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A new century is begin-
ning. It brings opportunity,
challenge, and a hope that
DNR can bring people to-
gether to sustainably manage
our valued natural resources.
This new century will bring
increasing demands on
natural resources. Public ex-

pectations will call for greater accountability in
reaching a broad range of social, economic, and
environmental goals. Our work will not be easy.

This challenging environment demands that
we more effectively measure the results of what
we do. We have chosen to do so through perfor-
mance measurement, the focus of this report.
Performance measurement means assessing how
well our activities (what we do) connect with en-
vironmental outcomes (for example, healthy lakes,
wildlife numbers, productive forests, and satisfac-
tion with recreation experiences). Understanding
these linkages will help us and our partners evalu-
ate our performance, document the return on the
public’s investment in natural resources, and
modify our management so we constantly improve
what we do.

Measuring performance—in particular, natural
resource outcomes—is not easy. Many resources
we manage have time horizons stretching into
decades. For example, newly planted forest stands
require decades to mature. What we do today may
not have measurable outcomes for years. Circum-
stances beyond our control, ranging from the
weather to the global economy, influence natural

resource outcomes and the success of our efforts.
So do the activities of the many other agencies,
interest groups, and citizens with whom we work
to accomplish our goals. But we firmly believe that
this extra effort in assessing outcomes will pay off
many times over in improving our ability to man-
age Minnesota’s natural resources.

I am pleased to present this outcome-based
progress report. It uses measurable indicators to
present a balanced picture of natural resource
conditions, DNR activities, and progress toward
achieving desired outcomes. Measurable indica-
tors provide the information needed to answer
diff icult  sustainabil ity questions,  address
trade-offs, and focus scarce resources on the high-
est priorities. As we develop improved strategies,
such as our Conservation Connections initiative,
we will continue to create and use credible indi-
cators to earn public confidence in our work. Our
goal is to increase public understanding and par-
ticipation in deciding the future of our forests,
waters, fields, and open spaces.

The governor’s Big Plan directs agencies
toward outcome-based management: “The state
must reaffirm its commitment to quality service
for its  cit izens,  with success measured by
actual outcomes rather than process, and to
cost-conscious state government.” This report ini-
tiates our effort to track performance measures by
focusing on outcomes as well as our activities, and
to use the information it provides to continuously
evaluate and improve DNR management. This is
wise management, more accountable to citizens
and to our mission.

Commissioner’s Message
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About this Report

Purpose and audience
This report describes DNR progress toward

achieving healthy natural resources. It also
describes public benefits that depend on those
resources remaining healthy. This report uses
approximately 120 measurable indicators to paint
a picture of natural resource conditions, DNR
management activities, and the results we hope
to accomplish through our management efforts.

This report is not a “report card” for all of
Minnesota’s natural resources. Nor does it describe
all of DNR’s work. Rather, it describes how DNR
activities influence natural resource conditions
and associated benefits. No one organization can
be solely accountable for the condition of
Minnesota’s environment. We emphasize the im-
portance of education and partnerships as key
DNR management strategies. Ultimately citizens,
local government, numerous agencies, and orga-
nizations together will shape the future of
Minnesota’s environment.

Better information provides a foundation for
better decisions, a healthier environment, and
sustainable natural resource use. DNR will dis-
tribute this report to legislators, stakeholders, and
DNR staff. The report will be available on the
DNR website. We hope this report will stimulate
discussion and lead to improved understanding
of the state of our natural resources, our long-
term goals, and progress toward attaining those
goals.

Measuring and
improving performance

 DNR’s mission is to work with citizens to
protect and manage the state’s natural resources,
to provide outdoor recreation opportunities, and
to provide for commercial uses of natural resources
in a way that creates a sustainable quality of life.

The DNR mission is supported by two broad
goals:
1) to maintain, enhance, or restore the health

of Minnesota ecosystems so that they can con-
tinue to serve environmental, social, and
economic purposes; and

2) to foster an ethic of natural resource stew-
ardship among all Minnesotans.

Performance management helps us achieve our
mission. Performance management means:
1) setting outcome-based goals and quantifiable

targets;
2) working in partnership with citizens and

other agencies to achieve these goals;
3) periodically checking progress using measur-

able indicators; and
4) evaluating and modifying our approaches to

better reach important outcomes.

The first step is to describe long-term goals
along with short-term targets. Targets are specific
and measurable milestones that help us gauge
progress toward long-term goals. In many cases,
DNR has not yet set targets. We will continue
work to develop realistic targets and to identify
data that measure attainment of goals and targets.

Indicators presented in this report keep us up
to date and help us check our progress. They al-
low us to better focus our efforts and constantly
improve what we do. The indicators:

• characterize natural resource status and
trends;

• identify key pressures that can degrade
resource quality;

• describe DNR activities aimed at improving
resources; and

• chart progress toward desired outcomes in
natural resources and public benefits.
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When viewed together, indicators paint a pic-
ture of critical natural resource trends and how
DNR and partners respond to environmental
challenges. Indicators help us improve our per-
formance management and our abil ity to
communicate progress to our stakeholders. Indi-
cators help build understanding of the complex
relationships between human activities and natu-
ral resource conditions. This understanding is a
foundation for a natural resources stewardship
ethic.

Report structure
The report has the five main resource themes

of Directions 2000, the DNR agencywide strate-
gic plan. Those chapters are: Water Resources,
Forest Resources, Agricultural Areas, Urban and
Developing Areas, and Recreation. Each presents
measurable indicators of progress toward strate-
gic goals identified in Directions 2000.

This report also includes a chapter on the
DNR organization and emphasizes key themes
related to effective management. One-page pro-
files of place-based partnership efforts are
distributed throughout the report. These partner-
ships are long-term commitments to find new
ways to improve the environment.

Report preparation
The indicators in this report were developed

through a multistep agencywide process. The En-
vironmental Indicators Initiative (EII), housed in
DNR’s Office of Management and Budget,
worked with DNR operations managers to com-
pile the final report. Funding for the EII was
approved by the Minnesota Legislature, M L 1999,
Chap. 231, Sec. 16, Subd.12(c) as recommended
by the Legislative Commission on Minnesota Re-
sources from the Minnesota Environmental Trust
Fund. The EII develops environmental indicators
for assessing status and trends of Minnesota’s eco-
systems and natural resources, and promotes the
use of indicators in setting resource priorities and
evaluating performance.

DNR will update this report periodically. We
will track existing indicators over time in order to
chart and report future progress. We will add new

indicators to fill information gaps. We will evalu-
ate and use indicators to foster discussion about
measuring progress.

For more information
This report provides an agencywide picture of

DNR activities and natural resources trends but
does not describe all DNR activities. For more
information about specific divisions or programs,
visit the DNR website at www.dnr.state.mn.us.
For additional information about using indicators
to measure DNR progress, or to comment on this
report, contact Laura Preus (EII ecologist, 651-
296-1548), Clarence Turner (EII coordinator,
651-297-3357), or Keith Wendt (manager,
OMB—Science Policy Section, 651-297-7879).
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Strategic outcomes for waters

• Healthy aquatic ecosystems
with high ecological health and
integrity

• Water resources that are
conserved and allocated
among competing uses in the
best interests of the public and
long-term sustainability

Introduction
Minnesota’s lakes, rivers, streams, wetlands, and ground water aquifers

are a defining component of the state’s varied ecosystems and a major resource
for tourism and economic development. DNR works to protect this aquatic
heritage while providing opportunities for recreation and economic benefit.

