of Minnesota Institute
on the Environment to assess cost and investment values of the recommendations in this report. The panel
will review all recommendations in order to prioritize them according to cost and investment values. This
effort is a companion to the Assessment of Costs and Environmental Benefits that reviewed a select group of

recommendations in depth.

The Values and Investment Prioritization report will be added in supplemental materials to this report in

August 2008.
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Public Outreach Efforts and Summary of Public Outreach Comments

Public Outreach Efforts

Through the course of this project there were many efforts made to reach multiple public audiences. These
efforts included public outreach forums, presentations, brochures, media coverage and the use of websites.
Outreach efforts were spread across the state and presentations alone reached an audience of over 2,000.

Date Audience/Group/Location Number of People
Governor’s Clean Water Council (bi-monthly updates) 35+
1/07 Project MN 2050/Crookston 27
1/07 Environmental Quality Board 25
2/07 Project MN 2050/ Tower 25
2/07 UM Foundation Board of Directors
2/07 MPCA Sr. Management 25
3/07 Project MN2050/ Wadena 25
3/07 Rotary Club Twin Cities 50+
3/07 MN Native Plant Society 150
4/07 Project MN 2050/ Spicer 35
4/07 Project MN 2050/Rochester 35
5/07 Project MN 2050/St Paul 28
9/07 Minnesota Land Trust Conservation Summit 150
10/07 MN Community Foundation Annual Meeting 75+
10/07 MPCA Sr. Management 25
11/07 DNR Sr. Management 30
12/07 UofM Regents 35+
12/07 Minnesota Department of Health Sr. Staff 3
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12/07
12/07

1/08
1/08
1/08
1/08

2/08
2/08
2/08
2/08
2/08
2/08

3/08
3/08

Figure 1. St. Paul public outreach forum. Photograph by Les Everett

Environmental Quality Board

Minnesota Department of Agriculture Sr. Management team

Project MN 2050/Baxter

Project MN 2050/ Stewartville

UofM Alumni “Minne-College”/Naples, Florida
Pheasants Forever Pheasant Fest

(display with brochures and mentioned in two workshops)

Project MN 2050/ Alexandria

MN Senate Committee on Enviro & NR
Embrace Open Space Quarterly Meeting
DNR Ecological Roundtable/St Cloud
MPCA Stormwater Steering Committee

Metro Watershed Partners

MN Senate Committee on Enviro & NR Finance Division

Environmental Quality Board
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4/08 MPCA Sr. Management 25
4/08 DNR Sr. Management 30
4/08 Regional Council of Mayors 25
5/08 Hennepin County Environmental Services 35+
5/08 Board of Water and Soil Resources Sr. Staff 2
5/08 Sustainable Land Use Coalition 140
6/08 MDH St. Staff 3
6/08 Minnesota Environmental Initiative Policy Forum 150+
6/08 Environmental Quality Board 25
6/08 Metro Chapter MN Association of Watershed Districts 15
6/08 MPCA Stormwater Steering Committee LID Workgroup 15

Public Outreach Forums

Date Location Number of People
5/08 Morris 21

5/27 Grand Rapids 28

5/29 St. Paul 50
Media Coverage

Date Publication

6/07 Press release on Preliminary Plan to Bonestroo media list - coverage

by Pioneer Press

Fall 07 Institute on the Environment Magazine

2/08 Office of the Vice President for Research Annual Report
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Brochures

Date Location

3/07 5,000 brochures printed and distributed through out project
Website

Date Website

2/07 Initial MNConservationPlan.net website established

9/07 Preliminary Plan added to website

5/08 Webcast recorded at St. Paul Outreach Forum and put on website
5/08 Outreach materials and comment forms added to website

Figure 2. Morris energy tour. Photograph by Les Everett
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Report of the Public Input Forums
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Forum Overview
Plan Background

In 2006, the Legislative-Citizen Commission on Minnesota Resources (LCCMR) awarded the Institute on the
Environment a contract to produce a Statewide Conservation and Preservation Plan (SCPP) with funds from
the Minnesota Environment and Natural Resources Trust Fund. The intent was to create a comprehensive
inventory and assessment of Minnesota’s environment and natural resources that could assist decision-makers
with relevant short and long-term planning, policy and investment The SCPP plan will be completed July
2008 and consist of recommendations for addressing critical issues and trends identified as having significant
impacts or implications for Minnesota’s environment and natural resources.

Public Forum Purpose and Process

The planning effort included a series of statewide forums to engage the public in further developing the SCPP
recommendations. Outreach forums were held in several locations to seek public feedback for improving the
plan and advising effective implementation:

e Morris, Minnesota May 22,2008
* Grand Rapids, Minnesota May 27, 2008
e St. Paul, Minnesota May 29, 2008
* Mankato, Minnesota June 5, 2008 (Note: The Forum was postponed to July 14, 2008 due to a storm)

Each forum was a facilitated, three-hour workshop with the following objectives:

* Explain the purpose of the MN Statewide Conservation and Preservation Plan and its development
* Overview the draft recommendations

* Seek participants’ active evaluation/advice for improving and implementing the recommendations

Public comments were invited and received before and after the outreach forums and are recorded as part of
this report
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Public Forum Agenda

Part 1: Overview of the LCCMR and the MN Statewide Conservation and Preservation Plan: 5:00-5:30
PM

* Introduction of forum participants, conveners, presenters and facilitators
* Plan description: Overview of the LCCMR, its purpose for commissioning the SCPP, guidelines and
process for plan development and what the plan is meant to do and not meant to do.

* Public forum and input description: Explanation of the goals and role of the outreach and processes for
providing input at the forum and through written and/or electronic input.

Part 2: Presentation and Discussion of Draft Recommendations 5:30-7:00 PM

* Presentations by each of three teams representing the main sections of the plan
* Discussion and observations following each team presentation:
* What caught your attention or stood out for you?
* In assessing how the plan benefits the natural resources of Minnesota...
» ... what are key strengths of the plan and/or recommendations?
» ... what are main weaknesses or gaps of the plan and recommendations?
* Which recommendations are most critical for your region?
* Viewing of maps, displays and identifying critical regional issues on a wall chart

Part 3: Public Feedback Work Session 7:00-8:00 PM

* Input and advice from participants: :

* What might be potential challenges to effective implementation?

* What advice do you have for making the recommendations better?

* What other feedback or suggestions do you have for the teams or the planning effort?
* Review of next steps and ongoing opportunities for input

Public Forum Report

Following is a report of the questions, comments and advice that participants shared in the forum discussions

and through input forms as well as feedback received by the LCCMR before and after the forums.
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Issue-Specific Questions and Comments

This section records the public questions and comments that were made in response to each of the three
p q p
primary issue sections of the plan. The comments from each forum are listed under the key questions.

I. Land and Aquatic Habitat Team 255
A. Questions and reactions 255
B. Strengths in benefitting the natural resource.......covvviiiiiriiiiiii 256
C. Weaknesses in benefitting the natural resource....c..ciiiiiiiiiin 257
D. Challenges to implementation 257
E. Improvement advice 258
II. Energy Production and Use Team 259
A. Questions and rEACTIONS wovveererererererereerererereresesessessssessssssssssssssssssssssssoss 259
B. Strengths in benefitting the natural resource 260
C. Weaknesses in benefitting the natural resource 261
D. Challenges to implementation 261
E. Improvement adviCe....omiiimiirrsmsimisirssismismsssssismssssssssmsisisssses 262
ITI. Land Use Practices Teaml........cccoveereererrerrersersersereerensersersessessessessessssessessesesses 263
A. Questions and reactions 263
B. Strengths in benefitting the natural resource.......covvviiivmiiriiiiiii 264
C. Weaknesses in benefitting the natural resource....c..ciiiiiiiiiiin 265
D. Challenges to implementation 266
E. Improvement advice 267
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La.n an Aquatic Ha. itat Issue-Specific Questions and Comments

A. QUESTIONS and reactions: What are questions or aspects that caught your attention?

Morris Forum:

* Comment: Happy to see that shallow lakes are being addressed in the recommendations

* Comment: Happy to see the recommendations to acquire choice habitat, but what about including a
recommendation focused on maintaining good habitat?

* Question: By acquiring habitat, do you mean under agency programs?

s Team response: Would include a variety of mechanisms. Once all the maps have been developed
and evaluated, we may be able to identify which mechanisms might be most appropriate in
which cases.

* Question: In referring to drainage laws — do you mean in general or do you mean 103E?

s Team response: We think it means in general. What do you think of that?

* Comment: The drainage law statute works when it is implemented the way it is written. Drainage is
essential to the economy out here, so it makes me nervous when we start talking about drainage laws.

* Team response: You said “implemented,” are there cases when it is not being implemented
properly?

* Participant answer: Yes. But most farmers are under NRCS and have to follow rules. Some
farmers are getting out of the Farm Program and don't have to follow the rules. Farmers join up
to pay to maintain drainage in that area. It is true that a huge part of drainage isn't regulated at
all. A lot of ditch systems were installed in the early 1900s. Most townships are doing well with
enforcement but some counties are not doing a good job of oversight.

* Comment: We shouldn't lose what is working
* Question: Was there discussion about revamping the drainage law or was it more multi-faceted?
s Team response: This recommendation is about habitat. An analogous recommendation is under

land use. We can revisit it there.

Grand Rapids Forum:

* Question: Some recommendations deal specifically with shallow lakes. What about other lakes, including
fragile deep lakes in more northern parts of the state that are a unique and important Minnesota resource?
» Team response: There is concern about other water bodies. This particular set of
recommendations is habitat-oriented so it is oriented more toward shallow lakes.
* Question: So are there strategies for deep lakes already developed?
* Team response: Deep trout lakes need lots of oxygen and cold water. The nutrient loading and
other policies are oriented to deep lakes.
* Question: How deep is a lake before it is a deep lake?
s Team response: Under 15 feet is a shallow lake.
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St. Paul Forum:

* Question: Shorelines are mentioned quite a bit, does this include lakes AND streams?

* Team response: Yes, final recommendations will reflect this.

* Question: In recommendation #7 do you include upland areas and agricultural areas in terms of keeping
water on the land?

* Team response: Yes. We plan to have good convergence of recommendations from different
teams.

* Question: Recommendation #1 talks about climate warming and how that might affect habitat. Is adaptive
management being looked at in addition?

s Team response: Because of the constraints of time and resources, they did not feel they had time
to do detailed downscaling and analysis to address this specifically. The recommendations are
fairly general at this time. We will be going through all recommendations and address places
where recommendations would help with adaptation to climate as well. We will keep bringing
up connection to climate change in final recommendations. There may be an addendum on the
final report that describes recommendations that have a positive impact on climate change, etc.
It is important to draw connections between our recommendations and climate change.

* Question: I am interested in dams and dam management, where would I find it in recommendations?

* Team response: We haven't done a lot with dams specifically, but there probably are elements
in recommendations that address this - probably in the “in-watet” recommendations, also
those recommendations that deal with drainage. The “keeping water on the landscape”
recommendation is somewhat related. I encourage you to list it as one of your comments on the

recommendations.

B.STRENGTHS: In assessing how the plan/recommendations
benefit the MIN natural resources, what are key strengths?

Morris Forum:

* Comment: The drainage recommendations - working with nature rather than against it. Need to identify
what you are going to solve regarding wetlands when you speak of drainage

* Comment: Any of the recommendations based on water resources are going to be very beneficial. We think
it is tough to have oil problems, wait until we're out of water! It will be the “new gold.”

* Comment: Anything we do to improve MN and MS rivers are critical. The Red and Mississippi Rivers are
indicators of problems. I think of the Mississippi - below the junction with the Minnesota - as the “lower
digestive tract.” What are we doing to it? We are sending channeled water and nutrients to the rivers.

* Team response: In our recommendations, how do we say, “keep water on landscape” without
making it sound like we will flood all agricultural land? We need to let the soil do its job and
replenish groundwater without getting rid of agricultural land and harming economic vitality.
For the MN River Basin, a team member is looking for tools/funding to find the places for
infiltration and use LIDAR to do fine resolution topography. Also, trying to get funding for

that - precision agriculture. Doing precision drainage would also help.
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Grand Rapids Forum:

* Comment: One strength of the plan is that there is a lot of focus on education. Maybe we need more on
implementation details even in the summary.
* Comment: | feel that the focus made on acquisition and protection is not accidental or coincidental. We
need to focus funds on acquisition. Acquisition is a big need that can have a huge positive impact
s Staff response: LCCMR invests a lot of funds in that and wanted specific direction on
acquisition.

St. Paul Forum:

* No specific comments at this point of the discussion

C. WEAKNESSES: In assessing how the plan/recommendations

benefit MIN natural resources, what weaknesses or gaps?

Morris Forum:

* No specific comments at this point of the discussion

Grand Rapids Forum:

* Comment: Need to include more on assessing and attending to impaired lands. If we can start to do things
proactively to prevent impaired waters, we can save lots of money

* Comment: In the education recommendations, nothing was called out in the summary about K-12
education.

* Input form comment: Water surface use is not addressed (motor boating in shallow water, re-suspension of
sediment and phosphorous)

* Input form comment: Money. Acquisition is expensive

St. Paul Forum:

» Work session comment: Rivers and stream aren’t mentioned
» Work session comment: Groundwater is lacking
» Work session comment: Invasive species appears to be left out of the plan

D. Implementation CHALLENGES: What are potential challenges

to effective implementation of the recommendations or plan?

Morris Forum:

* Comment: Modifying drainage laws is a huge, long struggle. There are phenomenal hoops that need to be
jumped through to block a drainage ditch. Current law does not support restoration.

* Comment: The biggest issue is lack of consistency in how the same rules are implemented from one area to
the next. Things need to be on a more level playing field.
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* Team response: Perhaps we need to add to the recommendation that the review of laws should also include
a review of drainage law implementation practices.

Comment: Drainage is impacted greatly by agricultural policy (e.g. barrier related to “protected water”)

Comment: Ten counties have proposed “no net gain” of public land. Some counties have no net gain laws. A
possible solution to this impasse is to put responsibility back in local unit of government’s hands. Having
the program in DNR’s hands is putting a barrier up to acquiring land. Let local unit be the assessing and
taxing authority and have the DNR review the process. Let local governments tax the state for land that is
set aside.

Comment: Conservation Reserve Program is not a good solution. Now, as lands go out of CRP, even
though we have spent tons of money on it, we have nothing to show for it. CREP program is better as a
long-term solution.

Comment: SWCDs don't have taxing authority

Comment: We are not as well prepared as the Western states in terms of water law. We are used to having

water in abundance. We haven't evaluated our water resources enough.

Comment: On the flip side, we have a law that we can’t mine our water.

Comment: Climate change will change precipitation rates, etc. We need to incorporate climate change
scenarios into this.

Comment: What do we do about water impairments? Once we determine that waters are impaired, what
are we doing about it? The program is voluntary.

* Comment: You are speaking to the choir here tonight. When this goes out and have to deal with
landowners and the public — the biggest challenge will be getting people to deal with change.

Grand Rapids Forum:

* No specific comments at this point of the discussion

St. Paul Forum:

* No specific comments at this point of the discussion

E. Improvement ADVICE: What suggestions and advice or do
you have for making the plan/ recommendations better?

Morris Forum:

No specific comments at this point of the discussion

Grand Rapids Forum:

* Comment: Recommendation C12 regarding a program to restore natural features of shorelines should
acknowledge the programs that already exist and avoid duplication of effort.
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s Team response: We tried to avoid sanctioning specific programs
* Comment: More emphasis on K-12 education would be good.
* Input form comment: Recommendation A.2.a; Land and aquatic habitat conservation —acquisition. Please
define your strategy for implementing long-term habitat acquisition and protection in the final report.
* Input form comment: Recommendation D regarding outdoor recreation: I believe that the LCCMR’s 207
project titled “ Regional Park for Minnesota’s New Urban Areas” by George Orning already catalogs and
positions this recommendation. If possible, have a look at it.

St. Paul Forum:

No specific comments at this point of the discussion

Energy P].‘O uction dan Use Issue-Specific Questions and Comments

A. QUESTIONS and reactions: What are questions or aspects that caugbt your attention?

Morris Forum:

* Comment: You imply in Recommendation 24 that the forest data in the data table is all forest and it is not.
s Team response: You are right. It is the “elephant in the room.” The key issue is that we need to
know more about consequences, what is happening, implications of genetic modification on

native species, etc. We need multi-dimensional solutions for what are very complex problems.

Grand Rapids Forum:

* Question/comment: Is methane being considered as strongly as it should? Landfills produce methane gas.
What about a system to recover?
* Team response: There is a company that is geared up to capture that gas. But we shouldn’t be
throwing so much energy away into landfills in the first place. We should change that practice.
Europe and Japan are way ahead on this.
* Question: Did you look at anything to do with transportation system?
* Team Response: We looked at hybrid cars and battery systems.
* Input form comment: The fuel biomass crop idea is really interesting. Is it possible to use public lands for
biomass production and is that type of crop production beneficial to wildlife
* Input form comment: Addressing energy and ethanol stood out for me
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St. Paul Forum:

* Question: I am curious about the construct of healthy “rural economy” and you have a number of things
listed that way. Why are these recommendations set in the frame of “rural” in these recommendations?
How will this frame of rural be big enough?

* Team response: It should probably be changed to say “state economy.” It doesnt just apply to
rural. (Team note: Change rural’ in text; some of these recommendations pertain to urban
residents)

* Question: This is a lot of really excellent material. Have any current energy production entities been
involved in developing these recommendations, such as Xcel and other big energy producers?

s Team response: We have not had any official involvement of large energy producers, but there
has been some input regarding bio-fuel production.

* Question: Did you talk about the challenges provided by the energy grid infrastructure for electricity
recommendations? For example, how to get smaller entities onto the grid? (expansion, renewable, etc)

 Team response: It was part of team discussion and appears in the detailed recommendations.

* Comment: Two years ago, local energy production was proposed in Philips neighborhood in Minneapolis.
Was unsuccessful. Could it be revived?

B.STRENGTHS: In assessing how the plan/recommendations
benefit the MLN natural resources, what are key strengths?

Morris Forum:

* Comment: Thank you to your staff for remarkable work you've done. Geothermal is a good option. There
are several new examples of geothermal applications that should be mentioned. There a many local pilots
in new energy sources and uses that should be mentioned

* Comment: Pleased with consideration of the impact of GMOs vs. locally established species and
sustainable, local food systems

Grand Rapids Forum:

* Comment: I think energy is great unifier in three theme areas. Fisheries people can't easily manage fishing
pressure, even if they can manage other aspects of fisheries.

* Input form comment: More use of methane gas from landfill areas would produce billions of gallons of fuel.

* Input form comment: Use of peat for fuel.

St. Paul Forum:

* Comment: Impressed w/integration of issues in recommendations

* Comment: Energy is a new direction for LCCMR
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C. WEAKNESSES: In assessing how the plan/recommendations

benefit MN natural resources, what are weaknesses/ gaps?