DNR’s greatest water management challenges are wise allocation of water
under increasing and varied demands, and protection of water resources from
damage. In the past we treated water management issues as isolated problems
and managed wetlands, surface water, and ground water as separate resources.
Today DNR views these as interdependent systems that can be degraded by
cumulative effects, leading to diminished water quality, loss of fish and wildlife,
and water use conflicts.

The Minnesota Legislature has passed laws protecting water resources,
and communities engage in many kinds of water stewardship. DNR works
with other state agencies and local governments to administer the state’s water
laws and help communities manage water resources. DNR emphasizes build-
ing partnerships and participating in statewide plans such as the Minnesota
state water plan and the Minnesota Pollution Control Agency’s (MPCA) ba-
sin planning process. Other state agencies play key roles in water management,
including the Minnesota Department of Health, the Minnesota Department
of Agriculture, and the Minnesota Board of Water and Soil Resources (BWSR).

Water  R e s o u rc e s
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W a t e r  R e s o u r c e s
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Lakes
Minnesota is known for its lakes. A 2000 DNR

survey found that Minnesota citizens view the
protection of lakes and rivers as one of DNR’s
most important activities. According to the Min-
nesota Interagency Lakes Coordinating
Committee, while the overall quality of Minne-
sota lakes is good, we face significant challenges.
Lakeshore development is degrading lake quality.
Accompanying loss of habitat can harm fish and
wildlife. Anglers are catching the same numbers
but in some instances smaller sizes of fish. Exotic
species in our lakes are difficult to contain and
usually cannot be eradicated. Despite stable trends
in boating, people are increasingly bothered by
perceptions of boat crowding, perhaps due to
increases in boat speed, boat size, and use of
personal watercraft. Water quality is variable, but
generally good. According to MPCA, of the lakes
included in their most recent assessments,
66 percent of lake acres are “fully swimmable.”
Nonpoint sources are a major source of pollution
for the state’s impaired lakes.

DNR works with landowners, local govern-
ments, and other agencies to address these
challenges. DNR activities include providing tech-

Sustainable watershed management
Citizens, local communities, and agencies

across the state continue to form and build
partnerships to sustain local watersheds. DNR
strives to complement existing work, develop
projects where necessary, and provide tech-
nical assistance to citizen-led projects.

In spring 1991, DNR launched a com-
prehensive watershed management initiative
to support citizen watershed partnerships to
resolve water quality and water quantity
concerns. Using knowledge gained from pre-
vious community efforts, we launched several
pilot projects around the state (e.g., the Tri-
County Leech Lake Watershed Project, page
19). DNR continues to build and support
citizen-focused watershed projects. Long-
term monitoring will assess how well these
projects are improving citizen participation
and resource quality. Examples of watershed
partnerships are highlighted in selected
stories throughout this report.

Lakeshore development. A survey of more than 500 walleye lakes in

north-central Minnesota shows increased lakeshore development.

Developed lakeshores have less aquatic vegetation than undeveloped

shores. Loss of vegetation may diminish water quality, habitat for native

plants and animals, and scenic value.

Perceptions of lake quality. About one in five Minnesota

lake users responding to a 1998 statewide survey

perceived the lake they used most to be in a state of

decline. About three in five thought it was remaining the

same, and about one in 10 thought the lake they used

most was improving.

nical assistance, education, and regulation related
to shorelands, aquatic plants, zoning, water allo-
cation, lake levels, access, fisheries, and wildlife.
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Shoreland alterations from riprap, retaining walls, and similar projects.

Since 1985 permit requests and DNR permits issued for shoreland projects

such as retaining walls have decreased, as these data from five Minnesota

counties indicate. While some of these engineering activities may be

occurring under more general permits, it appears that more lakeshore

owners are choosing to retain or restore vegetation along shorelines.

Progress toward protecting the natural
characteristics of lakes and lakeshores

The thin boundary along the lakeshore that
unites land with water and people with nature pro-
vides a complex management challenge. Lakeshore
owners want to build cabins, install docks, and clear
shoreline; at the same time, they want to maintain
scenery and habitat. It is difficult to balance such
divergent goals. For example, a recent DNR study
showed that developed shorelines have two-thirds
less aquatic vegetation than undeveloped
shorelines. As vegetation decreases, so
do populations of fish such as bluegill
and northern pike. Natural shoreline veg-
etation supports good water quality,
native plants and animals, and scenic
views.

There is no simple solution to these
conflicting pressures and goals. A 1998 Minne-
sota lakes survey suggests, however, that many lake
users support achieving balance through educa-
tion, management, regulation, enforcement, and
incentives. About two-thirds of the state’s
lakeshore is  privately owned, so private
landowners are key to protecting this resource.

DNR works with landowners and local com-
munities by issuing shoreland permits and
developing education programs and workshops.
DNR also engages in shoreland restoration efforts
on public lands, and protects shorelands through
Aquatic Management Areas.

Shoreland permitting
Permits are required for many shoreland

alterations, such as installing retaining walls and
riprap or removing aquatic vegetation to create

swimming areas and beaches. The per-
mitting process controls removal of
aquatic plants and educates citizens about
the importance of aquatic vegetation.
DNR also enforces shoreland regulations
through aerial surveys of lakes, rivers, and
wetlands. Although about 10,000 prop-
erty owners obtain alteration permits

each year, many landowners are increasingly
choosing to restore or retain shoreline vegetation
and aquatic plants for the benefit of healthy lakes
and scenery. Permits are required to restore or
plant aquatic vegetation to ensure that harmful
exotic species are not introduced. DNR helps land-
owners understand this permit system through
education materials and the DNR website.
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DNR activities:

• Shoreline
permitting

• Lakescaping
workshops

• Native
vegetation
restorations

Desired
outcomes:

• Lakeshore-
owner
stewardship

• Native plant
coverage and
habitat

• Enhanced fish
and wildlife (e.g.,
loons)

Natural shoreline
vegetation
supports good
water quality,
native plants and
animals, and
scenic views.
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Education and technical assistance
DNR uses education and technical assistance

to promote natural shoreline management. DNR
helps people understand and nurture the relation-
ship between aquatic and near-shore vegetation
and healthy lakes, fish, and wildlife. For example,
we recently partnered with local communities to
hold 14 “Lakescaping for Wildlife and Water
Quality” workshops, reaching 470 participants
across the state. A multiorganizational team pro-
vided education and technical assistance, while
citizens presented demonstrations of lakescaping
in 13 communities. More than 200 property own-
ers expressed interest in using their property as a
demonstration site.

Other restoration efforts complement these
education programs. The Aquatic Plant Restora-
tion Program coordinates with partners to conduct
research, provide support for restoration (e.g.,
work with horticulturists who supply native
plants), and develop education material such as
plant and restoration guides. On public lands
DNR has completed about 50 shoreland restora-
tion projects.

Immediate benefits of education efforts in-
clude reduction in shoreline vegetation removal
and other shoreline alterations. Long-term ben-
efits of education and restorations include the
presence of natural shoreline vegetation, healthy
habitat, and protected fish and wildlife populations.

Wildlife
The common loon is one example of the many

native plants and animals that require healthy
shoreline habitat and good water quality. Minne-
sota is the summer home of roughly 12,000 adult
loons. DNR works with hundreds of volunteers
to monitor loon populations on about 600 lakes
in central and northern Minnesota. This moni-
toring will help detect problems that may arise
from loss of shoreline habitat or reductions in lake
water quality.

Lakescaping to protect shorelines. Volunteers on North

Long Lake replace a lawn-covered lakeshore with native

vegetation. Native plants create scenic views, help reduce

erosion, improve water quality, and attract wildlife.

Loon monitoring. Hundreds of volunteers across the

state work with DNR to gather information on Minnesota’s

state bird. Loon populations appear healthy and stable in

all six 100-lake census areas. The Aitkin/Crow Wing area

lakes are on predominantly private lands in a region of

rapid population growth.

Adult loons per 100 acres of lake
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Loon juveniles per two adults
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Rivers and Streams
Rivers and streams, linking Minnesota’s lakes

and wetlands, flow in three major directions—to
Hudson Bay, the Atlantic Ocean, and the Gulf of
Mexico.

A long history of alteration has transformed
these waterways’ natural character across the state.
Channelization and dam construction have
changed stream flow. Removal of riparian vegeta-
tion has caused erosion. Human activities on land
have contributed pollution. And harmful exotic
species have spread through waterways. These
changes threaten the health of rivers and streams
and reduce their ability to provide benefits such
as fish and wildlife habitat, flood damage protec-
tion, and sustainable water supplies.

Citizens and local and state governments are
working together to maintain or restore healthy
rivers through sound watershed management.
DNR works in partnerships, provides technical
assistance, implements regulations, and engages
in activities such as stream channel restorations
to restore vital river and stream characteristics.

Wild and Scenic Rivers
Minnesota’s Wild and Scenic Rivers Act

protects rivers with outstanding natural, sce-
nic, geographic, historic, cultural, and
recreational values. Six rivers have designated
segments: the Cannon, Kettle, Minnesota,
Mississippi, North Fork Crow, and Rum. The
St. Croix is federally designated.

Each river’s management plan establishes
rules and goals to protect the river. DNR
works with partners to carry out and update
these plans. In 2000 we completed a coop-
erative plan for the lower St. Croix River. We
are currently developing a management plan
for the Mississippi River based on input from
citizens and local governments.

Yet these approaches can do only so much.
The Wild and Scenic Rivers Act focuses on
regulating land use, but does not address
broader stewardship issues.  DNR and
partners need to evaluate unmet needs for
sustaining healthy rivers and consider a wider
range of tools and management approaches.

Mussels are indicators of river health. Despite some

water quality improvements in recent decades, surveys

in southern Minnesota reveal that mussels are still on the

decline. For example, divers recently found only seven

mussel species at a Mississippi mussel bed that once

contained as many as 30 different species. Navigation

projects, invasive species (zebra mussels), and

commercial harvest have all contributed to the decline.

Adopt-A-River Program volunteers help clean up our rivers. These citizen-

led efforts help protect and beautify the state’s waters—ultimately enhancing

wildlife habitat and recreation such as boating and fishing. About 1,976

volunteers participated in this program during 1999, contributing about 5,700

hours of cleanup time.
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DNR activities:

• Stream channel
restorations

• Dam removals

Desired
outcomes:

• Improved natural
characteristics

• Enhanced fish
and wildlife

• Restored flows

• Aesthetic and
recreation
benefits
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Fish habitat. Fish
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are highest in

meandering portions of

the Whitewater River.

Progress toward enhancing the natural
characteristics of rivers and streams

Stream channel restoration
In past years, streams have been straightened

to improve drainage. Such channelization can
increase floods, destabilize stream beds, make
banks prone to erosion, and diminish
aquatic habitat. Today local communities
and DNR are partnering to restore stream
channels to establish healthy stream
characteristics such as stable banks and
flows, erosion-controll ing riparian
vegetation, high water quality, and natural
meandering shapes. DNR is also researching
stream habitat suitability for native plants and
animals, and using this information to help guide
river management and restoration decisions.

The Whitewater River in southeastern
Minnesota was straightened decades ago to en-
hance wetland drainage. Over time, erosion and
sedimentation greatly reduced the ecological
health of the river. In 1998 DNR restored part of
the river to its original bed and constructed an
additional meandering channel. Stream bank veg-

etation has improved, and anticipated
long-term benefits include improved wa-
ter quality, moderation of flood peaks,
reduced erosion, and improved fish and
wildlife habitat. Since damage occurred
over generations, the full benefits of res-
toration will require years. Long-term

monitoring will be needed to track progress.
Refer to the Urban and Developing Areas

Chapter (page 50) for a description of trout stream
restorations.

Twenty-nine
percent of
Minnesota
streams
have been
channelized
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Dam removals
Many of Minnesota’s 2,500 dams are aging,

unsafe, unsound, or no longer performing needed
services. Some have accumulated so much sedi-
ment that they no longer retain water as intended.
While structurally sound dams have important
functions and in some cases play a role in restrict-
ing expansion of harmful exotic species, in other
cases dams can have long-term detrimental effects.
Dams often block fish migration and reduce re-
production by barring access to breeding habitat.
They can also restrict expansion of native mussel
populations with distinct habitat needs.
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Dam conversions along the Red River of

the North. Communities have been working

with DNR to convert dams to rapids. Well-

designed dam conversions and partnerships

along the length of the river could make the

Red River passable to fish from Hudson Bay

to Fergus Falls within a decade.

Minnesota
has more than
2,500 dams. Many
are becoming old,
or unsafe, or are
no longer
performing
needed services.

W a t e r  R e s o u r c e s

DNR works with communities to assess costs
and benefits of removing dams. Dam removal
enhances fish migration and reproduction, and
provides aesthetic and recreational benefits such
as rapids, canoe routes, and improved fishing.

Communities with DNR assistance have
removed a dam on the Pomme de Terre River
in Appleton, created natural fish passages at
Breckenridge, and modified the Midtown Dam
on the Red River in Fargo–Moorhead. The success
of these projects has resulted in the completed or
planned conversion of at least 10 other dams
around the state to natural channel designs.
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DNR activity:

Technical and
grant assistance
to communities

Desired
outcome:

Prevention and
reduction of
damages from
flooding

Progress toward protection against
flooding and related damages

Flooding is a natural part of river systems, but
flood extremes can harm people and property.
While the ultimate causes of flooding—climate
and precipitation—are beyond our control, we
can reduce flood damage by protecting healthy
watersheds and striving to limit damage when
flooding does occur.

DNR monitors 38 gauges around the state to
provide data for flood forecasting. DNR promotes
sound land use in flood plains to reduce flood
damage. We help local governments plan, carry
out, and pay for flood damage reduction measures.

During the 1990s DNR provided $1.3 mil-
lion to communities in the Root and Cedar river
watersheds to build flood control structures,
define flood hazard areas, and purchase and
remove flood-prone buildings. In Austin alone,
costs savings during the 2000 floods due to removal

of flood-prone buildings approached the sum of
grant money that was used to acquire the struc-
tures.

DNR assistance supports local and regional
efforts to address flooding and manage for healthy
river systems. For example, community efforts to
remove houses in a flood-prone area in East Grand
Forks led to recognition of a broader opportu-
nity to develop the East Grand Forks Greenway.
DNR provided technical assistance for this com-
munity-based project, which over the long term
should help limit future flooding, provide recre-
ation, and restore natural areas. DNR also has
supported broader regional efforts, such as the
recently concluded Red River mediation agree-
ment.

Refer to related sections on watersheds and
wetlands for broader descriptions of efforts to pro-
tect healthy watersheds and thus minimize the
potential for flooding.

W a t e r  R e s o u r c e s

Oslo, Minnesota. The devastating Red River flood of 1997 spurred efforts for greater

coordination of flood protection throughout the Red River valley.
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Wetlands
Wetlands reduce flooding, enhance water qual-

ity, control erosion, provide habitat, and offer
open space, beauty, and recreation opportunities.