Morris Forum:

* Comment: The impact of food production and its relationships and strengthening local sustainable
food systems needs stronger emphasis. Are we ready for victory gardens again? Food production and

distribution is a major cross-cutting issues across all issue areas

Grand Rapids Forum:

* Question: Why don't you have CRP on your list of potential crops? Why couldn’t you harvest CRP lands
for a fuel crop? I recommend that you include it on list of options for biofuels on that map.

* Comment: We're going to lose at least last 6 inches of topsoil and aquifers to support SUVs! We take
food on long journeys to get it to market. This is not sustainable and a weakness in recommendations.
Transportation must be considered more deeply. It is fast becoming a major drain on energy and a huge
impact on the resource. Current transport practices, policies, behaviors are based on a “no cost” mentality
about natural/energy resources. We can't keep transporting people in huge vehicles alone. We need policy
changes!

s Team response: Land use recommendations include some of this. Things that have to be done in
regions and in nation as a whole. We've looked at the pre-ignition catalytic converter, using fuel
burned by catalytic converter in cars, etc. We need to look at unique, new ideas (e.g. Re-tooling
corn-based alcohol plants to work sustainably)

* Comment: Was part of the strategy in the plan to use public land to grow biomass?

* Team response: We have to make sure that we are using all land appropriately to meet energy
goals and conservation goals while letting rural families make a living.

* Team response: It is beneficial to rural communities to use biomass locally vs. transporting
it long distances. Communities should be paying close attention/finding ways to use energy
locally. The technologies are there.

* Input form comment: In the energy recommendations, need greater emphasis on local energy production
down to the individual level — incentives, research, programs to implement; need to foster a different

paradigm to be successful in changing this through more individual accountability.

St. Paul Forum:

* No specific comments at this point of the discussion

D. Implementation CHALLENGES: What are potential challenges

to effective implementation of the recommendations or plan?

Morris Forum:

* No specific comments at this point of the discussion
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Grand Rapids Forum:

* No specific comments at this point of the discussion

St. Paul Forum:

* No specific comments at this point of the discussion

E. Improvement ADVICE: What suggestions and advice or do
you have for making the plan/recommendations better?

Morris Forum:

* Comment: Take advantage of the increased energy prices to increase awareness and action on resources
issues — peak oil, peak food.
s Team response: Peak-food and peak-oil are closely tied together. Producing ethanol is essentially
mining water and shipping it out of state.

Grand Rapids Forum:

* Comment: With respect to the energy gap, it seems like studies are showing that corn ethanol isn't working.
We need to deal with it directly.

s Team response: The existing study looking at old technology vs. new. There are things that can
be done to make plants more energy and environmentally efficient in terms of water and energy.
On the flip side, there are opportunities around putting incentives into cellulose and other
opportunities.

* Comment: Ten years ago we were talking about corn ethanol as great savior, how do we know that in ten
years we won't say cellulose was a big mistake? Need to get away from corn-based ethanol and alcohol as
the current “savior” of the energy problem OR replacing it with another simple solution. We need to take a
more holistic, longer-rage approach vs. relying on silver bullets

Comment: The balancing act among food, feed, fiber, fuel is critical. Keen awareness is needed about
resources that will be needed to produce this stuff. Bureau of Reclamation did a resource study and
determined there wasn't enough water for new ethanol plants OR new population in the Red River Valley.
In keeping the Four F’s in balance we need to stay focused on the production of raw materials required to
supply all the demands. Have to keep an eye on technology. Some things may happen faster than we think.
Look at transportation as a more holistic picture rather than just looking for a substitute for gasoline.
s Team response: Food, feed, fuel, fiber — there are truly many conflicting resource issues in that
set of four. It’s a balancing act to say the least. There needs to be lots of discussion about these
balancing acts.

Comment: A potential weakness with the recommendations is that they focus on improvements on mass
production and energy, but don't say much about how we can scale down (reduce use). We need a reality
check on consumption vs. just production.

Comment: But I'm even looking at an individual house. LCCMR could provide models of how to be a
sustainable household. Recommendations should be strengthened with regard to this. I would like the
individual scale to be called out a little bit higher in the recommendations. There are lots of system level
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but not much individual ones.
s Staff response: Commission could shape general RFP and would invite a variety of proposals.

St. Paul Forum:

* Comment: Role of local governments and non-profits is important

* Question: Having heard about rationing of WWII and gas prices of the 70s, I would like to see something
more specific about conserving. Is there anything more tangible/immediate recommendations in the
energy plan (e.g. reducing speed limits)? Is there anything “newsworthy” that people will be able to see
quick results from?

s Team response: Good point, we will note this suggestion

» Work session comment: Recommendations #27 and #40 need to focus on perennial-based livestock

production

Land Use Practices Issue-Specific Questions and Comments |

A. QUESTIONS and reactions: What are questions
or aspects that caugbt your attention?

Morris Forum:

* Comment: A lot of the land in our area is all rented. Does that have an impact on buffer strips?
Landowners don't live in area and don't care.
* Team response: Data on farmland rental was hard to get
* Comment: One idea is to contact the landowners and try to get them to participate in the buffer strip
program.

Grand Rapids Forum:

* Question: Will you be looking at other reports and efforts like this before recommendations come out —
like the Forests for the Future?

o Staff response: Forests for the Future has influenced our forestry recommendations. We have tried
to bring a lot of that in already.

* Question: More effective and coordinated land planning is a good recommendation, but who is going
to coordinate that? Shouldn't the recommendations identify specific agencies and organizations for
coordination responsibilities?

* Team response: We purposely didn't say any organization. But there are several potential
groups.

* Comment: What about re-building inner city instead of people moving out? What is done about people

moving out of cities by incorporating urban re-development to attract people to stay in cities including
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more compact development, building “complete,” multi-use roads etc. This has major impact on the
environment related to reducing driving miles, impervious surfaces, etc.

* Team response: There is one re-development oriented recommendation, but maybe we need
to add recommendations about adopting some of these conservation and land use practices
to urban redevelopment. The opportunity in the market right now is to institutionalize
conservation into redevelopment.

* Comment: I need a point of clarification on Recommendation 56. This is not talking just about large
projects is it?

* Team response: No, it could be small blocks in large blocks or how blocks relate to one another.

* Comments: Regarding recommendation #54: The DNR manages over 5 million acres of land. The plan
calls for incentives for private forest-land management, what are incentives for agencies that manage public
lands? How do you apply incentives to the state-managed land?

* Team response: Incentives that we've described are oriented toward producers. The mechanisms
for influencing practices could be incentives or a policy. Policy might be more oriented toward
agencies and continue to be the guiding tool for managing public forest land management.
Forest certification applies to both.

* Input form comment: I liked recommendation 46B bring natural resources to the table.

* Input form comment: Forest land practices stood out for me

* Input form comment: Recommendation 25-26: I'm very concerned about social and environmental justice
issues here. When we start talking about seed stocks and profit models for biofuels production — you are
going to seriously grapple with patent issues and indigenous rights, etc.

* Comment: Id like to see comprehensive risk assessment protocol development here with genetic
contamination and biofuels — buffer width is very myopic in terms of genetic pollution issues.

St. Paul Forum:

* Question: In recommendations #16 and 40 related to biomass on private lands: We are losing CRP acres
and have a gap between ethanol and cellulosic sources. How do we take the risk out of farmers having
those acres lying fallow on land when there isn't a market yet?

* Question: What about animal livestock being raised on perennials? Did the team consider that?

* Team response: The team has to identify a need and come up with an instrument to address that
need.

B. STRENGTHS: In assessing how the plan/recommendations
benefit the MN natural resources, what are key strengths?

Morris Forum:

* Comment: Great effort to put this all together, but the implementation will happen at the tractor and the
plow level. Need the money to get it done. Encourage everyone to support the Outdoors Amendment!
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Grand Rapids Forum:

* Input form comment: Use of all wood products. (GR Input Form 3)

St. Paul Forum:

* No specific comments at this point of the discussion

C. WEAKNESSES: In assessing how the plan/recommendations

benefit MN natural resources, what are weaknesses/gaps?

Morris Forum:

* No specific comments at this point of the discussion

Grand Rapids Forum:

* Comment: Recommendation 46 and items beneath that regarding urban land use recommendations: This
is a weakness of plan — going into that level of detail about conservation planning, but not going into level
of detail in the agricultural part of plan. Recommendation 44 could take a look at watershed planning
efforts in Red River Valley as a model from agricultural land-use perspective. Local planning efforts are
critical to accomplishing these goals. State agencies can't do it on their own.

* Comment: Aquatic invasives didn't really show up in the plan. Lots of communities are fighting this issue.
Set up a taxing body at local lake association level to finance cleaning up public waters. Lakes with aquatic
invasives ought to be classified as impaired.

s Team response: Limited resources caused the project team to not deal with invasives. However,
we do agree that this is important.

* Comment: In the area of TMDLs and impaired waters, there is this big category of waters that are not
impaired. I would like to see some assessment of unimpaired areas with respect to their sensitivity to
impairment and have some protection measures for those types of waters.

* Input form comment: Recommendation 45: Remove landfill from sand and gravel areas (more education on

all)..

St. Paul Forum:

» Work session comment: The connection to food (livestock) isn't there, or difficult to see; there isn't an
emphasis on local food, which will be necessary to conservation in the future
» Work session comment: Soil is lacking
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D. Implementation CHALLENGES: What are potential challenges

to effective implementation of the recommendations or plan?

Morris Forum:

* Comment: Counties are dealing with a double-edge sword. Taxation and county budget are huge issue.
Counties tend to follow the money. They believe they need development to increase assessment rates rather
than conservation and setting land aside. They don't know about all these studies and plans that might
help them decide for conservation.

Team response: Jean Coleman does a lot of work with rural counties and tries to get local
governments to look at both sides of the balance sheet. What about infrastructure costs of new
developments? Let natural resources be the driving force for development.

Comment: Zoning has huge effects in influencing land and forest protection. As with TMDLs in urban
areas, cities and smaller communities have a lot of regulatory controls available to them that they don't
use. They need to be more use of them. Local governments have zoning rights and therefore control over
fragmentation but cities are not using the regulatory authority they have.

» Itsis a political “hot potato” to take land out of production

» Local leadership makes the laws but they also need to live by them

» Local politicians need to know about negative financial aspects of development, such as

infrastructure, public services, etc. which cause development to not necessarily make money

for local governments.

Comment: Forest fragmentation — State can't afford to buy the lands, but local government has the ability
to zone the land propetly so they wouldn't lose the timber rights and only allow parcels up to 320 acres or
so, they could control the fragmentation.

Comment: More land is going out of production.

Comment: Need to take responsibility for our “past sins:” Many of the current practices, patterns and issues
we have in MN are things that government agencies and the University have promoted in the past. How
do we deal with the fact that land owners do what we told them to do in the past when we were wrong?
How do you change that?

Comment: Study in the metro area showed that costs to local government of developing an area is more

than the tax money coming in.

Comment: Remember that engineered solutions don't deal with waterfowl or other habitat issues. We
might just have to accept that we have to give up some farmland.

Comment: Enforcement of buffer strips is a problem. The federal farm bill policy encourages people to
farm right up to the edge. Farmers will tend not to implement BMPs voluntarily. It only works when you
pay people to comply with the laws. If we lose CRP as a program, if farm bill goes away, we need more
incentives, but how do we get those in place without CRP and farm bill? How does this impact rented
farmland? How do we do conservations without CRP?

Comment: People think doing a TMDL study means water is cleaned and no longer a problem, when in
reality it can take years and years for water to become clean as the result of BMPs from a TMDL.

Comment: Money directs a lot of things. The almighty dollar tends to drive practices - this is both a tool
and a challenge. When we operate under “no new taxes” policies, society isn't willing to support these
things. How do we address this factor of the economic side?

- 266 -



Final Plan — Phase 11 Appendix VII - Public Outreach Efforts and Summary of Public Outreach Comments

Grand Rapids Forum:

* Input form comment: Recommendation A:42: Round up ready seeds — reduces use of grasses in
conservation practices.

St. Paul Forum:

* No specific comments at this point of the discussion

E. Improvement ADVICE: What suggestions and advice or do
you have for making the plan/recommendations better?

Morris Forum:

* Comment: Solutions might include working to provide other economic benefits for farmland owners.

* Comment: Also need to be considering new potential markets such as seed perennial crops in places where
you can flood - crop it when it is not needed for wildlife support and then re-flood it the next year. Need
to look for new ways to do business. Make a note that not everything being farmed is farmland (we farm
unsuitable land).

* Comment: Recommendations should include helping local governments be more aware of both sides of the
balance sheet

Grand Rapids Forum:

* Comment: One suggestion for recommendations is the idea that local governments have incentives to plan
for conservation rather than development. It might be useful for local government to have some protection
when they make decisions that may be controversial or are not popular with everyone, especially the
development community.

* Comment: On recommendation 52 regarding reduced per capita vehicle miles. Revitalizing downtowns is
a way to reduce vehicle miles.

* Team response: We need to more explicitly express “‘compact development.” Commute times
have increased.

* Comment: Promote complete roads. Bike trails and walking paths should be associated with all roads.

s Team response: This does show up in complete recommendation. There are permeable highways
that could be put in, but cost more. Federal dollars are available to do better road design for
wildlife, etc. We don't use those dollars very well.

* Comment: Increase emphasis on promoting local food. This encourages smaller farms most focused on
conservation and emphasizes decreasing the miles that food travels

* Comment: Focus some of land use planning on watersheds or ecological subsections rather than political
boundaries. Base planning more on ecological boundaries.

- 267 -



Pyblic Outreach Efforts and Summary of Public Outreach Comments - Appendix VII Final Plan — Phase 11

* Comment: The deep lakes are probably most amazing natural resources in Minnesota that need to be
emphasized more. This plan doesn’t include enough about northeastern and north-central Minnesota and
doesn't focus on protection enough. The current plan could almost be for any state.

Comment: I would like to see more about conservation/recreation easements (Forest Legacy Program). It
pays to keep recreation areas open while protecting working forests and timber production.

Input form comment: Recommendation B.45: MS 1030 (and I think 1038 also) allows for the development
of a water management district that could get at implementing this.

* Input form comment: Recommendation 46.E; Land use practices: Establish a statewide grant program etc.
— the Local Initiative Grant Program, including the Regional Park Grant Program is already a statewide
program. It is chronically under-funded. You could really help by calling this program out.

* Input form comment: Within our forestry land practices, recommendations are great. I would just like to
remind the group the significance and importance are some very traditional forestry uses that should not
be overlooked. Examples would include balsam boughs, maple syrup, etc. that are called non-timber forest
products. There are many people from the bottom rung of the economic ladder. (Fact: Balsam bough
wreaths contribute $21 million each year to the state’s economy). We need to remember our forests can be
managed for many products. And, that our forests are our community forests!” — especially when we need
to diversity and help people find a niche in a global market.

St. Paul Forum:

* Comment: The stream bank erosion under agricultural recommendations — reduction in peak flows —
should be an agriculture and urban recommendation. You could copy it directly to the urban and add
reduction in bankfull flows.

* Comment: Under the transportation section, first time nonpoint source pollution (NPS) has been
mentioned. Specific reduction in NPS should be mentioned in several sections.

* Work session comment: Recommendations #27 and #40 need to focus on perennial-based livestock
production
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General Feedback for the Plan

This section records the public questions and comments about the plan as a whole. The comments from each
forum are listed under the key questions.

A. Questions and FEACTIONS wovvvvrrrrrrrererererereerseseerssiesssissisisisissssssssssssssssssssosss 269

B. Strengths in benefitting the natural resource 270
C. Weaknesses in benefitting the natural resource. ... 271
D. Challenges to implementation ... 273
E. Improvement advice. ..ouimmiiimsmmimiimmmisimsmmssssmsmmssssimssss 274

General Feedback for the Plan

A. QUESTIONS and reactions: What are questions
or aspects that caught your attention?

Morris Forum:

* No specific comments at this point of the discussion

Grand Rapids Forum:

* Comment: I need a point of clarity. Is this plan destined for use by LCCMR to guide how it invests in
funding?

s Staff response: This is an LCCMR-funded project. The intention is that it will be plan for the

state, but it is up to agencies and local governments in terms of what they want to do. There is

not a real sharp line. Others will hopefully embrace at least some of the recommendations, as
will LCCMR in their funding directions.

* Question: Will you be looking at other reports and efforts like this before recommendations come out —
like the Forests for the Future?

* Staff response: Forests for the Future has influenced our forestry recommendations. We have tried
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to bring a lot of that in already.

* Question: The consideration of multiple landscapes and areas across the state is a strength. I am curious
about how the plan developers rank different parts of the state with very different levels of impact. How
do you rank different parts of state in terms of funding priorities when comparing severely impacted to less
impacted but threatened landscapes?

o Staff response: We segmented state into eco-regions and looked at analyses by ecological
subsection.

* Staff response: The LCCMR is required to have a strategic plan to be revisited every 6 years.
LCCMR tries to get geographic representation in each funding round.

* Comment: There are lots of competing land use priorities including the need to produce crops for fuel,
wetland restoration, agricultural BMP practices, habitat, production, etc., but has there been any
discussion on identifying priority areas? Will there be conflicts among these priorities? The Red River
Valley has identified priority areas for agricultural conservation, etc. in advance. Have used a lot of tools
to do that such as thunderstorm maps, fisheries data, etc.. I suggest adding a recommendation to establish
priority areas for certain activities in advance such as providing tools for local implementation.

s Team response: We have done pieces of that but haven't integrated or focused it to the level you
are suggesting.

St. Paul Forum:

* It is an ambitious plan — who’s plan is it? I hope that it will filter up to policy level and influence the
legislative agenda and action. Will it really be implemented? Staff response: It is designed to serve as a guide
at many different levels.

B.STRENGTHS: In assessing how the plan/recommendations
benefit the MN natural resources, what are key strengths?

Morris Forum:

* No specific comments at this point of the discussion

Grand Rapids Forum:

* Comment: Good presentations! Assessment work that has been done would be good to get out to locals
for water conservation planning and other local planning efforts. Provide local governments with more
support and tools to implement conservation and preservation priorities.

* Input form comment: Focus on behavioral change and the barriers to making/realizing those changes.
Education and outreach is only as good as the intention behind it — keep the focus on removing barriers to
sustainable behavior change. Great start here!

* Input  form comment: Incentive-driven should be an easy (ier) way to get buy-in vs.

the stick” approach
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St. Paul Forum:

Work session comments:

* Theme: Systemic approach
* A systems perspective
* Addressing the large systemic issues within a longer time frame
* Ilike its comprehensive nature in addressing all the issues vs. the “issue of the moment” and the
possibility that it will provide a continuity of focus as LCCMR members change overtime
* Theme: Broad and bold goals and recommendations
e Establishes broad recommendations
* People can “find themselves” in the recommendations
* Contains aggressive, bold ideas
* Clearly stated endpoints
* Theme: Diversity of natural resource issues
* It is good to have the diversity of natural resource aspects and threats identified and presented
in one place and in one reference
* The “web” framing of the plan to demonstrate interconnectivity of issues and the
interdisciplinary reality of issues. The challenge is re-integrating the recommendations.
* Theme: Nothing blatantly wrong
* It passes the “sniff test” (it doesn't have anything blatantly wrong with it)

C. WEAKNESSES: In assessing how the plan/recommendations

benefit MN natural resources, what are weaknesses/gaps?