Loss of wetlands to agriculture and urban de-
velopment led to the 1991 State Wetlands
Conservation Act (WCA) and a “no net loss”
policy for wetlands. The WCA directs us to first
avoid disturbing wetlands; second, to minimize
impact on wetlands; and third, to replace lost
wetland acres, functions, and values. Develop-
ment that harms a protected wetland must
compensate for the damage, usually by restor-
ing or creating a wetland. Ten years later, the
challenge remains—to protect remaining wetlands
and the overall quality of this unique resource.

Local governments, the Minnesota Board of
Water and Soil Resources (BWSR), and other state
and federal agencies share responsibility for man-
aging Minnesota wetlands. DNR develops and

enforces regulations, builds partnerships for plan-
ning and managing wetlands, and restores and
improves wetlands.

Progress toward no net loss of wetland
acreage

DNR regulates use of a small percentage of
Minnesota’s wetlands. Our jurisdiction includes
about 275,000 acres of wetlands larger than 2.5
acres in incorporated areas and 10 acres in unin-
corporated areas. In recent years DNR has helped
local governments reduce wetland impacts by re-
viewing more than 400 wetland replacement plans
per year. Specially trained wetlands enforcement
officers enforce wetland regulations and educate
communities on the law. Collaborative planning
and education also contribute to wetland protec-
tion. Since WCA rules were passed in 1993,
thousands of acres of wetlands have been saved
or restored.

DNR activities:

• Wetland
permitting

• Wetland law
enforcement

Desired
outcome:

No net loss of
Minnesota
wetlands

Remaining wetlands in Minnesota. Wetlands are distributed unevenly

across the state. The southern and western regions have less than 50 percent

of presettlement wetlands remaining. The northern region, with its extensive

peatlands, has retained more than 80 percent of presettlement wetlands.

W a t e r  R e s o u r c e s
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DNR records acres lost and replaced on DNR-
regulated wetlands. Since 1992, 1.6 acres of
wetlands were created or restored for
every acre of DNR-regulated wet-
lands lost.

Has the overall goal of no net
loss been met statewide? We may not
know for some time. A single set of
wetland acreage numbers is not
available. A U.S. General Accounting Office re-
port (RCED-98-150;07/01/98) explains that no
reliable method currently exists to provide cred-
ible wetland loss data. The fact that state and
federal governments allow certain types of wetland
losses through legislatively created exemptions also
may compromise the goal of no net loss.

Progress toward enhancing wetland quality

Engaging in partnerships
Through a cooperative effort, DNR, with citi-

zens, local governments, and other state agencies

No net loss of wetlands. Activities on DNR-regulated wetlands have

increased overall wetland acreage. Since 1992, public road projects and

improvements such as lake accesses have caused the most loss of DNR-

regulated wetlands. Wetland creation and restoration projects have resulted

in overall gains each year.

developed the Minnesota Wetlands Conservation
Plan in 1998 to: 1) recognize regional differences

in wetland management, 2) simplify the
permitting system, 3) gather informa-
tion, and 4) create a common set of
strategies for conserving wetlands. The
planning process identified ways to
make wetland programs more effective
and efficient, and included a memo-

randum of agreement for implementing the plan.
Since then DNR has worked with local gov-

ernments and others to promote regional and
local wetland protection. For example, in 2000
DNR published a guidebook for managing wet-
lands in the Anoka Sand Plain. DNR recognizes
that wetland management is highly specific to
region and landscape conditions, and is working
with local communities. DNR also partners on
programs associated with the North American
Wetland Conservation Act. This has provided
funding and assistance for 23 wetland projects
across the state.

DNR activities:

• Partnerships
and
coordination

• Wetland
restorations

• Habitat
management

Desired
outcomes:

• Sound land use
decisions

• Sustainable
wetlands

• Protected
wetland benefits
(e.g., duck
populations)

Wetland management
is not “one size fits
all;” there are large
differences in
wetland distribution
across Minnesota.
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Enhancing wetland habitat for wildlife
DNR works in partnership to manage wet-

lands and associated uplands for a variety of
wetland-dependent wildlife, with a strong empha-
sis on waterfowl. Restorations of previously
drained wetlands on DNR-owned lands enhance
their value for wetland-dependent wildlife. DNR
partners with conservation and other groups and
agencies to acquire and manage wetlands and
nearby uplands for wildlife. In addition to wet-
land restoration, we manage water levels on many
wetlands to simulate natural water regimes and
stimulate the growth of emergent and submergent
aquatic plants to improve water clarity and food
availability for wildlife. Other management prac-
tices include restoration of native plant cover in
adjacent watersheds, and installation of exotic fish
control barriers and waterfowl nesting structures.
(See Heron Lake Watershed, page 47.)

Since 1995 DNR, working with partners, has
restored 151 wetlands, averaging about 30 each
year. We have managed water levels on 1,972 wet-
lands, averaging about 325 each year. And since
1986, an estimated 55,900 acres have been pro-
tected through acquisition by DNR.

DNR maintains a research program to further
the understanding of the habitat and management
needs of wetland-dependent species. Recent re-
search has focused on the effects of commercial
use of prairie wetlands for minnow production;
evaluating the effects of various management tech-
niques on breeding duck populations; and
ongoing surveys, assessments, and monitoring of
duck and goose populations that breed in or
migrate through Minnesota. (See page 44 for a
discussion of wetlands in agricultural areas).

Harmful Exotic Species
Harmful exotic species spell trouble for

Minnesota’s waterways. They displace native spe-
cies and harm wildlife. They interfere with
swimming, boating, and fishing.

Minnesota’s waters harbor 10 prohibited
exotic species: curly-leaf pondweed, Eurasian
watermilfoil, flowering rush, grass carp, purple
loosestrife, round goby, ruffe, sea lamprey, white
perch, and zebra mussel. Ten of the state’s 81
watersheds were free of prohibited exotic species
as of 2000, but all are at risk. At least 14 prohib-
ited exotic species present in other states and
provinces have not yet been reported in Minne-
sota waters.

Because exotic species are practical ly
impossible to eliminate, DNR strives to 1) pre-
vent introductions of new species to the state,
2) prevent spread, and 3) reduce ecological, social,
and economic impacts.

Minnesota breeding duck populations.  Breeding ducks rely on wetland habitat.

(See page 69 for a discussion of waterfowl hunting.)

W a t e r  R e s o u r c e s
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Eurasian watermilfoil. Eurasian watermilfoil has the potential to spread

far and wide because every newly infested lake becomes a source of

contamination. Because exotic species are almost impossible to eradicate

once they are established, DNR emphasizes curtailing spread.

Progress toward limiting the
spread of harmful exotic
species

DNR studies and monitors
harmful exotic species, cooperates on
management plans, develops rules
and enforces regulations to limit
spread, controls some populations,
and coordinates with others such as
Minnesota Sea Grant to educate the
public on preventing spread of exot-
ics. A 2000 statewide DNR survey
showed that 96 percent of Minneso-
tans view the DNR effort to prevent
the spread of harmful exotic species
such as Eurasian watermilfoil as “im-
portant” or “very important.”

Eurasian watermilfoil
Eurasian watermilfoil spreads

among lakes primarily via plant frag-
ments on boats and trailers. It has
been a problem for Minnesota since
discovered in Lake Minnetonka in
1987.