Morris Forum:

* No specific comments at this point of the discussion

Grand Rapids Forum:

* Input form comment: There are a lot of recommendations that target assessment and mapping, but I feel
like there wasn't a lot of detail on the next phase: action toward what end are we collecting data? Is there a
way to put some target recommendations?

* Input form comment: K-12 education. We need to make the investment no in teaching the next generation
how to live more lightly in Minnesota.

* Input form comment: Highlight need to collaborate efforts on all fronts — 87 counties, SWCBs, BOWSR,
MPCA, DNR, EPA, USDA...

* Input form comment: Getting all landowners on board and working together

St. Paul Forum:

Work session comments:

* Theme: Inter-relationships between elements is missing
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* The inter-relationships among elements are lacking
* Reintegrating the team’s recommendations in the final phase of the planning
* The are similar strategies across several recommendations (e.g. supporting local planning).
What is the strategy for linking the cross-cutting recommendations?
* Theme: Unclear implementation steps and strategies
* What is missing is the “how to” accomplish these recommendations
* What theory of change are we acting under? The plan doesn't show how these different things
will actually be implemented
* The plan focuses on the way things are now. The plan needs bolder, more aggressive ways to do
these recommendations, instead of simply what needs to be done
* The plan needs concrete suggestions
* The plan has clearly stated endpoints but needs to identify...
» ..the key interim steps to get from here to the endpoints and...targeting the pressure
point areas that are time-sensitive issues that would be addressed substantively
»  NOW vs. later. This might form basis for priorities.
* Theme: Minimal role and understanding by the public
* Public participation is very limited in this process, i.e. they have no idea this process is going
on.
* The plan needs better public education recommendations
¢ Theme: Prioritization needed
* How is LCCMR going to prioritize? How will the priorities be narrowed down?
» There is a danger of spreading LCCMRs attention and interests too thin
»  Distributing limited funds over too many targets
* Theme: Need a way to measure the progress of the plan
* There is no obvious “reality check”
* How will the progress or success of plan implementation be measured and monitored?
»  What changes would we be monitoring and for what purpose?
»  What indicators and measures are we committing to?
» How will we utilize and practice adaptive management?
* Theme: Groundwater is not well represented
* Groundwater is not well represented in recommendations, in particular, groundwater
contamination from feedlots, sewage systems, etc. as delayed feedback from land use practices.
Was the MPCA plan addressing groundwater degradation used in developing this plan?
* Theme: Missing a focus on historic/cultural resources
* There is no mention of historic and cultural resources and the influence of land use, energy use
and economic impacts on those resources. Include standards for aesthetic values and other new
and existing values for conservation and preservation.
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D. Implementation CHALLENGES: What are potential challenges

to effective implementation of the recommendations or plan?

Morris Forum:

* Comment: Challenge will be money. The almighty challenge is the almighty dollar
* Comment: Coordinating the efforts of all public/government agencies will be a challenge. How do we
coordinate and get willingness? We need to figure out a much better way of coordinating the efforts of all
public agencies.
» Comment: Lack of local technical support is a problem: The Extension Service lacks funds to provide the
needed level of technical support. State agencies are too St. Paul-centric.
Team response: Can private sector crop professionals etc. be brought in to help with technical
assistance if the Extension Service put together workshops and training for them?
* Comment: With energy becoming more expensive, I don't really know how other things will change -
nitrogen for fertilizer, distance we transport materials, etc. How will changing economy change things?

Grand Rapids Forum:

* Input form comment: 1 think agency momentum will be a real barrier to implementation. The cross
agency coordination is a real challenge as is the funding mechanisms that support them in their current
trajectories. I think agency momentum will be a real barrier to implementation. The cross agency
coordination is a real challenge as is the funding mechanism that support them in their current trajectories

St. Paul Forum:

Work session comments:

* Theme: Minimal public role and understanding
* Nobody reads the whole plan
* Theme: Actions exceed funding capacity to fund them. Prioritization to guide implementation/investment
* How do you identify the most important aspects that much be preserved, such as water or
land?
* The scope is ambitious scope. You could argue that all recommendations are immediate.
Narrowing down the scope would enhance chances for implementation
* Need to prioritize investments and align with other plans and efforts! I counted the number of
times the word “invest” and “research: were mentioned — 30 times for invest and 15 for research!
Move forward on dimensions that are being addressed by other plans and efforts
* Theme: Need for more overall investment of resources
* Where you can, quantify the investment that is required to implement needed conservation and
preservation priorities. Adding up the costs of these recommendations would show the need
for this fall’s ballot initiative to generate more money. Use this opportunity to communicate the
major gap in funds needed to have substantive impact on the resources. Make a compelling case
for the need to increase the total amount of money available to make a difference.
* Theme: Assuring leadership, coordination and mindset for implementation
* The plan requires active management
* “Actors” for recommendations are not identified. It may be difficult to get things changed if the
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way to get things changed isn't also recommended

* Political leadership and capacity-building is needed (e.g. from the Legislature and other state
agencies); need capacity building. Implementation could be a challenge if agencies stay within
their “oh we don't do that” comfort zones and are not able to work across their traditional boxes
and silos.

* Making necessary mid-course corrections if these conditions start to change

* These recommendations only work if there is no risk to land owners

* A large paradigm shift will be necessary for the plan to work

* Theme: State boundaries constrain eco-space strategies

* Organizing recommendations within state boundaries is a limiting factor to truly addressing

eco-spaces and the issue within them.

E. Improvement ADVICE: What suggestions and advice or do
you have for making the plan/recommendations better?

Morris Forum:

* Comment: Education is critical; Education and increased recreation will help people value the changes
being made

* Comment: When carbon gets monetized, all the rules will change

* Comment: Provide generous county-based local technical assistance and demonstration projects! There is a
good example of demonstration project showing how you can make money from grass and water. Advertise
existing ones and fund new ones for landowners seeking change. Keep the quality aspect in mind in all
production ( e.g. local examples); need to think of new ways to do it (i.e. cattails for wetlands benefits and
biofuels)

* Comment: Incorporate real scenarios about how we will become if we implement various strategies

* Comment: Track change over time as these recommendations are put into place. Incorporate “evaluation”
into implementation.

* Team reflection (post-session): Fear that recommendation for coordination looks like it is top
down and will be resisted for that reason.

Grand Rapids Forum:

* Comment: Need more application details in the recommendations.

* Comment: Provide local governments with more support and tools to implement conservation and
preservation priorities and efforts such as status information on natural resources assessment, analysis and
projections

* Input form comment: Start with small pieces and build on successes. Are priorities built into recommendations in each area? If
you could only do one listed thing, which would it be? Start there

* Input form comment: The devil is in the details, yet they are not presented here. Many plans lack the real
“how tos” to implement the plan. Please make this easy to use with details
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* Input form comment: In the last legislative session, capital bonding projects were selected one by one in the
legislation — no funds were provided for post-session open project selection. This is really problematic for
communities who do not participate in session politics for whatever reason

* Input form comment: Include key assumptions in the plan.

St. Paul Forum:

Work session comments:

* Theme: Include mechanisms to coordinate, steer and incent implementation
* A really strong recommendation regarding planning would be helpful
* Needs a strong follow-up and support piece to make sure the plan does what it’s supposed to
* Need to have a champion for the plan - someone people can see as a very strong supporter
* Hard regulations or enforceable standards are needed to drive the plan
* Need “carrots not sticks” to inspire implementation
* Make “doing the right thing” the most cost effective
* Need a“go to “ resource to get assistance to local governments and communities who want to
implement directions and tackle problems at various levels
* Theme: Incorporate a process for monitoring progress
* Include a recommendation to monitor how things are going
* Theme: Add tools and models to communicate threats and opportunities
* Include models of ecosystems to envision the future
* Conduct economic modeling to show what will happen if we do nothing - start with the
groundwater scenario.
* Theme: Use the plan and project educate the public about real needs for action and investment
* The plan is a good opportunity to make the state’s gaps visible
* Make a more readable version of the plan for non-professionals
* Take the plan to Minnesotans. Get feedback about how far they are willing to go to fix MN’s
natural environment
* Present the environment as commodity and emphasize tangible benefits using citizen stories,
quotes and voices
* Theme: Lead the state’s long-term resource conservation imperatives
* LCCMR can do what agencies and the legislatures can't do - put money towards long-term
projects, efforts and initiatives. Take advantage of this. LCCMR has the opportunity to use
its unique, over-arching role to jump in, innovate and take the lead in advancing statewide
resources conservation and preservation
* Theme: Other additions and considerations
* Consider what negatives might result from this plan (think E85)
* Needs to include eco-industrial complexes
* Needs an “ethic of stewardship”
» Comment: Make it clear which audience this plan is written for
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Recommendations Most Critical in each Region

Participants at each forum were asked to identify the recommendations most critical to their region by placing
seven dots on a wall chart showing all the recommendations

Land and Aquatic Habitat Recommendations:

Grand Rapids | St. Paul

MN SCPP Recommendation Morris Forum Forum Forum
A Maintain or restore critical habitat 0 1 0
Al Research on fish, wildlife, bio- diversity, stressors etc. 0 5 1
A2 Acquisition — protection of land habitats 3 1 6
B Maintain/restore critical habitat vulnerability 0 4 1
B3 Research near-shore habitat vulnerability 1 4 0
B4 Acquisition of critical shore land habitat 0 2 4
B5 Acquisition to protect shallow lake shorelines 2 0 6

B6 Consolidate, adapt, and develop educational materials on

o 0 6 1

watershed principles
B7 Keep water on the landscape 0 0 13
B8 Restore and rehabilitate shallow lakes 4 0 3
B9 Restore and rehabilitate wetlands 6 0 7
C Maintain or restore critical in-water habitat 0 1 1
C10 Research and assess groundwater/surface water information and

1 0 6
connections
C11 Policy to remove barriers/facilitate wetland restoration 5 0 4
C12 Restore and rehabilitate shallow lake habitats in priority 3 5

1

watershed and restore natural features of lake shores
C13 Build capacity of resource managers to understand and manage

0 1 0
water resources factors
D Outdoor recreation recommendations 0 1 3
D14 Improve connectivity of/access to outdoor recreation areas 2 18 11
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Energy Production and Use Recommendations

Morris Grand Rapids | St. Paul

MN SCPP Forum Forum Forum
A Promote alternative energy production strategies 0 0 0
A15 Invest in research/demonstration projects on a landscape scale 2 1 5
A16 Develop policies/incentives to grow perennial crops for bio-fuels 1 1 4
A17 Develop coordinated laws, policies, procedures for government

0 0 0
entities
A18 Invest in data collection to support assessment process 0 0 0
A19 Invest in research for sustainable corn stover removal rates/ 5 o o
establish incentives for BMP’s
A20 Invest in research to review MN thermal flow 1 1 0
A21 Invest in applied research to reduce energy and water

0 0 1
consumption and emissions in ethanol plants
A22 Invest in research to determine the life cycle impacts of renewable

0 0 1
energy production systems
A23 Invest in research and demonstration projects to develop, and
incentives to promote, combined wind power/biomass, wind power/ 3 3 0
natural gas, and biomass/coal co-firing electricity projects
A24 Invest in farm and forest preservation efforts to prevent
fragmentation due to development guided by productivity and 0 5 2
environmental vulnerability research
A25 Invest in research and enact policies to protect existing native
prairies from genetic contamination by buffering them with neighboring 0 0 1
plantings of perennial energy crops
A26 Invest in efforts to develop sufficient seed or seedling stocks for o o o
large-scale plantings of native prairie grasses/other perennial crops
A. Promote a healthy rural economy 0 0 1
B27 Invest in research and policies regarding “green payments” 2 0 2
B28 Investigate opportunities to provide tax incentives for renewable

2 0 2
energy investors
B29 Provide incentives and invest in research to determine the costs

0 0 2
and opportunities of electricity production for transportation
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B30 Invest in efforts to develop/research to support, community-based,

locally owned energy platforms for producing electricity, transportation 2 1 2
fuels, fertilizer, etc

C Promote energy conservation efforts 0 0 7
C31 Promote policies and incentives that encourage carbon-neutral

businesses, homes, communities and other institutions 0 4 3
C32 Invest in public education focusing on benefits and strategies for

energy conservation z ! 4
C33 Develop standards and incentives for energy capture from

municipal sanitary and solid waste, and minimize landfill options 0 2 !
C34 Implement policies and incentives to lower energy use of housing

stock while monitoring the performance of improvements 0 0 ?
C35 Promote policies and strategies to implement smart meter and

smart grid technologies emissions 0 ! !
C36 Develop incentives to encourage the widespread adoption of

passive solar and shallow geothermal heat pump systems in new 0 6 1
residential and commercial building construction

D Promote reductions in mercury deposition 0 0 6
D37 Develop mercury reduction strategies and assessment tools for the

state to meet federal Clean Air and Clean Water Act standards 0 * '
D38 Develop a strong public education and outreach focusing on

mercury health risks and techniques for reducing mercury loads © 0 .
D39 Provide adequate resources to continue to enforce/support existing o o o
mercury regulations and programs for reduced mercury
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Land Use Practices Recommendations

Morris Grand Rapids | St. Paul

MN SCPP Recommendations Forum Forum Forum

A. Agricultural land use practice recommendations 0 0 2

A40 As much as possible, transition renewable fuel feed stocks to o o 6
perennial crops.

A40 a) Research to assist producers select site-specific perennial species 4 o 5
for cellulosic feedstocks.

A40 b)Policy to incentivize a shift to perennial plant feedstock sources 4 0 2

A41 Reduce streambank erosion through reductions in peak flows 0 5 0]

A41 a) Research quantitative relationship among precipitation, artificial 5 o 1

drainage systems, stream hydrology trends.
A41 b) Policy for peak flow reductions and mitigation of peak flows from 3 o 5
artificial drainage systems.

A41 c) Protection investment to strategically target programs for 1 o 1
reduction of peak flows

A42. Reduce upland and gully erosion through soil conservation 5 o o
practices

A42 a) Policy to phase in outcome-driven, practice-flexible soil and water o o 5
conservation plans for all farms

A42 b) Protection investment in education/incentive programs for land o o o
owners in critical sediment source areas

A43 Improve design/targeting of conservation through improved/timely o 5 o
data collection & distribution

A44 Increase protection of important agricultural lands in local land use o 5 3
planning

A44 a) Policy to encourage land-use suitability modeling and mapping o o o
and programs

A44 b) Investment in technical assistance and outreach materials and 4 o o
tools for ongoing support to local governments

B Urban land use practice recommendations 0 0 6

B45 Ensure protection of water resources in urban areas by o 1 3
valuating/improving current programs

B45 a) Establish a credit system for storm water and Low-Impact o 1 1
Development (LID) BMPs

B45 b) Simplify modeling for Total Maximum Daily Load (TMDL) o o o
compliance
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B45 ¢) Monitor TMDL BMP implementation 0 6] 1

B46 Establish a more effective and coordinated land planning process 0 9 4

B46 a) Conservation-based planning 0 0 5

B46 b) Land use, development and investment guide 0 2 5

B46 c) Invest in a pilot planning project along a MN corridor that focuses o 5

1

on integrating “gray infrastructure” with existing “green infrastructure”

B47 Establish funding sources and tools for community conservation- o 5 o
based comprehensive plans

B47 a) Fund the creation of a user-friendly carbon calculator for o o 5
communities

B47 b) Invest in a Conservation Catalyst Fund 0 0 0

B47 c) Provide communities with the tools necessary for developing and o 1 1
implementing conservation-based comprehensive plans

B47 d) Provide communities with support and technical assistance o o 3
through a Minnesota Community Enterprise Partnership

B47 e) Establish a statewide grant program to build capacity to conserve o 5 5

water quality, natural lands and parks

B47 f) Support state agencies to provide conservation and development o o 1
assistance to growth communities

B48 Invest in generating base data and information necessary to o o 5
support decisions or tools

B48 a) Update land cover databases and remote sensing capabilities 0 1 0

B48 b) Develop data in areas vulnerable to development or conversion o o 1

of land cover

B48c) Develop statewide Light Detection and Ranging (LIiDAR) database 0 0 2

C. Transportation practice recommendations 0 0] 0]

C49 Integrate streamlined environmental transportation project review 0 0 2

C50 Reduce per capita vehicle miles of travel 0 0 0

C51 Align transportation planning across agencies and across projects 1 2 5

C52. Develop research programs on habitat fragmentation 0 (0] 2

C53 Reduce non-point source pollution to surface and ground waters 0 1 0

D. Forestry land practice recommendations 0 2 1
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D54 Provide incentives for sustainable forestry 0 1 1
D55 Assess tools for forest land protection 0] 1 1
D56 Protect large blocks of forest land 0 2 1
D57 Establish state leadership on natural resources and land use 0 6 0
D58 Connect best management practices to biomass harvesting 0 0 1
D59 Assess and improve sustainable forestry best management practices 0 1 0
D60 Fulfill the Scientific and Natural Areas (SNAs) mandate 0 1 4
D61 Expand the supply of, and demand for, sustainably harvested wood 0 2 1

D62 Promote collective/cooperative management of forestlands at a

landscape level 0 2 0
D63 Increase our understanding of invasive species 0 2 1
D64 Create deer exclusion pilot projects in every ecological subsection 0 1 0
D65 Support the use of fire to increase forest health and biodiversity 0] 6 0

- 281 -



Pyblic Outreach Efforts and Summary of Public Outreach Comments - Appendix VII Final Plan — Phase 11

Public Comments

The following compiled comments were submitted to the project team before and after the outreach forums
from 28 sources, including two of which were state agency comments that were a compilation of multiple

personnel in each agency. All comments are listed under the question or category designated by their authors.

A. Questions and reactions .......oeerverevenen 282

B. Strengths in benefitting the natural resource. ... 283
C. Weaknesses in benefitting the natural resource 284
D. Challenges to implementation ..288
E. Implementation advice 289

F.  Other COMMENTS.iirirvirrrmrrisrrisressressrvsssrsssssssssssssssssssssssessssssssssssssssssssssssssssssssss 291

G. Feedback prior to release of draft recommendations......ouirirssiiiiniinnnin. 302

H. Comments from stakeholders not involved in plan development.........corivere.303

A.REACTIONS: What aspects of the plan or specific

recommendations caught your attention?

* Energy issues- Energy related issues appear to be much more prominent than in previous LCMR or
LCCMR issue documents. While many of the energy related issues are related to natural resource
conservation and preservation, some are more distantly related. To some extent the prominence of energy
recommendations dilutes the importance of the “traditional” natural resource issues. Perhaps energy issues
deserve a separate report.

* Many financial recommendations - Neatly every recommendation includes a financial recommendation.
The recommendations may be best received if there is a clear demarcation between the technical, science
based recommendation first.

* High number of Energy recommendations - There is a very high number of recommendations that are
focused on Energy Production and Use — surprising.