DNR began a public awareness
program in 1989 and inspections of
boats on highways in 1991 and at
public accesses in 1992. DNR edu-
cates people about exotics when
installing signs at public accesses,
inspecting boats, participating in
community events, and helping sup-
port TV and radio ads. Access site
surveys primarily at infested waters
show that boaters familiar with ex-
otic species laws increased from 79
percent in 1995 to 96 percent in
1999.

By the end of 2000, Eurasian
watermilfoil infested 121 water bodies
in Minnesota. While the cumulative
number of infested lakes is increas-
ing, the rate of spread between
unconnected waters appears to have
slowed. This suggests that education
and enforcement may be limiting the
spread of Eurasian watermilfoil.

DNR boat inspections. Eurasian watermilfoil spreads primarily via plant

fragments on boats and trailers. DNR inspects watercraft at public access

sites and along highways to educate boaters and enforce exotic species

laws. Public awareness campaigns complement these efforts.

DNR activity:

Boater education
and enforcement

Desired
outcomes:

• Public
awareness

• Fewer harmful
exotic species
transferred by
boaters

• Fewer new
introductions of
harmful exotic
species

Eurasian
watermilfoil
occurs in 121
waters
throughout
Minnesota.
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Water Supplies
Minnesotans depend on the state’s water for

basic needs: domestic consumption, agriculture,
and industry, including cooling water for power
generation. Minnesota has abundant but not
limitless water. Water concerns include adequacy
of supply, well interference (when withdrawal
from one well reduces water levels in another),
water quality (especially nitrate pollution), and
interactions of ground and surface waters.

Water supplies are adequate at present but
may not be during periods of drought or in the
future if use trends continue. From 1989 to 1998,

Minnesota’s population increased by 10 percent
while water use increased by 17 percent. Deple-
tion of aquifers would cause water use conflicts
and damage to sensitive environmental areas—
wetlands, lakes, rivers, and unique resources such
as trout streams and fens.

DNR works with local governments and other
state and federal agencies to protect water quantity
and quality. DNR water management is guided
by an overall goal of conserving and allocating
water supply among competing uses in the best
interests of the public and long-term sustainability
of the water resource.

Water use in Minnesota. Water use has increased over time, despite variation between

wet and drought years. Power generation, which is not shown in graph, accounts for

60 percent of overall water use. It is primarily nonconsumptive, meaning that water is

returned to its source.
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Progress toward protection of water
supplies while meeting water use needs

DNR focuses water supply management in
three main areas: 1) water supply monitoring and
assessment, 2) partnerships in research and tech-
nical assistance, and 3) water supply permitting
and conservation.

Water supply monitoring and assessment
DNR monitors 700 observation wells and

hundreds of river flows with stream gauges. While
water levels vary widely with climatic variations,
long-term monitoring helps measure overall
trends. By comparing water allocation permits and
water levels, DNR can anticipate shortfalls and
work with partners to find adequate water sup-
plies.

Research and technical assistance
DNR has a long-term partnership with the

Minnesota Geologic Survey to collect geologic and
hydrologic data and to develop hydrogeologic
maps. DNR provides communities and counties

Ground water monitoring. This DNR observation well in

Savage, Scott County, shows declining depth to water in

the Mt. Simon aquifer. Where such declines occur, DNR

works with local communities to address water supply

sustainability.

Information for local communities.

DNR and the Minnesota Geological

Survey help communities manage

water resources for long-term

sustainability by working together to

provide county and regional

hydrogeologic information. GIS

layers and maps for some areas are

available via the DNR website.

DNR activities:

• Water supply
monitoring and
assessment

• Partnerships in
research and
technical
assistance

• Water supply
permitting and
conservation

Desired
outcomes:

 • Improved water
conservation
practices

• Sustainable
water supplies

• Satisfaction
with
management of
water use
conflicts

with information on water features and sensitiv-
ity of ground water to pollution to help them
assess human impacts on water resources. For ex-
ample, DNR uses dyes to trace ground water flow
and identify aquifers sensitive to pollution in the
karst regions of southeastern Minnesota. Educa-
tion about these relationships helps prevent
damage to sensitive water supplies.
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Water supply permitting and conservation
DNR has primary responsibility for issuing

water appropriation permits. The goal is to use
regulation in ways that meet user needs while
protecting supply. DNR manages (conserves)
ground water use during periods of water short-
fall by discontinuing permits for low-priority uses
as determined by statutes. DNR also cooperates
in local planning, exploration for new water
supplies, management of old wells, and promo-
tion of water conservation.

DNR fosters shared responsibility for water
conservation in coordination with regulation.
Water use for air conditioning is a good example
of this coordinated approach. Air conditioning

Reductions in water use for “once-through cooling” (OTC) systems. Building owners

are converting wasteful air conditioning systems to more efficient cooling systems. These

water conservation practices are especially important in urban and developing areas. DNR

fosters shared responsibility for water conservation in coordination with regulation.

systems in large buildings once discharged water
after a single use. This “once-through cooling”
(OTC) is a wasteful process. Following the 1988
drought, the Minnesota Legislature created incen-
tives to encourage owners of OTC systems to
convert to water conservation systems by 2010.
DNR has promoted water conservation through
its permitting practices associated with this law.
As a result, OTC water use decreased from 11
billion gallons per year in 1989 to 5 billion gal-
lons in 1999. By 2010, OTC use will decline to
1 billion gallons per year. Water conservation
practices such as this help conserve water supplies
for the future.
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Outlook
Citizens, community groups, local units of

government, state and federal agencies, and DNR
have all contributed to protecting Minnesota’s
water resources. Communities facing complex
water management decisions have benefited from
DNR’s technical and financial assistance and work
to simplify water permits.  We have supported
sound water management by participating in lo-
cally led watershed partnerships. These steps have
helped protect the state’s ground water and helped
maintain or enhance the natural characteristics of
rivers, wetlands, and lakes.

Yet Minnesota’s water resources are threatened
by increasing demands, competing uses, shoreland
development and alteration, and nonpoint-source
pollution. Among the ongoing challenges:

• Many small, individually minor land use
changes, when taken as a whole, may signifi-
cantly degrade water resources.  These
“cumulative impacts” are difficult to address.
For example, one lakeshore owner removing
shoreline vegetation may not be significant.
But if all lakeshore property owners do the
same, shoreland habitat disappears, fish and
wildlife diminish, and overall lake quality
declines. Solutions require collective action
through partnerships.

• Joint action with other agencies and partners
will be needed to reinforce conservation
efforts and develop new restoration options
to protect the ecologic and economic future
of large rivers such as the Mississippi and Min-
nesota.

• Sustainable management of wetlands is a con-
tinuing challenge. We have incomplete data
on the loss of smaller, temporary wetlands that
are not within the protected wetland category.
Loss and deterioration of these wetlands poses
concern for wildlife habitat and water quality.

• Water resources are dynamic; ground water,
lakes, wetlands, rivers and streams respond to
both short- and long-term cycles in climate
and use. Ensuring the sustainability of water
supplies and healthy aquatic habitats requires
thorough understanding of the effects of the
hydrologic cycle on water resources.

Addressing these challenges will require coor-
dinated efforts from citizens, communities, other
agencies, and DNR. DNR will continue its work
with other agencies to implement the 2000 Min-
nesota State Water Plan and collectively set targets
for statewide indicators of aquatic ecosystem
health and water quality and supply.