* Good holistic approach - The plan seems to take a holistic, comprehensive, systems approach from a
landscape point of view to the issues and opportunities. Thank you to all for the hard work. We are
pleased because an approach based on Best Management Practices (best management practices) is too
limited because many BMPs are intended as a simple substitution or reduction of usage within a dominant

system that is unchanged. Research, as least in agriculture, is clear that while best management practices
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are needed, the landscape must be diversified in some areas to achieve water quality and water storage

improvements needed to achieve major landscape goals.

* Areas where land use changes may limit future opportunities- Many references are made in the “Brief
summaries of DRAFT Recommendations” document about the preservation and protection of forest
lands including: Implementing a long-term habitat acquisition and protection plan as soon as possible.
The State should focus on shore land large contiguous land areas; threatened habitat areas; rapidly

growing areas; and areas where land use changes may limit future opportunities.

* The project team recommends that the State develop firm policies that would incentivize the growth
of energy crops on conservation lands and marginal farmlands...Strategies and policies are needed to
protect farms and forests, and prevent fragmentation....achieving carbon neutrality......a statewide land
use, development and investment guide is vital given the intense competition for land and resources and
the scarcity of funds....Develop research programs on habitat fragmentation....payments for conservation
easements,...Protect large blocks of forest land. Expand the supply of, and demand for, sustainably
harvested wood.

The strategic report entitled “Minnesota Forests for the Future” for the DNR Commissioner is targeted at
“Conserving Minnesota’s working forestlands to meet the state’s future recreation, economic, and ecological
needs”, I would ask that the recommendations found in that document be included in the Minnesota
Conservation Plan. I think that you will find valuable, concrete recommendations that will make your task
much simpler especially in regard to Forest Legacy and Fee Acquisition initiatives for keeping working
forests working. Nothing reduces carbon like a forest full of vibrant, young, growing trees and nothing
prevents land fragmentation better or less expensively than a well designed Conservation Easement.

* Cold water streams- Minnesota is a state with awesome lakes, but it also has one of the highest
concentrations of coldwater streams in the nation. These coldwater streams have great recreation
potential as well as potential for restoration. I felt after reviewing the plan that not enough information
was presented on coldwater streams.

B.STRENGTHS: In assessing how the plan/recommendations
benefit the MN natural resources, what are key strengths?

* Acquisition of critical land and habitat - Recommendations for acquisition of critical land and habitat
would result in the most benefit, assuming this acquisition is completed in a relatively short time frame.

* Strong connections between land use and conservation - There is a strong connection between land
use and conservation that is made. In general, this is the first ‘wholistic’ approach to land and water

management that has been done to date.

* Energy Use and production - Energy Use and Production section C is foundational. If we do not take
conservation seriously all the other efforts will essentially fail.
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* Restoring coldwater streams. Spring creeks are extremely vulnerable to degradation. Early European
settlement and agricultural practices from 1850's to 1930’s led to wide scale erosion, flooding, and
the altering of the region’s streams and valleys. As a result, hundreds of miles of clean coldwater spring
creeks were inundated with tons of fine sediment. As much as 12 to 15 feet was deposited in the valley
floors. Although land-use practices, erosion control, and stream health have improved tremendously
since the 1930s, the legacy of the past continues to haunt Southeast Minnesota coldwater streams.
Many of the streams today still have steep eroding banks, incised channels, and poor in-stream habitat.
Annual sedimentation coming off streambank ranges from 250 to 1000 tons per mile and is responsible
for as much as 85% of the total sediment load that enters the stream. Minnesota’s coldwater streams
have a potentially bright future, though. The rivers and fishery have responded strongly and quickly to
straightforward techniques to control erosion by stabilizing the banks with limestone rock covered with
soil and seeded to native vegetation; reconnect stream to the floodplain; and improve instream habitat for
both game and nongame species.

C. WEAKNESSES: In assessing how the plan/recommendations

benefit MIN natural resources, what are weaknesses or gaps?

* Weak Urban Land Use recommendations - Recommendations in land use urban development are weak.
It is no longer a matter or lack of tools/knowledge in metro areas, but lack of political will! E.g. high
density development, mass transit, eco-industrial complexes

* Underdeveloped surface water recommendations - The recommendations on surface waters seem
underdeveloped. I would expect that the land of 10,000 lakes’ would have more emphasis on water
management. WE ARE AT THE HEAD OF 3 MAJOR WATERSHEDS HERE IN MINNESOTA.
We of all states should recognize that a huge percentage of water quality problems in the state are due to
us, and no one else (aside from Aeolian transported pollutants).

* Lack of farmer input - I noticed in the draft report that there has been very little involvement from
agriculture on the team who wrote this draft or provided “expert” testimony. Tonight’s forum was going to
be the first one were several farmers were planning to participate. Since there are many recommendations
related to agriculture and biofuels, we would like to have a more active role in this process, beyond simply
submitting written comments. Is it possible for the Ag groups to sit down with the leadership of the team
who put this draft plan together? How can we be more involved as the process moves forward?

* Lack of forests/forest resources in the plan - the recommendation that we would offer is to enhance
the inclusion of forests and forest resources in the plan. Specifically, we were surprised that the
recommendations on alternative energy (#s 15-26 had scant mention of forests, woody biomass, tree
plantations, etc. but other energy sources were specifically mentioned (#19 corn stover, #s 25 & 26 native
prairies, as examples). This seemed like a major omission.

Although the last set of recommendations in the plan specifically address forests including forest
biomass harvesting (#58), it doesn't seem necessary to keep most forest-related recommendations in only
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this section. It would be appropriate to include the term “woody biomass” somewhere in the alternative
energy section.

Minnesota has approximately 16 million acres of forestland, and it is important that this land base,
the products and resources it offers, and the benefits it provides to our citizens is robustly included in the
Statewide Conservation and Preservation Plan.

Too many research recommendations - While some of the research related recommendations might
result in future benefits, much of the research may be useless if the resource base is allowed to be
developed, converted to other uses, degraded, etc. Research is important, but seems to represent a much
greater proportion of the recommendations than warranted. I assume this is due to the fact that the
University is the major research institution of the state.

Uneven levels of detail and emphasis - The document is uneven between sections in the level of detail
and emphasis. Specifically, the “Land and Aquatic Habitat Conservation” section is incomplete, and the
“Land Use Practices” section is at a different level of depth in the strategies, providing comparatively
(overly) detailed strategy statements. Non-forest native terrestrial habitats (e.g., native prairie and
savanna) are under-represented in the strategies, as are other unique and rare native plant communities
(e.g. fens and rock-outcrop plant communities), whose protection and restoration is important. I am
surprised over the relative absence of restoration as a strategy (versus just having the word in the title)
despite your own findings that habitat fragmentation, degradation, loss, and conversion is a concern for
land and water.

Narrow scope of people involved - I received the preliminary state conservation plan and thought I would
provide initial comments before I dig further into the details. With a document as potentially valuable as
this could be for our state and region, it is unfortunate that the scope of those involved was quite narrow.
It will be difficult for this document to gain social, political or industry support under this circumstance.
The drivers listed seem to be one removed from the actual driver, or the definition of a driver should be
evaluated. As a farmer, my primary driver is the demand for products which is driven by consumers. My
secondary driver is federal farm policy (this has just recently flip-flopped). The impact I have on the
natural resource is driven by these two forces. Soil erosion is not driving anything, although it is impacting
both production and natural resources. It may seem redundant to continually refer to consumers as the
driver of our resource consumption and impact, but it seems more relevant than not addressing this. The
boat wake impacts the resource, but the driver is the consumer demand for recreation opportunities on
clean water. I would change the entire document perspective and call it:

* Preserving and Expanding Minnesota’s Bio-Economy and the its vital Production and Natural
Resources - I guess a defining question becomes if we are wiling to include our billion dollar fishing
industry as a component of a bio-economy. I can debate the merits of that. I know my farm is part
of the bio-economy whether my production is used for food, fuel, or fiber. Forests are also part of the
bio-economy whether it is hiking, logging, or carbon sequestration. We have many natural recreation
opportunities’ in Minnesota. Basically, consumers spending their money to access and enjoy. It may
sound more Thoreau than a bio-economy, but it isn't. I think this document holds up our state’s
resources to a level that is not viewed by society, or one that is even able to be integrated into society.
Consumers need to understand that they and the related policies are the drivers of the condition
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of resources of the bio-economy whether that is soil, lakes, rivers forest or open space. And while
policies can greatly influence how the resources are managed, they can not trump consumers’ wants and
needs. With all that aside, we do need to accomplish many and most of the outcomes as identified in
the document. My opinion is that the road to get there needs to be based upon how the production
and natural resources in our state are consumed, used and valued by consumers, society (policy) and

industry.

* No consideration of beavers the Statewide Conservation and Preservation Plan would be much more
useful for local water resource managers if it were to consider in at least some small way the keystone role
of beaver in Minnesota streams and on the historical landscape. John Nieber may have some suggestions
for how that might be done.

We don't have any specific beaver restoration projects in this region but we likely will have a beaver
removal project on the Cedar River in the Austin area. The Mower County SWCD staff is proposing
to remove the dams to alleviate localized flooding and increase stream conveyance. If that occurs, Joe
Magner from the UofM/MPCA will likely have a graduate student study the hydrologic impacts and Neal
Mundahl from WSU will have his undergraduate students study the biological changes — particularly the
changes in macroinvertebrates. The Cedar River survey is attached.

* Lack of ground water emphasis- Ground water is not given much emphasis in the proposed plan. It is
mentioned only with respect to ground-water’s connection to surface water and ecosystem management.
We believe that ground water’s role should be fundamental in each of the major recommendation
groupings. We also believe that the it needs to address the interaction between surface and ground water
and the need to protect ground-water resources with stronger statements than are currently in the Plan.
There is one solid recommendation under the “land and aquatic habitat” section of the draft statewide
conservation strategy but we feel that ground water needs to appear more systematically throughout the
document. We understand that the series of recommendations reviewed at the meeting on May 29 were
summaries only. The summary with respect to ground water may have understated the depth of the full
recommendation.

We believe that ground-water quantity and quality have not received the attention they deserve.
The challenge is to identify solutions in the form of research, policy changes, education, or other action
that can be taken. The recent 2008 Clean Water Act Section 305(b) Report by MPCA states that a
panel of nine experts representing five state agencies identified these five activities as the major sources of
ground-water contamination in Minnesota:
* a..animal feedlots
* b.. fertilizer applications
* c.. pesticide applications
* d..storage tanks (underground)
* e..septic systems
These land use practices that would logically be addressed under LAND USE PRACTICES
A. Agricultural and B. Urban. Many people continue to use their faucet as an indicator that “everything is
OK” with ground water and ignore the fact that wells are constructed specifically to avoid contamination.
Monitoring programs that sample water that is hundreds or thousands of years old and have little to
do with land use practices are another source of false feedback. Maybe a good recommendation is that
monitoring be conducted in the unsaturated zone, or at the water table, to determine how much of the
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fertilizer and pesticides are passing through crops or turf. Gyles Randall’'s work in this area was very
revealing. We might also suggest that ground water monitoring results always include some indication
of the age of the water being tested. You wouldn't need a date for every test, but a date or other indication
of age for each monitoring well would give context to the results related to samples from that well. The
paragraphs below contain some ideas about work that could be done to address these problems.

The quality of ground water (and related surface water in Minnesota) continues to degrade
due to the inadvertent loss of waste products and the loss of fertilizer and pesticide compounds we
intentionally apply. Monitoring of the long term effects of these losses is ill-served by monitoring that
focuses on water-supply aquifers. These aquifers generally are deep in ground water flow systems and when
the contaminants are detected in them the damage is not easily corrected. Monitoring nearer the point of
application (the land surface) is needed to determine the contaminant load being introduced. Additional
monitoring along the flow path would address the ability of the system to reduce or delay the contaminant
load to aquifers as well as understanding the fate of contaminants. Subsoil drainage systems are an
example of convenient and direct access to ground water that has passed through crop systems or turf and
into soils. Sampling techniques for areas without drainage are available. The quality of this subsoil water
that will either recharge aquifers or discharge to surface water bodies is the key to understanding and
managing the long term quality of our water.

Two goals are important to managing the impact of septic systems on ground water. One is to
ensure that all systems in use are constructed and maintained in a manner that allows them to function
properly. This goal could be achieved by regular and ongoing assessment of existing systems. The second
goal should be a re-examination of the technology of individual sewage treatment systems with respect
to the waste stream they receive. If the current technology is not able to reduce nutrient loads, or is not
able to break down the pharmaceutical compounds or household cleaning and personal hygiene products
commonly in use, then the technology must be improved, or the waste stream must be controlled. This
goal will be achieved by research and demonstration projects.

The quantity of water available is already a factor in lifestyles and economic development
in some parts of Minnesota. It will become a factor in other areas as population grows. Managing the
availability of ground water will require more data than is currently available and it will take a steady and
long term commitment to gather those data. Withdrawal of ground water from an aquifer can result in
one of three reactions. One is that the rate of recharge will increase. This means water will enter the
ground and this aquifer faster than it did before. This may affect the availability of water somewhere
else-- such as a stream or lake. Secondly, the rate of discharge may decrease. An example is that the
base flow of a river would decrease because less ground water is discharged to the river from the affected
aquifer. This has implications for habitat, and for human populations that rely on surface water. The
third reaction is a reduction in the amount of water remaining in the aquifer. Over time water levels
fall. This is not yet a common problem in Minnesota, but it is in adjacent states. It is unsustainable. The
acquisition of geologic mapping, hydrologic properties, and aquifers and stream level data will facilitate
better monitoring and recognition of aquifer reactions, and better simulations of proposed water uses or
predicted future demands.

We also have attached the detailed recommendations on ground water that was prepared for
this plan. We believe they should be considered again in preparation of the abbreviated recommendations
in the Plan.
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D. Implementation CHALLENGES: What might be potential challenges

to effective implementation of the recommendations or plan?

* Getting people to act- How do we get the public and our political systems to act?

* Dispersed land use authority - Dispersed land use authority. Small LGUs (who may have good
intentions) may not have the technical capacity to evaluate the short or long term effects of land use on
natural resources.

* High commodity prices - In agriculture, high commodity prices always prove a challenge. This is because
the paradigm in farming, research, marketing and policy is typically based on maximizing yield and gross
profits. When prices are high, too many are encouraged to and decide to rip out conservation to achieve
maximum production.

A stewardship ethic is not widely embedded in agriculture. Therefore decisions about conservation come
second to production, even thought those decisions may harm future production potential or the long-
term sustainability of the resource or profit for small and mid-sized family farms.

* Climate warming with more high intensity storms requires conservation systems and landscape diversity
at least in key areas. Research has shown that single best management practices will not be adequate in
the face of significantly increased amounts and intensity of precipitation (SWCS 2003, Digiacomo et al
2001).

Narrowing down number of recommendations - I think it will be difficult to narrow down the numerous
recommendations to a smaller number that the LCCMR can actually use as a focus for funding decisions.
The funding needed to adequately address even a small portion of these recommendations far exceeds the
resources available through the LCCMR process. This is an issue that should be highlighted in the report.

Funding and lack of expertise - Funding and lack of technical expertise are two of the primary challenges
to effective restoring SE Minn streams. Currently participation by landowners using Farm Bill dollars
for streambank stabilization is limited because of low cost-share rates placed on rock rip-rap/bank
stabilization. By piggy backing the Environmental and Natural Resources trust fund dollars with federal
dollars, streambank stabilization projects will once again be affordable.
Outcomes:
* Increase the effectiveness of stream restoration efforts by coordinating them with upland soil
conservation and land protection efforts.
* Improve water quality by reducing sediment inputs from eroding stream banks and other
contributing sources.
* Benefit fish populations by expanding aquatic habitat through channel and riparian vegetation
restoration.
* Increase community support and awareness by engaging volunteers in restoration and monitoring
activities.
* Build capacity of Soil and Water Conservation Districts, NRCS, local TU chapters and their
agency partners to implement stream restoration projects.

* Raise public awareness of the unique resources Southeast Minnesota’s Driftless region and support
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their restoration and protection.
* Create an economic benefit to local communities.

E. Implementation ADVICE: What suggestions and advice or do
you have for implementing the recommendations effectively?

* Focus on a smaller number of recommendations- I think the LCCMR should try to focus on a fairly
small number of recommendations and try to have a real impact in those few areas. There should be an
effort to provide these recommendations to other committees of the legislature that deal with natural
resource issues. The University should pursue many of the research recommendations regardless of

whether they may be funded through the LCCMR process.

Multiple benefit recommendation evaluation - Each recommendation could be evaluated based upon the
multiple benefits that are realized when the recommendation is implemented. E.g. If habitat corridors
are established, infiltration may be improved, reducing the impact of increased stormwater volumes to
waterways and improving the water quality (not a great example, but you get the idea). Recommendations
that have the greatest effect on other recommendations should be implemented first.

Identify public values - It would be very beneficial to identify the PUBLIC VALUES of natural resources.
Example: encroachment of homes on WMAs and other natural landscapes. Due to the very nature of
homes ringing a WMA, the wildlife is negatively effected, the use of the public land for wildlife is reduced.
What was gained by individuals around the WMA (open space out their back door, great viewsheds)
comes at a cost to the public.

* Natural resource information - Additionally, the plan would be well served by characterizing the role of
the State in providing a foundation for natural resource information. Investments in durable, baseline,
cost effective natural resources information that is common to all parts of the state (not just the Metro, as
in TMDL identification) will yield dividends in the form of better decisions by those who have been given
the power to guide the use of the state’s resources.

Education programs - Education programs need to help create a stewardship ethic by providing more
background on ecosystem dynamics, tours on farms that have adopted high levels of stewardship and are
profitable over time with high prices and low prices and droughts and high rains.

* Three useful concepts to help the plan address conservation and preservation in a more holistic
manner - 1. There is an opportunity in the Minnesota Statewide Conservation and Preservation Plan
to incorporate broader system-wide approaches to Minnesota’s environmental challenges. Three useful
concepts that could be incorporated into the plan to help it to address conservation and preservation in a
more holistic manner are:

 LEED-ND

* Eco-Industrial Development
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* Community Sustainability

Community Sustainability integrates the natural, built and social environment and is a
useful lens for viewing environmental issues and preparing for the future. It encourages efforts that will
simultaneously work to preserve biodiversity, local economies, and clean energy - and it’s ultimate goal is
to conserve human and natural capital. The Minnesota Statewide Conservation and Preservation Plan
should reference the concept of sustainability and seek to promote assistance to communities to become
more sustainable. Many assistance providers, in and outside of Minnesota state government, have been
providing sustainable communities assistance for a number of years. Communities throughout the state, as
diverse as Minneapolis, Steele County, Duluth, Winona County, and Dakota County have demonstrated
the usefulness of a sustainability-related approach.

Where possible, the plan should not prescribe specific tools that are needed to accomplish goals
(i.e., carbon calculator, land use development guide, scenario planning tools) but should instead focus on
the ultimate broader goals. As the needs that are addressed in this plan will evolve over the next years, it
will remain a more useful document if it does not lock in the need for certain specific tools which may or
may not be necessary over this time period. Also, it is often more effective to survey communities to help
assess their assistance needs first and then to follow up with the specific tools and approaches needed,
rather than to develop preselected tools first.

Specifically for recommendation #47, the language could be broadened to something like
“Establish an assistance program that will provide funding and tools for Minnesota communities seeking
to implement conservation and sustainability-related activities.” The recommendation would focus less on
specific tools and planning in the bullets below, and more in providing resources, funding and assistance to
communities.

* Instead of focusing on a specific tool, the language for #47. A. could be broadened to “Provide
assistance to communities to measure their carbon impact. This could include training of
communities to use carbon calculators, development of Minnesota-specific tools as needed, and
development of a statewide database on community carbon impacts. This recommendation also
links to #18.

* #47 C. could be broadened to “Provide communities with assistance necessary for developing and
implementing conservation activities, including planning.”

Recommendation # 32 could be expanded from a focus just on energy conservation education
to other activities related to conservation and preservation. It would be helpful to increase the degree of
public education in the plan. This would help to assure public involvement in activities implemented under
this plan as well as encourage actions by individuals to meet plan goals.

* Change some language - A change in some language:
Urban/Community land use practice recommendations include: 47. Establish funding sources and tools
for Minnesota communities seeking to prepare and implement conservation-based comprehensive plans.
Support state agencies to provide conservation and development assistance to growth communities.
Projected increases in population pose imminent threats to Minnesota’s unprotected natural habitats
and serious land availability issues for developing communities. The project team recommends providing
incentives AND TOOLS for communities to develop in ways that conserve natural resources. Incentives
AND TOOLS could include natural resources information, data and analysis; technical assistance
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IN USING TOOLS SUCH AS THE NATIONAL LEED-ND RATING SYSTEM AND A
MINNESOTA-SPECIFIC CONSERVATION DESIGN SCORECARD:; training workshops; site and

community design; and mentoring opportunities.

F. Other FEEDBACK: What are other comments or suggestions ?

* Need more emphasis on aesthetics- There should be more recognition and discussion of the aesthetic

and scenic benefits of natural resource conservation and preservation. While perhaps more diflicult to
describe or quantify than benefits such as conserving water quality, preventing soil erosion, habitat and
species protection, carbon sequestration, etc, these aesthetic benefits are real and important from both a
social and economic perspective. Much of the attraction of the North Shore area, for example, is due to the
scenic nature of the land and lake shore. People simply enjoy beautiful scenery and may well be more easily
persuaded to protect natural areas based on their scenic values than on the basis of species protection or
sound principles of ecosystem management. These aesthetic benefits are clearly reflected in the writings
of Aldo Leopold and Sigurd Olsen but too often seem to be neglected by natural resource specialists and
professionals today. We need to recognize the importance of scenic vistas, inspiring panoramas, lack of
man-made noises, natural displays of color, etc. These are important natural resource experiences worthy
of protection and conservation.

* Feedback on specific recommendations -

* Land and Aquatic Habitat
» - B. Please add language about upland impacts in steeply sloped areas that drain into
tributaries, rivers and lakes.
» - B.7 Add keeping water in the landscape in agricultural areas. The way to do that with the
most multiple benefits is by increasing organic matter in the soil. That means not only reducing
tillage but also high levels of nitrogen fertilizer. It means adding cover crops in row crops,
more areas with diverse (including organic) rotations, more grass for animals and cellulose in
environmentally sensitive areas and beyond, as well as wetland restoration covered in B.9.

* Energy Production and Use
» -The idea of growing row crops for energy in steep areas or near water bodies should be directly
challenged. It does not make ecological or energy sense. In general in this section more should
be said about protecting diverse lands, whether or not it is in the farm bill (observing sodbuster,
swampbuster, converting CRP to Conservation Stewardship Program working lands using grass
for animals or energy), etc. I appreciated the discussion about community scale described more in
section B. Please be sure section A references or is clearly linked to B, if that is your intention.
» -A25iskey
» -B27. Use RIM-CE and Conservation Security Program as models for how to do this. Both
are based on a tiered system with highest payments for the most multiple benefits such as wildlife
habitat, watershed protection, soil erosion reduction, biodiversity, water storage, etc.
» - Section C. Add energy conservation in agriculture, including more regionalized and
sustainable food production systems.
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e Land Use Practices

»

40. Add a transition to animal production as well as renewable fuel stocks to perennial crops.

Talk about the value of mixed stands of forbs and grasses that have built in N fixing potential.

»

42. The intent is good, need to mention the value of restoring perennial grasses for animals

and energy on steeply sloped lands —look at choosing slopes greater than 6% or another justifiable

slope for example) as well as proximity to water bodies.

»

A. 44 Add soil quality. This needs protection as well as agricultural lands per se.

* Specific comments on recommendations
* Land and Aquatic Habitat

»

»

(B) Maintain/restore critical habitat at the land/water interface . Recommendations include:

* Keeping water on the landscape. — Assist LGUs by identifying land areas where
stormwater infiltration can be best achieved (soils with high rates of transmissivity and available
capacity to absorb). Make recommendations to preserve these areas for future use as local /
regional infiltration. **Also, although peak flows are important, the duration of high water
events is equally as important — this will grow in importance as global climate change has been
changing the distribution of precipitation — more intense bursts.

* Livestock producers are highly regulated on their use of manure as fertilizer by the
MPCA under the banner of water quality protection from Phosphorus (and to a lesser extent
nitrogen and pathogens). Trainloads of commercial fertilizer is imported into the state and
applied to the landscape UNREGULATED. The loading of Phosphorus in the soil and the
subsequent loss of topsoil to surface waters in these intense rain events causes phosphorus
loading in our rivers and lakes.

(C) Maintain or restore critical in-water habitat. Recommendations include:

* Policy. The Legislature should consider enacting statewide, mandatory shoreland
ordinances that are responsive to cumulative impacts, viewsheds, and shoreland impact areas.

* Evaluation and understanding ***The State should complete a rapid water
quality / habitat assessment of all streams in the state, based upon the abundance and
diversity of invertebrates (Hilsenhoff Biotic Index, or HBI)

* Energy Production and Use

»

»

(A) Promote alternative energy production strategies. Recommendations include:

* 24. Invest in farm and forest preservation efforts to prevent fragmentation due
to development guided by productivity and environmental vulnerability research. Valuation
of property based upon a future highest and best use fosters the actualization of those future
uses. Property valuation should be ‘stepped up’ only after the land use has changed to that
future, higher value use (development), and not before. The Green Acres model is good.

(B) Promote a healthy rural economy. Recommendations include:

* 27. Invest in research and policies regarding “green payments.” Learn from the
USDAS’s Conservation Security Program, which mirrors the intent of this item. The CSP is
data hungry, burdensome to administer and monitor. It pays ag. Producers for doing the right
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thing, which is good. ** By the way, the RIM program has been only effective in the focus
areas of the Minnesota River Valley and in areas where it was combined with USDA in the
Conservation Reserve Enhancement Program. The RIM is largely invisible in the rest of the
state due to low funding levels and ‘siphoning’ of resources to select landscapes.

e Land Use Practices

»

»

(A) Agricultural land use practice recommendations include:

* 41. Reduce streambank erosion through reductions in peak flows. Not only
peak flows, but sustained high flows. This is a very important area of consideration in general.
Urban/Community land use practice recommendations include:

* 45.Monitor TMDL BMP implementation. There are many data sets out there —
paired watershed studies, USDA's RUSLE. Gather existing data first.
*

46. Establish a more effective and coordinated land planning process. Yes,
indeed. The present organization of land use authority is unwieldy at best with multiple,
independent jurisdictions permitting individual projects with little recognition of cumulative
impacts. Solution? I don't know.
. B. Land use, development and investment guide. Interesting and a GREAT
use of state resources.
- C. Invest in a pilot planning project along a Minnesota corridor that focuses
on integrating “gray infrastructure” with existing “green infrastructure” WHAT
A GREAT IDEA!!! I will add another wrinkle to that and suggest that a new WAY of
making land use decisions — the collaborative model.
* 47. Establish funding sources and tools for Minnesota communities seeking to
prepare and implement conservation-based comprehensive plans.
. Conservation-based planning. Recommendation: 1. Develop statewide
green infrastructure, 2. Intice cities / twps. to adopt, 3. Provide significant resources to
buy interest OR PROTECT THROUGH LAND USE TOOLS. Especially for smaller
jurisdictions, the State should require and enforce a conflict of interest requirement of all
LGU:s so that
* (E)Establish a statewide grant program to build capacity to conserve water
quality, natural lands and parks. Coordinate public acquisition thorough comprehensive
open space planning and Statewide GI planning.
* 48. Invest in generating base data and information necessary to support
decisions or tools.
- B. Develop data in areas vulnerable to development or conversion of land
cover. May I suggest the Statewide Green Infrastructure as one geographical area to

concentrate?
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* Big 10 list of conservation challenges (From a presentations by Mike Dombeck, June 29, 2003 at the Society
for Conservation Biology Annual Meeting in Duluth, Minnesota)

Fresh Water

Land fragmentation and sprawl
Wildland Fire

Loss of biodiversity

Exotic species

Old growth forests

Off-road vehicles

1872 Mining Law

Private land conservation
Ecological Literacy

* Are we taking the right course of action? -Close look at ethanol-water- what are the impacts. Are we

locating plants in the right place?

Are we putting all of our eggs in the biomass basket?

Will the grid be receptive? i.e. will Co. buy excess energy from private parties

What about eco-industrial complexes? This is an interesting approach and reassess energy needs in
production and life cycles

What about selling energy as a service — Would it drive conservation at the company level?

We have the tools in the Metro area (through Met. Council) to consolidate planning and address
transportation. We lack the political will to do what is necessary i.e. high density development, reduce

development on urban fringe, mass transit. You need some bolder recommendations here!

* Detailed recommendation suggestions

Land and Aquatic Habitat Conservation

» Part A. Add a third strategy in this section on “Restoration and rehabilitation—land
habitat” to address critical terrestrial habitat and its management, restoration, reconstruction,
and rehabilitation. Among the priorities that need to be explicitly addressed are restoration and
management of public and private lands for rare species and species of greatest conservation need;
restoration and management of buffer areas and other sites achieving landscape level connectivity
of high quality habitat; invasives species, and in prairie and savanna habitats, also woody
encroachment control, etc.
» Part A. Strategy 2. Given that less than 1% of the state’s native prairie remains and even less
of its savanna communities, these types of habitats should be explicitly listed for protection and
restoration.
Energy Production and Use
» Part A. References throughout this section (and the agricultural land use section) on “perennial
biomass crops” should be modified to be those with “native species diversity.’
» Part A. Strategy 16. Add: Develop policies and incentives to encourage “Low Input,
High Native Diversity” crops.

2294 -



Final Plan — Phase 11 Appendix VII - Public Outreach Efforts and Summary of Public Outreach Comments

» Part A. Strategy 26. Add: Retention of native genetic diversity is needed to provide
species resiliency in the face of climate change.
e Land Use Practices
» Part A. Same as above on native species diversity substituting for perennial crops.
» Part A. Strategy 40A. Add: The Ecological Classification System should be used to guide
selection of species (with emphasis on native species diversity) and the locations for biomass crop
plantings in order to maximize ecosystem services.
» Part D. Strategy 57. The natural resource-based land use plan referenced in this strategy
should explicitly say that the goal also is to improve native biological diversity.
* Rationale for comments

» The loss of biodiversity and healthy ecosystems in our state has progressed to the point that
protection of natural areas is no longer an adequate response. To halt or reverse the decline in
biodiversity we need to actively restore areas so they regain their former ecological trajectories,
and to provide effective habitats for valued species. As your own research states, our habitats face
serious threats to their sustainability from a variety of stresses and pressures, including climate
change, larger and more frequent catastrophic wildfires, widespread insect and invasive species
infestation, pollution and human use, and also disease. Also, restoration is a strategy in meeting
water quality goals, in particular within in the framework of a TMDL process. In short, in coming
decades, restoration as a tool, community builder, and philosophy will only grow rather than lessen
in importance.

* Ways to include historic and cultural resources in the plan - Looking to the draft Statewide
Conservation and Preservation Plan, the following are areas into which historic and cultural resources
should be woven. It is important to note that while historic and cultural resources are often categorized
within “other resources” or “outdoor recreation,” the existence and treatment of these resources have wider
applicability across the natural resource spectrum, and, specifically, in each of the groupings of the draft
conservation and preservation plan, as described below. Some suggestions relating to historic and cultural
resources would fit neatly into the existing recommendations, others not so precisely.

« LAND AND AQUATIC HABITAT CONSERVATION
» Note: The Land and Aquatic Habitat Conservation section contains a number of Research
and Acquisition recommendations that would also apply to historic and cultural resources, as
noted below:
» A. 1 Research. Just as other types of natural resources would benefit from a greater level
of research, so would cultural and historic resources, to better understand how these resources are
impacted by and interact with larger changes in settlement patterns, human behaviors, etc.
» A. 2. Acquisition. When various types of habitats are acquired for preservation, care
should be given that cultural resources are considered and preserved as well. For example, when
water-related properties are acquired, careful consideration of potential impacts on archaeological
resources should be considered.
» B. 3 Research. SeeA. 1. As Above
» B. 4. Acquisition See A.2. As Above
» B. 5.. Acquisition See A.2. As Above
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+ ENERGY PRODUCTION AND USE

» Overall, use of existing resources, including cultural resources should be given specific

consideration within this section. For example, in C. 34. the recommendation states that the
“state [should] develop specific policies and incentives to improve construction practices for new
residential homes.” [Emphasis added]. In the historic preservation field, we have a saying: “The
greenest building is the one that is already built.” The thinking should move towards preserving
existing resources.  Similarly, in recommendation C. 32, the Society could play a role in assisting
with public education.
» Also, arrayed throughout this section are recommendations for financial incentives for
alternative energy sources and approaches. Similarly, financial incentives are needed, particularly at
the state level, to assist with preservation of historic resources. Thirty other states provide a state
level financial incentive for private owners of historic resources to improve their properties, and
Minnesota should join this group.
» Recommendation cluster B suggests, “Promote a healthy rural economy”  Preservation and
promotion of cultural and historic resources can help to achieve this goal through:

* stimulation of the construction economy through a sustainable renewal of historic
structures on Main Streets of small and large towns across the state.
* Promotion of sustainable tourism, close to home, through preservation and
promotion of existing cultural features.

+ LAND USE PRACTICES

» This area contains a number of current practices in which cultural resources are currently

part of the land use planning process. However, greater awareness is needed in the areas of the
importance and value of cultural resources.
» Specifically some of the recommendations that relate or could relate to cultural resources
include:
* Agricultural land use practices: efforts should be made to identify and protect
historic resources including, but not limited to historic agricultural structures, such as barns
and other structures; historic agricultural districts, or concentrations of historic resources
retaining historic and scenic characteristics; and scenic areas.

* Cultural and historic resources should be specifically woven into the following
recommendations:
. 46. Establish a more effective and coordinated land planning process
. 47. Establish funding sources and tools for Minnesota communities seeking to
prepare and implement conservation-based comprehensive plans.
. 48. Invest in generating base data and information necessary to support decisions
or tools.
. 49. Integrate streamlined environmental transportation project review and
. 51. Align transportation planning across agencies and projects.  (Cultural

resources are part of state and federally-mandate transportation reviews, and should be
included in any reforms of these processes.)

* Suggested Language in Specific FRAFT Recommendations:
» #32 - The MN Historical Society could play a role in public education. Add a sentence to
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the end--"Form partnerships with public education organizations like the Minnesota Historical
Society to take the message to the public in innovative ways.”
» In #34 The MN Historical Society can promote historic preservation thereby lowering .
“Implement policies and incentives for reuse of existing structures, thus sustaining the existing
materials.”
»  #46 considers urban planning and could integrate historic preservation into the larger planning
framework. In part A, add, “Reuse of existing structures helps to limit urban expansion and should
be encouraged.”
» In #47 D add, “One such activity is historic preservation which reuses existing structures and
contributes significantly to the quality of life.”
» In #47 E Revise title sentence to read “Establish a statewide grant program to build capacity
to conserve water quality, natural lands, parks and historic resources.” In sentence three insert “..
to protect natural and historic resources.” And in the last sentence repeat the phrasing of the first
with “...natural lands, parks and historic resources.”

* Other Specific Recommendations to incorporate into the Statewide Conservation Plan:

»  Support and fund research efforts to identify important historic and cultural resources, as well
as emerging issues in the cultural resource management field.

»  Support efforts to preserve important historic sites and cultural resources by providing funding
for preventative maintenance and preservation.

» Protect important archival documents that yield or may yield important natural resource

information.

* Historical and cultural observations relating to the plan - In its original form, the Legislative
Commission on Minnesota Resources was a significant source of funding for projects related to the
identification and protection of Minnesota’s historic and cultural resources. Among the projects funded
by LCMR was the Minnesota Statewide Archaeological Survey, which lasted from 1978 to 1981. Other
projects aided in the protection of important archaeological properties and the interpretation of significant
historic sites that contribute to educational and recreational opportunities throughout the state.

* Historic or cultural resources are the cultural counterpart to the ecological resources that have shaped
the experiences of Minnesotans for thousands of years. Their protection and interpretation contribute
to the state’s quality of life and are consistent with a conservation ethic.

* During review of the draft “Minnesota Statewide Conservation and Preservation Plan’, several areas
were identified where there are intersections between the Commission’s proposed priorities and the
protection of historic and cultural resources.

* A number of identified priorities involve acquisition of critical habitat lands. In Minnesota, there
is a strong correlation between the presence of ecologically important features and the presence of
archaeological sites reflecting human occupations reaching back almost 10,000 years. Protection
of cultural resources could be included as a consideration when setting priorities for acquisition of
sensitive habitats,

* This is a particularly important point when considering acquisition of land for improving outdoor
recreation opportunities. Historic and cultural sites are significant components in outdoor recreation
networks, and heritage tourism is a growing segment of the overall tourism market. Investing in
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acquisition of lands that contain features of both natural and cultural significance would increase the
overall value of the investment to the citizens of the state.

* Another proposed priority is support for local communities developing conservation-based
comprehensive plans. Those plans should take into account the presence of cultural resources in areas
that may be subject to future development. This is particularly important in the case of resources such
as burial mounds, for which protection is mandated by State law. Similarly, grants and other forms of
support for locally-based conservation efforts can encourage communities to incorporate consideration
of cultural resources into their planning efforts.

* Recommendations for sustainable forestry land practices can also provide opportunities for protection
of cultural resources in forested landscapes through the use of landowner incentives and conservation
easements. largeting areas that are of both natural and cultural sensitivity will contribute to long-term
protection for a range of important resources.

* Cold water streams- I would suggest additional information about Minnesota’s cold water streams
be added to the plan, with language encouraging LCCMR to partner with other organizations. Just
last month Trout Unlimited did a survey - The Economic Impact of Recreational Trout Angling in
the Driftless Area (attached to this email). Recreational Angling in the Driftless Area of southeast
Minnesota, southwest Wisconsin, northeast Iowa, and northwest Illinois generates an impressive $1.1
billion annual economic benefit to the local economy.