DNR will continue researching, monitoring,
and adapting water management programs. DNR
will collect and analyze habitat, hydrologic, and
watershed-level data. These expensive efforts are
the basis for DNR technical assistance to com-
munities. DNR needs to refine education and
regulation to better reduce cumulative impacts to
water resources. Indicators of water supplies, riv-
ers, wetlands, and lakes will help track the
effectiveness of these programs in maintaining
high-quality water resources.
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A decade ago, responsibility for managing the ecosys-
tem health of the Leech Lake watershed was uncertain.
This magnificent watershed—home to 273 lakes, six
streams, and some of the best muskie waters in the
nation—flowed under the jurisdiction of three counties,
the U.S. Forest Service, an American Indian reservation,
three soil and water conservation districts, several state
agencies, and numerous municipalities and townships. No
single group had total authority, and there was no com-
prehensive plan for guiding development in ways that
protected the very resources that attracted people to the
area.

Uniting the waters for conservation
Recognizing the importance of managing the water-

shed under a common umbrella, DNR proposed in 1992
that agencies, citizens, businesses, conservation groups, and
others work together to create a positive future for the
water-linked resources. The result—the Tri-County Leech
Lake Watershed Project—has transformed a patchwork of
regulatory activity into a unified source of vision and

action. It has assessed water quality, stormwater runoff,
and recreational facilities. It helped create a school forest
that won a “Forest of the Millennium” award in 2000. It
produced water workshops and festivals. It encouraged
private owners of riparian lands to develop Forest Stew-
ardship Plans for more than 5,000 acres.

A primary focus has been ensuring that wastewater
treatment facilities can protect the watershed in the face
of growth. The project evaluated existing wastewater
management and funded numerous improvements. In
1997, after a concerted effort, it won a $1.2 million grant
to construct a much-needed facility in the community of
Federal Dam.

In 1996 the project established the Leech Lake Area
Watershed Foundation, which helps landowners set aside
natural areas through donation or sale of land or develop-
ment rights. In 1999 the foundation implemented the
state’s first shoreland conservation easement at Little Boy
Lake near Longville. To date, the foundation has helped
protect more than 37,000 feet of watershed shoreline.

Tri-County Leech Lake Watershed Project
Jurisdictions join to protect a recreational paradise

Protecting a watershed.  Leech Lake River enters Leech Lake at Federal Dam, the site of a

wastewater treatment facility and natural shoreline project.

M
N

D
N

R



20

Minnesota County
Biological Survey

Minnesota

DEPARTMENT OF
NATURAL RESOURCES

November 2000

A: Red River Prairie
B: Aspen Parklands
C: Agassiz Lowlands
D: Littlefork-Vermilion Uplands
E: Border Lakes
F: Chippewa Plains
 G: St. Louis Moraines
H: Nashwauk Uplands
I: Pine Moraines & Outwash Plains
J: Tamarack Lowlands
K: Laurentian Highlands
L: North Shore Highlands
M: Hardwood Hills
N: Mille Lacs Uplands
 O: Glacial Lake Superior Plain
P: Anoka Sand Plain
Q: Minnesota River Prairie
R: Big Woods
S: St. Croix Moraines & Outwash Plains
T: Inner Coteau
U: Coteau Moraines
V: Oak Savanna
W: Rochester Plateau
X: Blufflands
Y:  St. Paul-Baldwin Plains and Moraines
Z: Toimi Uplands

CCC

HHH

LLL

JJJ
III

FFF

MMM NNN

PPP

RRRQQQ

WWW XXX

GGG

BBB

AAA

WRIGHT

PENNINGTON

RED LAKE

NORMAN

CLAY

LESUEUR

CARVER
HENNEPIN

MILLE
LACS

PINE

CASS

ANOKA

SHERBURNE

KANABEC

WILKIN

LAC
QUI PARLE

SCOTT

W
A

S
H

IN
G

T
O

N

SWIFT

CHIPPEWA

RENVILLE

SIBLEY

NICOLLET
REDWOOD

BROWN

BLUE
EARTH

KANDIYOHI

POPESTEVENS

OTTERTAIL

LAKE

COOK
DDD EEE

KKK

UUU

TTT VVV

YELLOW MEDICINE

TRAVERSE

BIG
STONE

GRANT DOUGLAS

CROW WING

MORRISON

BENTON

CARLTON

AITKIN

BECKER

TODD

POLK

ITASCA

ST. LOUIS

RAMSEY

STEARNS

MARSHALL

WABASHA

WINONA

OLMSTED

HOUSTONFILLMORE

GOODHUE

DAKOTA

RICE

MCLEOD

MEEKER

YYY

SSS

ZZZ

ISANTI

OOO

ROSEAUKITTSON

MAHNOMEN

CHISAGO

Proposed Survey Initiation 2001

Survey in Progress

Survey Completed 1987-2000

Minnesota County Biological Survey progress.

Inventories have been completed in 49 counties

and are underway in 13 others. Rare features

maps for 23 counties are available to the public.

Fifty years from now, will Minnesota communities still
harbor treasures of native habitat? …places where children
and adults can see blankets of trillium blooming under a
basswood canopy... watch trout darting in a cool, clear
stream... or hear the fluting of a Western Meadowlark float-
ing over prairie grasses?

To assure that they will, DNR is helping communities
identify and protect the rich natural heritage that remains.

Initiated in 1987, the Minnesota County Biological
Survey (MCBS) conducts a systematic county-by-county
inventory of the state’s natural features. Using air photos,
satellite imagery, and intensive ground surveys, MCBS staff
identify significant natural areas and collect and interpret

Protecting Minnesota’s Natural Heritage

data on the distribution and ecology of rare plants, rare
animals, and native plant communities.

MCBS data are stored in the DNR’s Natural Heritage
Information System (NHIS)—the state’s most comprehen-
sive source of information on the location of rare species,
native plant communities, important animal concentrations
(such as nesting colonies or display grounds), and unusual
geologic features (such as glacial formations).

NHIS data are used to document areas most deserving
of protection by DNR programs such as the Native Prairie
Bank, Reinvest in Minnesota, and Scientific and Natural
Areas programs. DNR and other land managers also use
these data to inform management plans to enhance habi-

Information and assistance for communities



21

0

5,000

10,000

15,000

20,000

25,000

30,000

1980 1983 1986 1989 1992 1995 1998

D
at

ab
as

e 
en

tr
ie

s

Collection and input of historical data

New data

Accelerated data collection:
County Biological Survey

Rare Features Database. Shaded areas mark milestones in the collection of

nearly 30,000 location-based entries of approximately 500 rare animal and plant

species, native plant communities, important animal concentrations, and unusual

geologic features. The inset illustrates relationships among natural heritage

databases.

Natural and Scenic Area Grants project locations.

As of 1999, 36 projects protect a total of 1,138 acres.

Moving from information to protection
Stearns County requested an MCBS inventory for

help in preparing its county comprehensive plan. Us-
ing the MCBS heritage data, Stearns County Parks
prioritized about 400 acres adjacent to Quarry Park
and Nature Reserve for protection. DNR worked with
the county to protect the prioritized area as an SNA,
and a Natural and Scenic Area grant helped the
County acquire a 30-acre parcel. The Quarry Park and
Nature Reserve, now a 622-acre multi-use complex,
harbors rare populations of tubercled rein-orchid (a
state endangered species), Red-shouldered Hawk, and
Acadian Flycatcher.

tat. DNR staff bring MCBS county maps to informational
meetings with communities or private landowners. The
maps help these groups decide which lands are most im-
portant to include in land protection and restoration plans,
including local greenway or Conservation Connections
projects.