* Feedback on specific recommendations -

* B. Urban/Community land use practice recommendations include:

» 45, Ensure protection of water resources in urban areas by evaluating and improving current
programs.
* A. Establish a credit system for stormwater and Low-Impact Development (LID)
BMPs. Various stormwater regulatory programs have the potential to significantly improve water
quality in a large number of water bodies throughout Minnesota. However, their implementation is
inhibited by the absence of a meaningful credit system for stormwater and LID BMPs. The project
team recommends the development of a credit system that would address and provide incentive
toward a wide range of BMPs
. Comment: The issue of credits has been a common theme that has merit but
requires better definition. This recommendation could be strengthened by referencing
Conservation Design as well as LID practices.
. Comment: There are a wide range of factors influencing performance BMPs, of
which the details of proper design, installation and operation/maintenance are critical. For
example, substantial areas of the state have heavy soils that will need additional design and
construction considerations.
. Comment: From a TMDL and basin management standpoint, primary emphasis
is upon mass balance assessments of stormwater flow networks and hence, credits will need
to be related to reasonable estimation of water and pollutant loads.
. Comment: This recommendation seeks a credit system to provide incentives
for construction of BMPs. The credit system could also specifically include incentives to
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»

ensure success of long term operation and maintenance of the BMPs. This might include
requirements for design of BMPs in the first stage of development, education/certification
of those constructing BMPs, post-construction inspections for plan conformance, and
operation and maintenance plans for new owners or management companies as examples.

* B.Simplify modeling for Total Maximum Daily Load (TMDL) compliance. Cities
need a relatively simple stormwater modeling system to provide reasonably accurate estimations

of runoff and a range of pollutant loading and the changes to their loading if various BMPs

are implemented on portions of the land in their jurisdiction. The project team recommends the
development of a model that could be used by all cities and other landowners with low technical
knowledge and manageable input requirements
. Comment: There is an increasing need for planning tools. Stormwater surface
water monitoring and assessment is complex and BMPs cover a range of structural and
nonstructural practices. However, simplified tools are needed with clearly defined
expectations as to appropriate usage and limitations. Modify language as underlined
47. Establish funding sources and tools for Minnesota communities seeking to prepare and

implement conservation-based comprebensive plans.

* E. Support state agencies to provide conservation and development assistance

to growth communities. Projected increases in population pose imminent threats to Minnesota’s
unprotected natural habitats and quality of lakes, rivers and streams and serious land

availability issues for developing communities. The project team recommends providing incentives
for communities to develop in ways that conserve natural resources and protect water quality.

Incentives could include natural resources information, data and analysis; technical assistance;
training workshops; site and community design; and mentoring opportunities.
. Comment: Modify language as underlined

* A.Promote Alternative Energy Production Strategies. Recommendations include:

»

15. Invest in research and demonstration projects on a landscape scale. Energy crops are expected

to play a major role in development of biomass resources for next-generation biofuels or carbon-neutral

electricity. The project team recommends coordinated research and policy experimentation to develop and

refine renewable energy production systems. The efforts should focus on biomass farming that emphasizes

perennial biomass crops. A workable quantitatively-based definition of ‘carbon-neutrality’ should

be developed that will be useful for purposes of long-term state energy and environmental

policymaking. This initiative has potential to improve environmental quality and support economic

revitalization in rural Minnesota.

»

* Comment: Modify language as underlined

* Comment: Consider research and demonstration projects on a landscape
scale. Perennial biomass crops, unless native, may not be able to efficiently provide the
desirable qualities of less water and management (e.g. less energy input for cultivation). This
recommendation could also incorporate learning from low impact development regarding
natural water flows of a region.

16. Develop policies and incentives to encourage perennial crop production for biofuels.

Currently, there is little economic incentive for farmers to grow energy crops in Minnesota. This contrasts
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with subsidies for other crops that are provided from federal sources today. The project team recommends
that the state develop firm policies that would incentivize the growth of energy crops on conservation lands
and marginal farmlands, while also reflecting environmental and ecological needs for animal habitat and
water resource conservation.
* Comment:  Consider policies and incentives to encourage perennial crop
production for biofuels. Reference preservation of habitat as a balance within this
recommendation.
»  21. Invest in applied research to reduce energy and water consumption and emissions in ethanol
plants. A criticism of Minnesota corn-based ethanol plants is the small net gain of energy output from
the energy expended to produce ethanol. Criticism has also focused on the high water resource needs
that accompany current production techniques. Current production methods also lead to significant co-
product generation of carbon dioxide. The project team recommends funding for applied research and
demonstration of ways to reduce water consumption and energy use and reduce carbon dioxide emissions
at corn-based ethanol plants.
* Comment: Consider applied research to reduce energy and water consumption
and emissions in ethanol plants. This recommendation could include biodiesel production as
well and could reflect that use of a “lifecycle” approach that mimics natural systems may be the
desired approach for production of biofuels.
» 22, Invest in research to determine the life cycle impacts of renewable energy production systems.
This recommendation aims to inform Minnesota’s renewable energy development through data collection
and analysis. The project team recommends that energy policy and incentives at the state level take a
“systems view,” accounting for the resource benefits and impacts associated with each stage of energy
production, transport, consumption and associated waste processing to facilitate this work a workable

quantitatively-based definition of ‘carbon-neutrality’ should be developed that is consistent

with analytical frameworks within which GHG emissions are generally treated and that would
enable emission credit trading.

* Comment: Modify language as underlined

* C. Promote energy conservation efforts. Recommendations include:

» 31. Promote policies and incentives that encourage carbon-neutral businesses, homes,
communities and other institutions. Much more could be done to encourage Minnesotans to reduce
their carbon footprints, through energy conservation and low-carbon fuel use. Most likely, achieving
carbon neutrality will require a portfolio of energy technologies and lowered energy consumption, as seen
at the University of Minnesota, Morris (wind, biomass, etc.). Policies and incentives should be targeted
to assist individuals, businesses, communities and institutions in developing renewable energy portfolios
to facilitate this work, a workable quantitatively-based definition of ‘carbon-neutrality’ should

be developed that is consistent with analytical frameworks within which GHG emissions are
generally treated and that would enable emission credit trading.

* Comment: Modify language as underlined
» 33. Develop standards and incentives for energy capture from municipal sanitary and solid
waste, and minimize landfill options. An underutilized energy source exists in most communities that
could reduce the need for new energy production—namely, municipal solid waste (MSW) products
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that remain after recycling and reuse options are exhausted. A state mandate should be established that
requires the capture of energy units from MSW. Statutory actions should be taken to establish targets for
MSW use and minimization of landfill options.

* Comment: Assumption needs further analysis and does not necessarily represent

a win in terms of carbon emissions. The combustion of presently landfilled MMSW would add

about 1.8 million tons of fossil CO2 to the atmosphere (from plastics), annually.
» 34, Implement policies and incentives to lower energy use of bousing stock while monitoring
the performance of improvements. Housing improvements should consist of locally-manufactured
building material resources, especially those that use industry byproducts as their primary production
feedstock. The project team recommends that the state develop specific policies and incentives to improve
construction practices for new residential homes. The University of Minnesota has developed new
technologies that present alternative means and methods for achieving vastly improved energy code
compliance; these technologies should be further investigated to overcome implementation barriers.

* Comment: Consider polices and incentive to lower energy use of housing stock

while monitoring the performance improvements. This recommendation could note that

locally-manufactured building materials are preferable or desired, the need is to ensure the

capacity is developed to support this recommendation. At this time, it is not practical for

locally-manufactured products to be the only products used for home improvements.
» 36, Develop incentives to encourage the widespread adoption of passive solar and shallow
geothermal beat pump systems in new residential and commercial building construction. The use of
alternative heating technologies will allow significant reduction in natural gas, heating oil and electrical
energy requirements for the state. In addition, the greenhouse gas impact associated with water and
structure heating will be reduced. The project team recommends that policies be established to promote
the widespread adoption of passive solar and shallow geothermal heat pump systems in new residential
and commercial building construction.

* Comment: Review a recent report commissioned by the Department of
Commerce Office of Energy Security that addresses geothermal systems (Janet Streff, Office of

Energy Security).

* B. Maintain/restore critical habitat at the land/water interface. Recommendations include:

» 6. Education. In order to provide a better understanding of the factors surrounding land and
water resources, the state must invest in the consolidation, adaptation and development of educational
materials on watershed science principles. In addition, significant efforts are needed to communicate
this information to the public. Potential approaches include the development of a “master watershed
practitioner,” recognition certificates and awards, and college credits for people interested in watershed
management work.
* Comment: The recommendation could reference that state investment in
educational materials meet the environmental education goals of the state contained in
115A.073, and in particular development of educational materials that meet the objective of
reaching environmental literacy for all Minnesotans (see GreenPrint—Minnesota’s state plan
for environmental education at http://www.seek.state.mn.us/eemn.cfm ) People who are

environmentally literate:
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. Understand the complexity of natural and social systems and their intet-
relationships

. Demonstrate the knowledge skills, attitudes, motivation and commitment
to working individually and collectively toward sustaining a healthy natural and social
environment

. Have the capacity to perceive and interpret the health of environmental and
social systems.

* B. Urban/Community land use practice recommendations include:

» 45, Ensure protection of water resources in urban areas by evaluating and improving current
programs. Establish a credit system for stormwater and Low-Impact Development (LID) BMPs.
Various stormwater regulatory programs have the potential to significantly improve water quality in a
large number of water bodies throughout Minnesota. However, their implementation is inhibited by the
absence of a meaningful credit system for stormwater and LID BMPs. The project team recommends the
development of a credit system that would address and provide incentive toward a wide range of BMPs.
* Comment: Credit system could include incentives to ensure success of long term
operation and maintenance of the BMPs and might include requirements for design of BMPs
in the first stage of development, education/certification of those constructing BMPs, post-
construction inspections for plan conformance, and operation and maintenance plans for new

owners or management companies as example&

G. Feedback received before draft recommendations were released:

* Solar Collectors- Our proposition to reduce the CO2 emissions and reduce the fuel consumptions is the
installation of solar collectors. The solar collectors are installed on the side of a barn, industry or building.
Its pre heat the air before entering the ventilation system. We have a wide experience on Canada. We
should present the advantages, the statistics values of this technology, how we evaluate its performance,
etc. 'The industry and agricultural sector need to improve their efficiency by reducing their fixed costs, and
being more competitive. They also need the support of grant programs to implement these technologies.
On Canada, the federal government funds 25% of project total cost.

The companies of fuel fund between 0.30%$ to 1$ by m3 of natural gas saved. They also fund the
feasibility study. The Ontario’s government also fund 25% of project total cost. This is only to mention
few politics applied for the federal and state government. We are planning to install the solar collectors on
a Minnesota’s poultry farm as a demonstration, but we are waiting to be granted by anyway.

* Need a roadmap to evolve from un-sustainable to sustainable- The problem with this framework is that
it does not provide a road map or even the language on how to evolve from un-sustainable to sustainable
society. The realistic conservation plan to forge sustainable society should include system approach of
three sectors: natural, social and economic capitals. One cannot find reliable statistics in Minnesota on
economic analysis health to the health of the environment that support the economy
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I realize that the plan is to address only the natural capital, but even within the natural capital
many components for sustainable society are missing. For example, ecosystem services, biodiversity,
watershed services, sustainable forestry, ecological infrastructure, etc. The key role of this plan should be
the values in policy making and public opinion. The purpose of this plan should be to bring a concept of
sustainable society to the attention of the general, usually uninformed and forgetful public. But how this
could be done when the evolving language of sustainability is rarely mentioned in the plan?

It appears that this conservation plan is trying to develop new framework from existing
outdated conservation framework which is based on “non-sustainable society” principals. This old
framework should be completely discarded. We should start from the scratch because none of the policy
philosophies dominant today embraces the values essential to sustainable society.

Statewide look at protecting water quality regarding ethanol/cellulosic plants- I'd like to see a
watershed by watershed plan to improve and protect water quality and river ecological integrity with a
statewide perspective. I want to make sure resources are protected as ethanol and cellulosic plants
are developed. If there isn't enough water in a particular area to allow ethanol production and the river
ecosystem then the plant won't get built. If there isn't enough energy to go around then we need to
promote smaller human population size.

H. Comments from stakeholders not involved in developing the Plan:

No mention of tribes in plan - The 1854 Treaty Authority is an inter-tribal natural resource management
agency governed by the Bois Forte Band and Grand Portage Band of Lake Superior Chippewa. The
organization is charged to preserve, protect, and enhance treaty rights and related resources within the
1854 Ceded Territory of northeastern Minnesota. We would like to offer comments on the Statewide
Conservation and Preservation Plan.

It doesn't appear that tribes have been consulted with in the development of the plan. Tribes
are sovereign nations, and key stakeholders within the state. We see no mention of tribes or treaty rights
within the document. This oversight should be corrected. Furthermore, along with general concerns over
environmental and natural resource health, some specific issues may arise with tribes. The 1854 Treaty
Authority is concerned over specific resources such as fish, moose and other game species, and wild rice.
Wild rice is of extreme importance to the bands, and should be referenced in the document. Other issues
include public land ownership and available access for the exercise of treaty rights, and protection of
cultural resources (which include natural resources).

It is our understanding that the plan was developed primarily by those from the academic
profession, with some natural resource managers providing consultation. While both views are important,
we question if resource managers had enough input in the process. Communication must flow effectively
in both directions between researchers and managers. If the plan is utilized to guide planning, policy,
and funding investment, it is important that resource managers (including tribes) be actively involved.
The plan contains a considerable amount of good information. However, specific recommendations and
implementation of those recommendations is the most important part of the process.
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* Spirit Lake storm water pipes. - Spirit Lake is a beautiful 115 acre lake that has been condemned to
die. It is surrounded on three sides by state highways 71 and 87. Over the years area DNR hydrologists
have permitted two storm water pipes to enter the lake, one two feet in diameter. We, the (Spirit Lake
Association, SLA) have fought hard to reverse these decisions, but to no avail. I'm going to keep this letter
short. We are a modest community with a beautiful asset and fearful of losing it. We no longer know
where to turn in order to reverse the damage. To be include as part of the Minnesota Conservation Plan
at least puts our problem on the map and hopefully includes us in future funding.
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Energy and US Department of Agriculture: US, 2005.

Gannon, A., C. Belanger, and Y. Uchiyama. 2002. Life cycle assessment of electricity generation options: The
status of research in year 2001. Energy Policy 30: 1267-1278.

USGS. Mercury Introduction: Simplified biogeochemical cycle of Mercury in the environment. United
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mercury/.
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Short Descriptions of Recommendations

Land and Aquatic Habitat Team

I. Land Acquisition and Protection

Habitat Recommendation 1:
Protect Priority Land Habitats

Description of the recommended action: The
SCPP has identified many critical land habitats
throughout the state. Conservation and protection
of these land areas will require multiple mechanisms
and a coordinated effort among local, county,
regional, state, and national public agencies,
nonprofits, and private entities. Of particular
importance are rare land features and areas such as
native prairie and savanna that have been converted
to other land uses. This is among the reasons that
sites of biodiversity significance (Table H1) received

a relatively high weight in the integrated analysis.

The state must further strengthen its leadership

to coordinate and stimulate efforts for the
protection of these critical land areas among
current andpotential partners. This activity would
include the identification of relevant landowners,
the most cost-effective measures for protection,
restoration, education on the importance of the area,
and a comprehensive plan to insure the economic,
environmental, and social benefits of its protection
in the context of the SCPP discussed elsewhere in

this report.

The integrated mapping analyses provide a basis
for and opportunity to develop regionally specific
strategies for conservation and preservation of
Minnesota’s critical habitats, using the suite of policy
and incentive options from voluntary implementation
of BMPs to permanent land acquisition. Implicit

within this recommendation is continued support for
ongoing programs such as acquisition of the 54,000
acres of private land within state parks. Acquisition
of these lands should remain a high priority because
they reduce fragmentation and add to the concept of
maintaining large ecosystems in the state.

Habitat Recommendation 2:
Protect Critical Shorelands
of Streams and Lakes

Description of the recommended action: A holistic
approach is needed for shoreline protection that
integrates acquisition with diverse private-land
protection strategies such as conservation tax credits,
trading of conservation tax credits, best management
practices, shoreland regulations and incentives,
zoning ordinances, conservation development, and
technical guidance for shoreland owners. Fully
funded acquisition programs are essential but not
enough to protect large enough areas of shoreland
to ensure the water quality and habitat protection
and thus sustain healthy lake, river, and stream
ecosystems. It is doubly important to protect these
aquatic habitats at a larger scale to make them
more resilient to significant warming and altered
precipitation that is projected for climate change
in Minnesota over the next century (see Appendix
IV). The state thus needs a diversity of economic
incentives and other tools for private landowners to

do the right thing.

2A. Acquire high-priority shorelands

We recommend permanent protection of the highest
priority shorelands within each of Minnesota’s 22
ecological subsections through acquisition. This
is one essential component of a multistrategy
approach to preserving the clean water legacy
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that Minnesota’s citizens and visitors are used to
experiencing. Suggestions for prioritizing shoreland
acquisition several recent

appear in reports,

including Minnesota’s aquatic management area
(AMA) acquisition plan 2008-2033, the DNR long-
range duck recovery plan, and in a 2008 report on
identifying lake conservation priorities for TNC.

2B. Protect private shorelands via economic

incentives and other tools

Minnesota should greatly increase the use of
economic incentives and other tools for private
landowners to protect shorelines and other sensitive
land along lakes, especially along shallow lakes and
shallow bays of deep lakes, and streams and rivers
throughout Minnesota. This is also needed for
riparian buffers around sinkholes in agricultural
lands in southeastern Minnesota (see further
discussion under the recommendation to keep water
on the landscape).

Protection of private shorelands should combine
various tools, such as tax credits, conservation
easements for shoreland protection and restoration,
BMPs, technical guidance to shoreland owners,
shoreland regulations, and zoning ordinances. It is
especially important to scale up and combine these
tools, for example, by providing technical guidance
to landowners on how to implement BMPs on
shorelands put under a tradeable conservation tax

credit,

Tax credits could really catalyze private shoreland
protection. The idea is to provide state income tax
credit for conservation easements. In their simplest
form,

Habitat Recommendation 3:
Improve Connectivity and Access
to Outdoor Recreation

The SCPP final plan does not address outdoor

recreation in depth because it was not one of the

Appendix IX - Short Descriptions of Recommendations

three focal issues chosen for the final plan; however,
the State Comprehensive Outdoor Recreation Plan
(SCORP) has already provided a comprehensive
plan. The LCCMR preliminary plan provided
recommendations for research to support quality
outdoor recreation in the future. To complement
these recommendations, the habitat team offers an
additional recommendation regarding the important
connection between habitat conservation and
recreation. Moreover, the habitat recommendations
and outdoor recreation must consider the
distribution of historical and cultural resources in

the state.

Land use
Lakeshore

areas are

Description of Recommendation:
patterns are changing in Minnesota.
development is increasing, urban
expanding, and forests are being divided into small,
privately owned parcels. These changes, along with
other changes in Minnesota, are affecting outdoor
recreation. Land needs to be acquired, protected,
and restored to provide Minnesotans and visitors an

outdoor system in which they can recreate.