The goal of DNR's Scientific and Natural Areas Pro-
gram is to ensure that examples of each rare feature are not
lost from any landscape region of the state. Sites are dedi-
cated as SNAs because their natural attributes provide
inherent opportunities for scientific, educational, and
recreational nature observation. One fourth of all the rare
features tracked in the Rare Features Database (part of the
NHIS) are represented at least once in an SNA. There are
133 SNAs that protect a total of about 178,000 acres
throughout the state.

DNR’s Natural and Scenic Area Grants Program aug-
ments other protection efforts by providing grants of up to
$500,000 in matching funds to local governments and
school districts to protect and enhance undeveloped open
spaces and scenic vistas. Communities can use the money
to buy land or perpetual easements. Established by the
Minnesota Legislature in 1994, the program has disbursed
$3.8 million in funding for 36 projects.
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Imagine a forest so vast you could walk for days without
emerging from the shelter of tall trees. Such was the Big
Woods, once a two million acre expanse of hardwoods in
south-central Minnesota. Then came the settlers. With ax
and plow, they carved the forest into farmland, highways,
and towns. Today, all that remains of the Big Woods is a few
protected pockets of public land and numerous but isolated
small private woodlots.

In eastern Rice County, Big Woods remnants face both
a growing threat and an exciting new source of hope.

The threat is one of further loss and fragmentation as
increasingly commute-tolerant exurbanites spill out of sur-
rounding communities to stake a claim for their own “little
house in the big woods.” Between 1984 and 1994, 540
houses were built in rural Rice County, many on forest frag-
ments.

The hope comes in the form of the Big Woods Project,
a group of Rice County citizens, DNR staff, and other
public and private partners united in 1992 to protect the
remnant forest from further degradation and—where pos-
sible—improve its ability to function as a healthy ecosystem.

DNR’s involvement has emphasized encouraging and
supplementing citizen-led efforts with staff support and

information. We have contributed seedlings and staff assis-
tance to volunteer tree-planting efforts at Nerstrand Big
Woods State Park and elsewhere. DNR is helping Rice
County landowners develop forest stewardship plans. We
provided the match needed to obtain a federal Forest Legacy
grant to encourage landowners to shelter land from devel-
opment.

Through cooperation and hard work, DNR and part-
ners have made measurable progress toward reducing habitat
loss and enhancing habitat integrity on Big Woods rem-
nants in Rice County:

• More than 34,000 trees have been planted at Nerstrand
Big Woods State Park since 1993.

• Private forest land covered by stewardship plans has
grown from 217 acres in 1990 to 18,933 acres in 1999.

• Private owners donated a 128-acre tract to be used as a
forest stewardship demonstration site.

• The project has produced several publications for land-
owners encouraging wise stewardship of Big Woods
lands. A newsletter provides updates on project activi-
ties.

• The project received state funding to reduce soil erosion
in the Cannon River Valley.

Hope for the Big Woods

Conservation connections in northeastern

Rice County. The Forest Legacy Program has

approved funding for conservation easements

on 930 acres of private forest land. The

distribution of easements with respect to

forested (dark green) and public lands is a

prime example of DNR’s Conservation

Connections concept.

Protection from further degradation
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Introduction
Minnesota’s forests are key to the state’s environmental and economic

health. They provide clean water, watershed protection, wood products, fish
and wildlife habitat, biodiversity, recreational opportunities, and many other
benefits.

Minnesota forests have changed greatly in the past 150 years. Between
1850 and 1900, much of the state’s original 31 million acres of forest were
harvested for lumber or cleared for settlement. By 1900, only 12 million acres
remained. Today nearly one-third of Minnesota, approximately 16.7 million
acres, is forested. Pine and northern hardwood communities are less abundant
and aspen is more abundant than during the 1800s. Some forest types and
age classes are now rare. For example, the maple-basswood forests that once
occupied much of south-central Minnesota now exist only as small, isolated
parcels.

DNR helps protect forest plant and animal communities while ensuring
sustainable forest-based economic and recreational opportunities. DNR
administers about 23 percent of the state’s forests. Federal agencies manage
21 percent, counties manage 16 percent, and forest industry and other cor-
porations own about 8 percent of the forest. The remaining 32 percent is owned
by more than 147,000 individuals.

Forest Resources
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Strategic outcomes for forests

• Enlarged and protected forest
land base

• Healthy and resilient forest
ecosystems

• Numerous forest-based
economic and recreational
opportunities
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Critical trends and issues
DNR is concerned about conversion of rural

lands from farm and forest to housing and com-
mercial development. As this occurs, forests
become fragmented, forest cover decreases, habitat
conditions change, and forest management,
including sustaining water quality and opportu-
nities for recreation, becomes more difficult.

In the next 25 years, DNR anticipates that
forested lands will continue to be developed,
leaving fewer large blocks of forest land for timber
production, wildlife habitat, and recreation.
Expectations of new forest residents could limit
management options. In the Pequot Lakes area,
for example, residential development drawn to the
area by nearby state forests has increased the need
for wildfire protection and residents now challenge
use of management practices such as prescribed

burns and clear-cutting. A growing demand for
forest recreation (e.g., off-highway vehicle use,
horse riding, hiking, mountain biking, snow-
mobiling, and cross-country skiing) challenges
forest managers.

Growing population and per capita consump-
tion have increased worldwide demand for wood
products. Growing demand and technology advances
have improved industry’s ability to use aspen. This
has fostered substantial capital investments, especially
during the 1980s, to increase the capacity of forest
products mills in Minnesota. Timber harvesting
increased substantially since the early 1980s and mills
have expanded in the 1990s to remain competitive.

Timber harvests are projected to increase
slightly. For example, harvest of birch and spruce
was projected to increase by 151,000 cords and
41,000 cords, respectively, by 2001. Overall timber
harvesting was expected to increase by 532,000
cords during that same period.

The current value of forest products manu-
factured in Minnesota is about $7.7 billion per
year, up from $4 billion in the mid-1980s. Forest
industries account for about 4 percent of
Minnesota’s gross state product (1992 data) and
3 percent of employment (1997 data).

The following section presents indicators of
progress toward sustaining forests in Minnesota.
It paints a picture of the challenge to achieve a
sustainable forest that balances social, economic,
and ecological objectives.

Forest composition changes. Although Minnesota

forest composition has been relatively stable for more

than 50 years, there are fewer pine forests and more

aspen forests than in presettlement landscapes.

Forest lands. About half of presettlement forests have

been converted to other uses. Today about one-third of

Minnesota’s 54 million acres is forested.

Price trends. High

demand for forest

products and

reductions in

harvestable timberland

have boosted prices

for sawtimber and

pulpwood. These data

are average prices

paid to Minnesota

public agencies.
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Progress toward an enlarged and
protected forest land base

To sustain forests and their benefits, DNR
seeks to maintain existing forest cover and expand
forest land where possible. DNR provides private
landowners with technical assistance and finan-
cial incentives to promote connectivity of forest
lands. In southeastern and central Minnesota,
where forests have been converted to other uses,
DNR’s Conservation Connections agenda will
help integrate efforts that protect forests by
increasing the size of forest fragments and con-
necting them with corridors.

Technical and grant assistance to private
landowners

The Forest Legacy Program, a cooperative effort
of the USDA Forest Service, DNR, and the Min-
nesota Forest Stewardship Committee, protects
environmentally important private forest lands
from conversion to nonforest uses by providing
financial, technical, and education assistance to
communities and private forest landowners.
Donated and purchased easements allow landown-
ers to continue using their forests while preventing
conversion to agriculture, housing, or commercial
developments. Minnesota’s first Forest Legacy Area
was established in Rice County. It includes some
of the largest, highest quality maple-basswood
forest stands remaining in Minnesota. (See “Hope
for the Big Woods,” page 22.) Fourteen other areas
in the state are candidate Forest Legacy Areas.