Action should be taken to improve connectivity
of and access to outdoor recreation areas (parks,
natural areas, wildlife management areas, etc.)
and document the connectivity and experience
statewide recreation

through a

opportunities
system. Such connectivity would require enhancing

federal,

Prioritization

between and local

lands

for acquisition, protection, and restoration of the

connections state,

government and facilities.
natural resource base that supports the wide range of
outdoor recreation activities should focus on large,
contiguous land areas suitable for natural resource-
based outdoor recreation; shore-lands; threatened
habitat
connectivity of underserved areas; and rapidly

areas with opportunities to improve
growing areas or areas where land-use changes may

limit future outdoor recreation opportunities.
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II. Natural Resource
Restoration and Protection

Habitat Recommendation 4: Restore
and Protect Shallow Lakes

Description of the recommended action:
Minnesota should accelerate efforts to restore and
improve shallow-lake habitat (including shallow
bays of deep lakes) in priority watersheds in order
to reduce the number of lakes in a turbid-water
state, and to restore some of the 500-plus drained
shallow lakes in the state. (See side box in full

recommendation for a description of shallow lakes.)

Sensitive shallow lakes frequently winterkill (fish);
are subject to mixing from wind, surface use, and
large fish (carp); and typically exist in either a
turbid- or clear-water state. Unfortunately, most
shallow lakes in Minnesota are currently in the
turbid-water state due to the combination of
increased flows of water and nutrients into them
from intensively drained and cultivated landscapes
that surround them, and abundant populations
of invasive fish (e.g., carp and black bullhead) that
result from increased connectivity (i.e., ditches)
and persist due to lack of natural winterkill. Some
shallow lakes are so turbid that they are listed as
impaired by MPCA. Human housing development
and inappropriate surface uses are also increasing
threats to shallow lakes.

Funding is needed to purchase conservation
easements around shallow lakes to restore their
lakesheds (small wetlands and grass buffers) and
prevent development. Funding is also needed to
install fish barriers to keep out invasive species such
as carp. Finally, funding is needed for water control
structures that state agency managers can use to
conduct temporary drawdowns to consolidate and
aerate sediments, induce natural winterkill of fish,

and rejuvenate aquatic plants.
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Habitat Recommendation 5:
Restore Land, Wetlands, and
Wetland-Associated Watersheds

Description of the recommended action:
Minnesota must invest in prioritized areas to restore
degraded and rare land features, wetlands (especially
many that have been drained and converted), and
watersheds associated with wetlands. This will
provide benefits for wildlife, SGCN, water quality,
and important ecological processes. This is especially
imperative in the prairie and prairie-forest transition
zones of the state, Restoration should consider the
need to encourage landowners to restore these lands
and compensate them above and beyond the fair
market value of the land because most sites are not
for sale and high crop prices inhibit conversion of
land from agriculture to other uses. Consideration
must also be given to allowing land to remain in
private ownership via easements as a means to
incorporate flexibility to achieve habitat restoration
goals. It is imperative to recognize the huge loss
of native grass and small wetlands in the prairie
region of Minnesota (99% and 90%, respectively).
Wildlife does not require restored lands to be in
public ownership to benefit from them as critical
habitat. Restoration, however, is not only needed
in the prairie regions, though it is of high priority.
Other land uses such as savanna and forests are in
need of attention. For instance, restoration efforts
are needed in riparian forests and regeneration of
oak, white cedar, and white pine require attention.
Similarly, the restoration of wetlands alone cannot
restore their appropriate structure and function;
restoration efforts must also consider the watersheds

that drain into wetlands.

2314 -



Final Plan — Phase 11

Habitat Recommendation 6: Protect
and Restore Critical In-Water

Habitat of Lakes and Streams

Description of the recommended action:
Accelerate the state’s efforts to restore critical habitat
for aquatic communities in near-shore areas of lakes,
in-stream areas of rivers and streams, and deep-

water lakes with exceptional water quality.
6A. Restore habitat structure within lakes

We recommend developing a program to restore
the natural features of lakeshore habitats (area
comprising the shoreland, shoreline, and near-
shore). The program would add woody habitat
where it has been removed, and restore emergent
and floating vegetation where it has be lost. The
program would also work with lake-home owners
and lake associations to achieve restoration goals.

6B. Protect and restore in-stream habitats

A priority for rivers, particularly the Mississippi
River, is to reduce the negative effects of increasing
demand for structures, including docks, wharves,
breakwaters, boat-launching ramps, mooring
facilities, marinas, retaining walls, boathouses,
boat storage structures, and other facilities. The
numbers, diversity, and size of private structures
in public waters far exceed those that were present
when DNR rules on structures were first written.
The spread of built structures has enlarged the
coverage of water surface area in near-shore habitats,

degrading in-stream habitat for fish and wildlife.

A priority for former prairie zones of Minnesota
is to reverse the negative effects of stream
channelization on in-stream habitats for fish and
other Channelization has

aquatic organisms.

changed the hydrology of

Minnesota has hundreds of low-head dams and
culverts that restrict movement of aquatic organisms.

Appendix IX - Short Descriptions of Recommendations

Inappropriately sized culverts also may contribute to
localized flooding. Removal of dams and installing
culverts with increased capacity would improve
connectivity of aquatic systems. An alternative
approach to removal of low-head dams is to provide
for fish passage through the dam (e.g., recent

construction providing passage for lake sturgeon in

the Wild Rice River).

6C. Protect deep-water lakes with exceptional
water quality

Clear

zones provide critical habitat for native cold-water

lakes with large, oxygen-rich deep-water

fish such as cisco, lake whitefish, and lake trout in
Minnesota. In the summer, lakes stratify into three
layers, including an uppermost epilimnion which is
warmest and oxygen poor; a middle thermocline;
and the lowest hypolimnion, which is coldest and
oxygen rich. During warm summers, cold-water fish
find refuge in the cold hypolimnion if it has sufficient
oxygen. Only lakes with the most exceptional water
quality maintain enough oxygen in the hypolimnion
for cold-water fish to thrive. Climate warming and
poor land use in Minnesota pose imminent threats
to oxygen levels in these hypolimnia. First, increased
duration of stratification from climate warming
decreases their oxygen content late in the summer.
Second, oxygen concentrations are reduced by poor
land use when decaying organic matter from algae
and plants, stimulated by high nutrient loading,
consumes oxygen in deep water. Both of these
threats have the potential to severely limit habitat
for cold-water fish in Minnesota.
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I11. Sustainable Practice

Habitat Recommendation 7:
Keep Water on the Landscape

Description of the recommended action:
Retaining water on the landscape over broader
areas and for a longer period of time is critical
for improving water quality, reducing flooding,
maintaining habitat for wildlife and game species,
and enhancing biological diversity. The intent of this
recommendation is to have water move more slowly
across and through the landscape to return to more
natural conditions. This need is acute in agricultural
and urban landscapes of Minnesota. We suggest
three strategies that complement other landscape-

focused recommendations in this plan:

Habitat Recommendation 8: Review
and Analyze Drainage Policy

Description of the recommendation action: The
LCCMR should invest in a comprehensive review
and analysis of existing Minnesota statutes relating
to drainage, including Chapter 103E on drainage,
and make recommendations to the legislature that
remove barriers and better facilitate the restoration
of critical wetlands in order to improve water quality
and aquatic habitats.

I'V. Knowledge Infrastructure

Habitat Recommendation 9: Overall
Research on Land and Aquatic Habitats

Description of the recommended action:
The SCPP has developed and implemented a
mechanism to integrate a portfolio of spatial data
layers summarizing important natural resources
and environmental threats in Minnesota. These
data layers quantify the loss of native biodiversity,
distribution of important outdoor resources (e.g.,
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fish and wildlife populations), impairments to
aquatic resources, degradation of critical ecological
processes (e.g., nutrient cycling, predator-prey
interactions), and the locations of biologically
significant and large, intact natural ecosystems
(Biological Significance Maps in series Figures H2
through H16). Data produced in this analysis will
be made available through the LCCMR-funded
DataPortal Initiative, and potentially through other
data distribution sites such as the Land Management
Information Center and the DNR Data Deli.

Habitat Recommendation 10: Research
on Near-Shore Habitat Vulnerability

Description of the recommended action: There
is a need to increase our understanding of near-
shore habitat vulnerability. This would be best
accomplished by the inclusion of research on the
social science context of the full range of human
behaviors that result in degradation and loss of near-
shore habitat. and pilot policies or programs that
result in preservation or restoration in near-shore
fish and wildlife habitat. Research can also address
historic and cultural resources associated with near-
shore habitat.

Recommendation:

* map aquatic species richness similar to the
mapping of terrestrial species completed by
the DNR in its GAP program analysis (an
assessment of the status of native wildlife based
on natural land cover types)

* refine critical aquatic area mapping initiated by
this plan by identifying sensitive lakeshore areas
across the state

* investigate economic benefits of preserving
undeveloped shoreline and trails around lakes,
and requiring public dedication of riparian areas
for parks and public open spaces,

e conduct research on the barriers and benefits
of good near-shore stewardship by lake-home
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owners

* initiate a pilot a program to be administered by
the state in several areas or on several lakes that
attempts to change behavior or limit choices
on near-shore habitat alteration by riparian
property owners

Habitat Recommendation 11:
Improve Understanding of
Ground Water Resources

Description of the recommended action: Ground
water is an indispensable natural resource for human
activities and human health. Partly because it is a
hidden resource, Minnesota has not yet adequately
answered critical questions about ground water. We
need to understand how much ground water we
have, where we can find it, its quality, how it moves,
where it is recharged, where it discharges, and how
much we can safely tap, both seasonally and long
term.

The state needs to make a major, sustained
investment in the collection and assessment of
information about ground water and its connection
to surface waters. We need to fill information
gaps at the site-specific scale and the scale of
entire hydrologic systems, including aquifers and
watersheds. Given the relatively complex hydrology
in our state, Minnesota may be decades away
from acquiring sufficient information to inform
site-specific decisions about ground water usage
throughout the state. Filling critical information gaps
at both scales is absolutely essential for achieving
sustainable management of ground water that meets
the needs of humans and the habitats that depend
on this resource.

The overall goal of this recommendation is to
develop a large-scale, hydrologic-system framework
for understanding how today’s decisions may affect
tomorrow’s needs. This systems approach will offer
insights into the more strategic questions that are
beyond the reach of the current site-by-site focus
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of decision making for ground water use. A systems
approach will make it possible to answer questions
about: (1) how much water can be committed to
human uses in a region without adversely affecting
ecosystems; (2) how much growth a specific region
can sustain based upon its water budget; and (3)
how land use changes and climate change may shift
the whole equation.

Habitat Recommendation 12: Improve
Understanding of Watersheds to

Multiple Drivers of Change

Description of the recommended action: Effective
water quality protection and restoration will require
additional monitoring, research, and evaluation
of aquatic and land responses to land use, climate,
and other changes. While much is known within
various spatial and temporal scales, interactions
and responses across scales are not well understood.
Research is needed to build the capability and
capacity of resource managers to better understand
and evaluate the multitude of factors that affect

these resources across the state.

To accomplish this recommendation, investment
by the LCCMR and other entities is needed for
research across many watershed scales to better
our understanding of pollutants, pollution sources,
movement across the watershed (e.g., hydrology),
and physical, chemical, and biological responses.
There have been significant advances in monitoring
methods and technologies, plus increased funding
(e.g., through the Clean Water Legacy Act). The
use of biological monitoring has become better
integrated with water quality. The next step to
achieve a better understanding of watershed systems
and an assessment of their health is to gain a more
holistic and comprehensive understanding of how a
water body and its watershed function. This would
result in more effective protection, restoration,
and conservation efforts for both land and aquatic
habitats.
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The addition of a formal physical watershed
evaluation monitoring effort is also needed to assess
habitat and underlying geomorphic conditions as a
component of Clean Water Legacy monitoring and
assessment activities, Greater use of geographic
information system data layers and analysis tools is
essential as the data layers become more detailed and

analytical techniques are improved.

Habitat Recommendation 13: Habitat
and Landscape Conservation Education

and Training‘ Programs for All Citizens

Description of the recommended action: We
recommend dedicating a proportion of LCCMR’s
budget on education directed to improving the
public understanding of the need for better
conservation, protection, and restoration of
Minnesota’s habitats and landscapes. Expanded
education, information, and training efforts are
needed to bring focus to the complexity of land,
water, and land-water interactions in a landscape
context. These efforts must be directed to all citizens
from K-12 educational levels, higher education, and
the general public. A broad range of teaching and
information sharing materials have been developed.
Yet, the means of delivering the materials, the goals
for communicating them, and the way to measure

success need to be developed.
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Land Use Practices Team

Community Land Use
Recommendation 1: Fund and
Implement a State Land Use,

Development and Investment Guide

Recommendation Summary: Fund the preparation
of a State Land Use,
Development and Investment Guide.

and implementation

Background: The State spends billions of dollars
each year on infrastructure, local government
and business assistance, and regulation in order
to safeguard the environment, help business and
communities thrive, and improve quality of life in
Minnesota. However, there is no system or guide
in place to provide an overview of how these funds
are spent across agencies, to track how these dollars
come together on the land and in communities, and
to determine whether investments in one sector put
those in another at risk.

In addition, while most land use decisions are made
at the local level, state-level vision and leadership
are needed on many natural resource issues. For
example, many of the State’s large tracts of privately-
held forested lands are rapidly being divided into
smaller parcels, sold, and consequently developed,
causing a statewide decline in forest resources that
negatively affects the forest industry, forest habitat,
and outdoor recreation. The State needs to develop
a statewide vision and goals for forest lands that
provides guidance to local and county governments
to make land-use decisions that maintain habitat,
water quality, and economic health.
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Community Land Use
Recommendation 2: Support
local and regional conservation-
based commumtv planning

Recommendation Summary: The objective of
this recommendation is to promote land use
planning that advances the permanent protection
and restoration of Minnesota’s natural resources,
important agricultural areas, and open space by
supporting conservation-based planning in local
and regional communities. The recommendation

contains four elements:
2. A. Demonstration (pilot projects)
2. B. Incentives

2. C.Tools and Technical Assistance

2. D. Investment in Base Data

Community land Use

Recommendation 3: Ensure
protection of water resources in
urban areas by evaluating and

lmprovmg current programs

Recommendation Summary: Changes to surface

water runoff due to new development and
redevelopment have significant impacts on most of
the major drivers of change of Minnesota’s natural
resources. The State of Minnesota has a set of
powerful surface water regulatory programs that are
largely directed at controlling land use change and
development practices to improve and protect water
quality. These programs are supported and driven by

Federal and State statutes and rules, and include:

* Impaired waters & TMDLs
* NPDES Stormwater Permitting
* Municipal Separate Storm Sewer Systems
(MS4)
e Construction sites
 Industrial Sites
* Nondegradation for all waters
* Shoreland management

Appendix IX - Short Descriptions of Recommendations

Agricultural Strategy 1: As much
as possible, transition renewable
fuel feedstocks to perennial crops

Agricultural Land Use
Recommendation 1A:
Research Investment

Invest in research to determine ecoregion and site-
specific suitability and management of perennial
species for use as feedstock for biofuels and other
products.

Minnesota agro-ecoregions (see Figure L9) differ
significantly in suitability for perennial species
that can serve as feedstocks for biofuels and other
products. Growing season length and temperature,
precipitation, and soil characteristics are important
determinants of species suitability. Research is
necessary to assist producers in selecting site-specific

perennial species for use as cellulosic feedstocks.

Agricultural Land Use
Recommendation 1B: Policy

Investigate, analyze and adopt policy that will
gradually transition biofuel feedstocks produced for
the Minnesota ethanol mandate to perennial crops.
The transition should be matched to availability
of processing technology and requirements for

infrastructure development.
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Agricultural Strategy 2: Reduce
streambank erosion through
reductions in peak flows

Agricultural Land Use
Recommendation 2A:
Research Investment

Invest in research to determine the quantitative
relationship among trends in precipitation, artificial
drainage systems, and stream hydrology.

Determination of the quantitative relationship
among trends in precipitation, artificial drainage
systems, land cover, and stream hydrology would
allow more precise targeting of mitigation strategies,
since the relationships are complex and strategies
will be site-specific.

Agricultural Land Use
Recommendation 2B. Policy

Set research-based goals for peak flow reductions
through hydrologic detention, wetland and riparian

zone restoration, and other measures.

Agricultural Land Use
Recommendation 2C:
Protection Investment

Invest in strategically targeted programs for
reduction of peak flows through increased water
detention in agricultural drainage systems, including
in-ditch

wetland construction and restoration,

storage, and conservation drainage.

Targeted drainage water detention will reduce peak
It will
also reduce sediment and nutrient contributions

flows and attendant streambank erosion.

from uplands through sediment deposition and

denitrification. Hydrologic ~detention measures

should complement programs and policies to reduce
flows through more perennial crops and buffers.
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Agricultural Land Use

Recommendation 2D: Policy

Investigate, analyze, and adopt science-based policy
that strengthens mitigation of peak flows from
artificial drainage systems.

Agricultural Strategy 3: Reduce
upland and gully erosion through

soil conservation practices

Agricultural Land Use
Recommendation 3A:
Protection Investment

Invest in education and incentive programs,
leveraging federal, state, and local resources when
possible, that target land owners in critical sediment

source areas.

Landscape areas differ in potential to deliver
sediment and nutrients to water, based on proximity,
slope, and other factors. Education and incentive
programs that target higher contributing areas will
achieve more mitigation per dollar invested than
non‘targeted programs (See Figure L5, Soil Erosion
by Water Potential).

Agricultural Land Use
Recommendation 3B: Policy

Investigate the feasibility of developing or amending
policy, such as water quality rules, to phase in
outcome-driven, practice-flexible soil and water
conservation plans for all farms with potential to
deliver sediment and nutrients to water bodies.
The phase-in priority could begin with farms in
watersheds with sediment and phosphorus-related
impairments.
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Agricultural Strategy 4: Enable
improved design and targeting
of conservation through
improved and timely data
collection and distribution

Agricultural Land Use
Recommendation 4: Data
Collection Investment

Invest in the following basic information to support

soil and water protection:

* Statewide high resolution digital elevation
data (LiDAR) and associated high resolution

watershed delineation

Statewide updated land cover data

* Maps of the artificial drainage network

*A long-term  program  monitoring the
effectiveness of Best Management Practices on
critical source areas

* An annual crop residue survey (following
planting) of sloping lands near streams

* A periodic detailed survey of benchmark

sampling sites to determine trends in soil

erosion, as was carried out previously by the

NRCS for the National Resources Inventory

* Periodic remote sensing by aircraft and/or

satellite for land cover and other attributes

Foresty Land Use Recommendation 1:
Protect large blocks of forested land

The objective of this recommendation is to identify,
prioritize, and promote protection of large blocks
of forested land, focused on areas that are adjacent
to large publicly held blocks and that are at risk of

parcelization, conversion, and fragmentation.

Appendix IX - Short Descriptions of Recommendations

Forestry Land Use Recommendation 2:
Assess tools for forest land protection

This recommendation is focused on identifying,
examining, and monitoring the impacts of diverse
tools in order to assess their effectiveness for forest
land protection.

Forestry Land Use Recommendation
3 Support and expand sustainable
practlces on worklng forested lands

The objective of this recommendation is to promote
and implement sustainable forest practices in
working forests in Minnesota. This strategy builds
on the accomplishments of the Minnesota Forest
Resources Council voluntary guidelines. Strategies
include education, financial incentives to landowners,
research and demonstration, and direct investment

in speciﬁc management strategies.

Transportation Team

Transportation Recommendationl:
Align t transportation planning
across state agencies and integrate
transportatlon project development
and review across state, regional,
metropolitan and county/local
transportation, land use and
conservation programs.

1. A. Institute interagency alignment of planning to
coordinate transportation with other state planning
cycles.

1.B. Integrate streamlined statewide environmental
transportation project review with other statewide
and cross-jurisdictional planning, design, budgeting
and review programs.
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Transportation Recommendation?2:
Reduce per capita vehicle miles of
travel (VMT), through compact
mixed-use development and multi- and
intermodal transportation systems.

The principal means by which VMT can currently
be reduced are through reducing growth in lane miles
and increasing inter- and multi-modal (including
non-motorized) transportation access and use. In the
context of an automobile and truck fleet that cannot
turn over (i.e. be replaced by more efficient vehicles
and new fuels) in less than a decade regardless of
other conditions, current efforts should concentrate
on supporting planning and design of compact,
mixed-use urban and suburban development and
corresponding inter- and multi-modal transportation
networks. Use existing and proposed MnDOT plans
and processes (e,g, interregional corridor plan, ATP,
ETAT) as foundations for support of compact urban
and suburban development.

Transportation Recommendation 3:
Develop and implement sustainable
transportation research, design,
planning, construction practices,
regulations, and competitive incentive
funding that minimize impacts

on natural resources, especially
habitat fragmentation and non-

point source water pollution

This

recommendation would have the objectives of

Description of Recommended Action:
minimization, adaptation and mitigation of habitat
fragmentation and non-point source pollution
from surface transportation (and related land uses)
through research and design linkages via EQB,
MPCA and other stakeholders with MnDOT and
through expanded existing regulation and funding
incentives for innovative project approaches and
increased environmental innovation on roadway
design standards.
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Energy and Mercury Team

Goal A: Promote alternative energy
production strategies that balance or
optimize production of food, feed,
fiber, energy and other products
with protection or improvement of
environmental quality, including:

* water quality and water
resource supply

o wildlife habitat

J greenhouse gas emissions

* soil quality and critical
landscapes
Energy Recommendation 1: Develop
coordinated laws, policies, and i
procedures for governmental entities
to assess renewable energy production
impacts on the environment

Develop laws, policies, and procedures for
governmental entities to assess and manage the
cumulative impacts on the environment of proposed

and  established

focusing on both individual and combined impacts.

energy production facilities,
Information from this effort should be used to
develop a biennial report to the legislature that
informs the direction of the statewide conservation

planning strategy.
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Energy Recommendation 2: Invest
in farm and forest preservation
efforts to prevent fragmentation
due to development guided by
productivity and environmental
vulnerabil it'y research

Farm and forest fragmentation is a serious threat
to wildlife habitat and ecosystem biodiversity.
Expansion of urban and agricultural areas often
produces fragmentation of forests, and urban
expansion reduces the land resource available for
producing food, feed, fiber, and fuel. Strategies and
policies are needed to protect farms and forests,
and prevent fragmentation. The 2008 legislature
provided a $53, 000 grant to the Minnesota Forest
Resources Council (MFRC) to match $150,000
in funding from the Blandin Foundation and Iron
Range Resources for a study of forest parcelization
and development, an assessment of available policy
responses, and policy recommendations to the 2010
legislature. The 2007 legislature provided a $40,000
grant to the UM Institute on the Environment that
built on earlier MFRC research to assess potential
impacts of parcelization and development on wildlife
habitat and biodiversity in northern Minnesota.
The LCCMR should consider recommendations
from these studies relative to potential changes in
policy or law, and relative to potentially funding
specific proposals to prevent forest and farmland
fragmentation due to development.

Energy Recommendation 3: Invest
in perennial biofuel and ener

crop research and demonstration
projects on a landscape scale

Invest in research and demonstration projects on a
landscape scale to evaluate management and harvest
techniques and yield potentials for various perennial
biofuel crops (including monocultures of perennial
grasses or woody biomass and polycultures) on
different soils and agroecoregions throughout the
state. These research and demonstration projects

Appendix IX - Short Descriptions of Recommendations

should accomplish the following goals:

* improve yields through genetic, fertility, or pest
management trials

develop BMPs for perennial crops that maximize

environmental and wildlife benefits (including

water and soil quality, fire and pest reduction,
wildlife habitat, and decreased flooding)

* determine which soils, landscapes, and
agroecoregions of the state are best suited to
various biofuel crops and are most resilient to
climate change

* study the economic costs, benefits, and barriers

and develop strategies for minimizing the

economic costs for growers pertaining to the
time lag between perennial crop establishment
and maturity, and maximizing the economic

benefits of biofuel production

evaluate biomass resource availability and
sustainable production rates by agroecoregion
and landscape characteristics under various

climate change scenarios

Energy Recommendation 4: Develop
policies and incentives to encourage
perennial crop production for biofuels
1n critical environmental areas

Invest in research and develop policies and financial
incentives to encourage perennial crop production
for biofuels on expiring CRP lands and other
environmentally sensitive or low-productivity lands.
These research efforts, policies, and incentives
should result in a balance between profitability
and productivity on one hand, and benefits to the
environment and wildlife habitat on the other hand.
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Energy Recommendation 5: Invest
in data collection to support
the assessment process

Invest in data collection to support the assessment
process described in Recommendation Energy 1.

Data collection is needed in the following areas:

* water quality

* water resource sustainability (surface and
groundwater)
wildlife habitat and biodiversity

invasive species

land use changes

soil compaction, cover, and residue levels

infrastructure and storage needs for alternative
fuel strategies
. greenhouse gas emissions

Energy Recommendation 6: Invest
in research to determine sustainable
removal rates of corn stover and

to establish incentives and Best
Management Practices (BMPs)

Invest in research to determine sustainable removal
rates of corn stover for animal feed and biofuel
production, and to establish incentives and BMPs
for mitigating the adverse impacts of corn stover
removal on soil carbon and erosion.

Energy Recommendation 7: Invest

in research to review thermal
flow maps for Minnesota

Invest in research to review current thermal flow
maps for Minnesota to assess their validity/accuracy,
and if necessary develop improved thermal flow
maps, with the goal of informing geothermal power
development in Minnesota
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Energy Recommendation 8: Invest

in applied research to reduce energy
and water consumption and green
house gas emissions in present and
future ethanol plants, and enact
policies to encourage implementation
of these conservation technologies

Minnesota should invest in applied research and
demonstration projects that reduce water consumption,
energy use, and carbon dioxide emissions at corn-based
ethanol plants.

Energy Recommendation 9:
Invest in research to determine
the life cycle impacts of renewable
energy production systems

Invest in research to determine the life-cycle impacts
of renewable energy production systems on the
rural economy, greenhouse gas emissions, water
sustainability, water quality, carbon sequestration,
gene flow risks, and wildlife populations at landscape
and regional scales while building on previous
studies. This research should be used to direct the
development of the renewable energy industry in
Minnesota, including the storage and infrastructure
needs associated with alternative fuels.

Energy Recommendation 10: Invest in
research and demonstration projects
to develop, and incentives to promote,
combined with wind power/biomass,
wind power/ natural gas, and biomass/
coal co-firing electricity projects

Integration of various energy production techniques
that can help optimize the energy production system
is an important opportunity for local communities,
medium-size commercial and industrial users,
and institutions in the state. As shown with the
energy modeling work at the UM Morris, campus,
a combined wind and biomass energy system allows

overall optimization of energy production and the
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potential of almost complete energy self-sufficiency
for the institution. The adoption of combined
systems allows energy storage, peak loading, and
stable energy generation issues to be addressed in
a holistic fashion. For rural applications where
biomass availability is high and wind conditions
are favorable, systems can be envisioned where a
wind turbine system is coupled with a biomass
gasification system to enhance the storage of off-
peak power through generation of hydrogen and
oxygen using water electrolysis. The produced gases
then can be utilized to help facilitate improved
gasifier operations. The stored oxygen can be used
to displace air in the gasifier combustion process,
and the hydrogen can be added to the producer gas
to enhance its chemical potential to produce a syngas
for natural gas replacement or additional power
generation. The enhanced syngas can also be utilized
to produce liquid fuels for use locally. Additionally,
wind power/natural gas and biomass/coal electrical
generation projects should be demonstrated that will
allow greenhouse gas reductions while stabilizing

electrical generation capacity in the state.

Energv Recommendation 11: Invest
in research and enact pohc1es to
protect existing native prairies from
genetic contamination by buffering
them with neighboring plantlnqs

of perennial energy crops

In developing Minnesota’s perennial biofuel industry
(see Recommendation Energy 1), varieties may be
selected for widespread planting that are not native
to Minnesota, or that have been genetically modified
from native plants. These biofuel plantings have
the potential to genetically contaminate the state’s
native prairie remnants if they are close to these
ecosystems. Research should be undertaken on the
potential for this contamination, and policies should
be developed to prevent it through mandated buffer
plantings.

Appendix IX - Short Descriptions of Recommendations

Energy Recommendation 12: Invest
in efforts to develop sufficient seed
or seedling stocks for ]arge‘scale
plantings of native prarie grasses
and other perennial crops

If perennial crops are to become a significant
component of biofuel production in Minnesota,
sufficient genetic stock for large-scale plantings will

be necessary.

Goal B: Promote a healthy economy,
including strategies that promote
local ownership of alternative
energy production and processing
infrastructure, where appropriate

Energy Recommendation 13:
Invest in research and Dohaes
regarding “green pavments

Invest in research and policies on implementation
strategies and optimal pricing schemes for green
payments. These payments may be applied to
perennial energy crop production on expiring CRP
land, in impaired watersheds, on environmentally
sensitive or low-productivity land, on DNR working
lands, and on annual cropland. Multiple tiered
payments for water quality, carbon, wildlife, fuel
production, and other benefits may be considered,
and special attention should be paid to helping
through the

perennial energy crop production.

producers transition period for
Knowledge
and insights gained from previous multifunctional
fuelshed experiments (at Waseca, Madelia, and UM

Morris, for example) should be applied.
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Energy Recommendation 14:
Investigate opportunities to provide
tax incentives for individual investors
in renewable energy (e.g. individuals
who wish to install solar panels)

The state should make it easy and cost effective for
individual homeowners or businesses to get their
electricity from solar, geothermal, or wind power
sources they install themselves. The specific financial
mechanism needed to accomplish this goal should
be developed in consultations between economists,
policymakers, and citizen stakeholders. Other states
(such as Massachusetts) have programs that might
serve as an example.

Energy Recommendation 15: Invest
in efforts to develop, and research
to support, community-based
energy platforms for producing
electricity, transportation fuels,
fertilizer, and other products that
are locally/cooperatively owned

Many renewable energy sources (e.g., wind, biomass,
and solar power) are located in the rural parts of
the state. The localized development of alternative
energy systems that can be placed at the source
or nearby the source of the biomass materials will
reduce the problems associated with logistical
movement of unconsolidated biomass and reduce the
transportation costs for biomass energy conversion.
At the same time, the production and use of energy
and energy products on a local basis will reduce
infrastructure costs associated with power and fuels
distribution. Both factors should allow localized
development of smaller scale alternative energy
systems that will benefit the local rural communities
and add valued products to their economies. The
state should encourage the development of these
localized alternative energy systems by adoption of
policies and incentives to facilitate their adoption.
In addition,
systems that can facilitate the implementation of

research and demonstration for
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this localized energy solution should be supported.
Part of this support will involve transferring
the lessons learned from successful community-
based energy platforms (e.g., at UM Morris, and
Madelia, Coleraine Minerals Laboratory) to other
communities interested in developing their own
renewable energy platforms. The integration of local
waste streams into energy production mechanisms is
a key part of this recommendation.

Energy Recommendation 16: Provide
incentives to transition a portion

of Minnesota’s vehicle fleet to
electrical power, while simultaneously
increasing renewable electricity '
production for transportation

‘Powering Minnesota’s current transportation fleet
solely with biofuels or fossil fuels is not feasible in
the long term. Fueling our vehicles predominantly
with ethanol would place enormous pressure on
the state’s land resources, and would take land out
of food production and conservation. Gasoline
-powered vehicles contribute substantially to global
climate change, and the rising price of gasoline
creates an economic burden for Minnesota residents
and businesses. Therefore, a state goal should be to
transition the vehicle fleet away from dependence
on both fossil fuels and biofuels. Powering vehicles
with electricity derived from renewable sources
makes sense from an ecological and sustainability
standpoint, but is not yet economically viable. Several
automakers have announced plans to sell electric
vehicles within the next two years. However, the up-
front cost for these vehicles will likely be more than
for a conventional gas-powered vehicle. Minnesota
should therefore provide appropriate incentives to
encourage state residents and businesses to purchase
electric vehicles, with the goal of creating a robust
electric vehicle sector in the state. The use of electric
vehicles for commuting to work and while shopping
locally in metropolitan environments where the
commuting distances are relatively short should
especially be encouraged.
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These vehicles will require more capacity in the
electricity sector, which should be provided with
renewable sources (wind, solar, and geothermal).
Some of this excess capacity may be mitigated by
encouraging electric vehicle owners to charge their

vehicles during off-peak hours (i.e., at night).

Goal C: Promote efforts to
improve energy conservation
and energy efliciency among
individuals, businesses,
communities, and institutions

Energy Recommendation 17: Promote
policies and incentives that encourage
carbon-neutral businesses, homes,
communities, and other institutions

with an emphasis on ]earning from

institutions already workmg toward

this goal (e.g. UM Morris)

Energy conservation and renewable fuel goals
should be advanced simultaneously in Minnesota.
Much more could be done to encourage businesses,
homes, communities, and other institutions in
Minnesota to dramatically reduce their carbon
footprint through energy conservation and low-
carbon fuel use. This recommendation fits well with
Recommendation Energy 14, Goal B—providing
incentives for individuals to take advantage of solar,
wind, and geothermal technologies would help them
to become carbon neutral. Most likely, achieving
carbon neutrality will require a portfolio of energy
technologies and lowered energy consumption
like that seen at UM, Morris (wind, biomass,
etc.). Policies and incentives should be targeted
to help individuals, businesses, communities, and
institutions develop renewable energy portfolios
appropriate for their situation.

Appendix IX - Short Descriptions of Recommendations

Energy Recommendation 18:
Implement policies and incentives
to lower energy use of housing stock
while momtorlng the performance

of improvements s and calllng on the

utility industry to join in the effort

The envisioned housing improvements should
consist of locally manufactured building material
resources, especially those that use industry
byproducts as their primary production feedstock.
It is further recommended that the state develop
specific policies and incentives to greatly improve
construction practices for new residential homes.
This can be accomplished by employing regional,
sustainable building materials, and promoting the
application of breakthrough systems approaches
to new housing construction in an effort to drive
down residential energy consumption. The UM has
developed new technologies that present alternative
means and methods for achieving vastly improved
energy code compliance; these technologies should
be further investigated to overcome implementation

barriers.

Energy Recommendation 19:
Promote policies and strategies
to lmplement smart meter and
smart grid technologies

Smart meter and smart grid technology is the next
generation of electrical distribution technology. It
provides for more local management and control of
the energy used in the region and on site.

* The use of both smart meter and grid technology
requires a series of advancements and changes in
the current distribution practices. On a national
level, there should be a uniform interconnection
standard that would allow for a more robust
mix of distributed and central-based power
generation.

* At a state level, guidelines should be for
purchase of backup and supplemental power so
that distributed CHP plants are not put at an
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economic disadvantage when negotiating with
investor-owned utilities.

* At a state level, investor-owned and electric
cooperatives should be encouraged to move to
smart grid technology and economic studies
should be carried out to determine the benefit
of incorporating distributed generation into the

state’s transmission grid.

Energy Recommendation 20: Develop
incentives to encourage the widespread
adoption of passive solar and shallow
geothermal heat pump systems in new
residential and commercial building
construction. Invest in research

to develop improved technology

for storing renewable energy.

It is recommended that policies be adopted to
encourage the widespread adoption of passive
solar and shallow geothermal heat pump systems
in new residential and commercial construction.
Furthermore, it is recommended that incentives
be developed to allow more widespread adoption
of these technologies in existing structures where
it is deemed to be a practical method for reducing
water and habitat heating and cooling requirements.
Utilities should be asked to incorporate specific
programs to encourage structure owners to adopt
these technologies in order to help meet the state’s
conservation goal as noted in existing Minnesota
statutes.

Energy Recommendation 21:
Develop standards and incentives
for energy capture from municipal
sanitary and solid waste, and

minimize landfill options for MSW

A state mandate should be established that
requires the capture of energy units from municipal
solid waste (MSW) or municipal sanitary waste
generated in the state, Appropriate statutory actions
should be taken to establish targets for MSW use
and minimization of landfill options for this waste
material.

Final Plan — Phase 11

Energy Recommendation 22: Invest

in public education focusing on

benefits and strategies for energy
conservation targeted toward individual
Minnesota residents and businesses

Description of the recommended action:
Individual action is critical in reducing state energy
demand, which will lower greenhouse gas emissions
and reduce pressure on the land resource to provide
alternative fuels. Specific examples of actions that
should be encouraged may be found in the MCCAG
recommendations. These include bicycle/pedestrian/
public transit commuting, slower highway driving
speeds, and purchasing energy-efficient appliances.
There is a need to educate the public about lifestyle
choices to reduce their energy consumption,
particularly related to homes and transportation.
Adpvertising and communications experts should be
brought into this effort to disseminate the carbon
reduction message in a creative way that reaches the

broadest segment of the population possible.

Goal D: Promote regulations,
policies, incentives, and strategies
to achieve significant reductions in
mercury deposition in Minnesota

Ener%y Recommendation 23:
Deve op mercury reduction
strategies for out-of-state sources

Minnesota state agencies should work closely with
the EPA to develop mercury reduction strategies
and assessment tools for the state, with the goal of
meeting federal Clean Air Act and Clean Water Act
standards. A mercury-reduction strategy should
be developed that includes reduction of in-state
demand for coal-powered electricity, and addresses
mercury deposited in Minnesota from out-of-state

sources.
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Energy Recommendation 24:
Continue state enforcement
programs to reduce mercury loads

The MPCA should be provided with adequate
resources to continue to enforce/support existing
mercury regulations and programs that lead to
reduced emissions of mercury in Minnesota through
market restrictions, pollution control techniques,
and disposal requirements.

Energy Recommendation 25: Develop
public education on actions that
individuals and communities can

take to reduce mercury loads

Minnesota should develop a strong public education
and outreach effort focusing on the health risks
associated with mercury pollution and on techniques
for reducing mercury loads (including energy
conservation and proper disposal of light bulbs) in
the environment.
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