About 40 percent of Minnesota’s forest land
is privately owned. More timber comes from this
land than from all public lands combined. Rising
timber prices and demand create pressure to
harvest these lands. DNR, in cooperation with
other agencies, provides technical and cost-share
assistance to nonindustrial/private landowners to
encourage sound management. DNR focuses on
landowners who own between 100 and 500 acres
of forest. Forest consultants funded by DNR pro-
vide plans for owners of larger parcels. (See Urban
and Developing Areas Chapter for programs that
help people restore urban forests and shade trees.)

DNR activities:

• Technical and
grant assistance
to private
landowners

• Reforestation

• Fire
management

Desired
outcomes:

• Protected forest
land base

• Reduced
fragmentation

• Increased forest
cover
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Although landowners are not required to
comply with the recommended practices in forest
stewardship plans, studies show most landowners
with a forest plan manage their land for sustain-
able use. DNR’s goal is to provide forest steward-
ship plans to owners of 2.5 million acres of
nonindustrial private forest land by 2005.

Forest stewardship plans. Stewardship plans promote sustainable

management of private forest lands. Data shown here are cumulative

acres of forest land with stewardship plans.

DNR-assisted reforestation on private lands.  Tree planting on formerly

forested private lands is a key strategy for enlarging Minnesota’s forest.

Reforestation
Lands where tree cover has been removed provide

good opportunities for reforestation. DNR provides
private landowners up to 50 percent of the cost for
tree planting done in accordance with approved forest
stewardship plans. This incentive has stimulated tree
planting on more than 117,000 acres since 1990.
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Fire management
DNR’s wildfire prevention and suppression

efforts are guided by laws designed to protect
public safety, property, and natural resources. After
natural disturbances such as blow-downs and
insect infestations, DNR conducts prescribed
burning, constructs firebreaks, and performs
salvage harvesting to reduce the risk of wildfires,
protect lives and property, and maintain timber
availability. Fire management is increasingly
important where residential and commercial
development has expanded into forests.

New information has changed the way people
think about fire and natural resource management.
People now understand that fire plays an essential role
in shaping Minnesota ecosystems. Fire helped create
and maintain diverse forest types and habitats. Fire
increasingly is being used as a management tool.
Prescribed burning revitalizes brushlands, reduces
forest fuel loads, removes exotic species and other
undesirable vegetation, and prepares sites for refores-
tation. In 1999, a dry year that limited use of
prescribed fire, DNR burned 4,305 acres of brush-
land and 4,797 acres of forest. This is approximately
half the area that is burned in years of normal weather.

Wildfires suppressed by DNR. Wildfires are more frequent in dry than in

wet years. The data include fires started by natural causes and by people.

During the 1990s the average fire burned about 20 acres.

Prescribed fire. Controlled burning mimics natural fire

and helps maintain open habitats in forested areas.
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Progress toward healthy and resilient
forest ecosystems

DNR’s ecosystem approach works to coordi-
nate forest management activities on large forested
areas across many ownerships. By managing for
diverse forests, DNR seeks to provide timber, habi-
tat, recreation, and opportunities for education.

Forest management planning
DNR once directed timber harvests on state

lands through five- or 10-year management plans
for each of 40 administrative forestry areas.
Opportunities for public input were limited. With
growing public interest in DNR timber manage-
ment planning and expanded sustainability
objectives, DNR adopted Subsection Forest
Resource Management Planning (SFRMP) in

2000. This approach uses larger, ecologically de-
fined areas instead of administrative units, and
provides more public input opportunity.

SFRMP focuses on 1) identifying a desired
forest composition 50 or more years into the
future, and 2) identifying stands for treatments
(e.g., harvest, thinning, regeneration, prescribed
burning) that will bring the subsection closer to
the desired composition. SFRMP recognizes that
management must consider wildlife habitat,
biodiversity, aesthetics, and recreation in addition
to timber. In the future, subsection plans may
address other aspects of forest management (e.g.,
recreation facilities, land acquisitions and sales)
and other DNR programs, including private forest
management and fire management. DNR will
initiate three or four subsection plans each year and
will complete all subsection plans within five years.

DNR activities:

• Forest
management
planning

• Forest
information

• Forest
guidelines
implementation

• Protection of
significant
ecological
features

Desired
outcome:

Healthy, diverse
forests fully
capable of
sustaining
balanced multiple
uses and benefits

Landscape-level planning.  Forest planning by

ecological subsection provides a comprehensive,

landscape-level approach to sustaining forest resources.

F o r e s t  R e s o u rc e s

2000

2001

2002

2003

Planning process
beginning:



29

Forest information
Good forest management rests on a founda-

tion of sound technology and accurate forest
information developed carefully through research
and monitoring. The following tools and infor-
mation sources help improve sustainable forest
management:

Ecological Classification System. The Ecologi-
cal Classification System (ECS) identifies areas
with similar management opportunities and con-
straints by considering data on climate, geology,
hydrology, topography, soils, and vegetation.
DNR uses ECS units for forest planning, old-
growth protection, improving timber productivity
and forest health, and protecting rare plant and
animal species.

Forest information on the Internet. The Internet
is a useful tool for delivering forest information.
DNR’s website links site-specific information to
interactive maps that allow individuals to custom-
ize their information requests. Features include:
maps and satellite images of the July 4, 1999,
Boundary Waters blow-down; on-line air photos
covering 45 forested counties; information on fuel
conditions and locations of current and recent
fires; and a ChangeView program that highlights
areas of major forest land changes, including
areas of forest cover loss and gain. DNR gives
interactive map-based access to annual timber har-
vest plans and invites public comment on planned
forest management activities.

Suitability of landscapes for white pine. The ecological classification system summarizes forest site characteristics

and ecological potential. For example, in the Northern Minnesota Drift and Lake Plain Section, well-drained end

moraines and outwash plains are the best locations for reestablishing white pine.

Criteria and Indicators. DNR is working
closely with international, national, and regional
efforts to identify criteria that define sustainable
forestry and indicators that measure progress
toward sustainable management. In conjunction
with the Minnesota Forest Resources Council
(MFRC), DNR is developing indicators that
measure progress toward MFRC goals and provide
information necessary for sound management.

Soil Drainage Class Land Type Associations

Lake Plains Till Plains End Moraines Outwash Plains

Excessive or Somewhat Excessive No data No data Best Not suited

Well or Moderately Well Not suited Fair Good Best

Somewhat Poor or Poor Not suited Fair Fair Not suited

F o r e s t  R e s o u rc e s
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Spatial analysis. DNR, MFRC, The Nature
Conservancy, Minnesota Forest Industries, and the
Audubon Society are cooperating to develop tools
for measuring spatial characteristics of forested
landscapes (e.g., forest connectivity, patch size,
fragmentation). These tools will help us identify spa-
tial patterns that influence wildlife, biodiversity, and
forest productivity, and assess how the forest might
change with different management approaches.

Forest harvest guidelines
The Generic Environmental Impact Statement

on Timber Harvesting and Forest Management in
Minnesota (1992) and the Minnesota Sustainable
Forest Resources Act (1995) that established MFRC
were significant steps toward sustainable manage-
ment, use, and protection of the state’s forest
resources. In 1998, MFRC adopted guidelines for
voluntary practices that will reduce adverse impacts
of harvest and management. DNR applies MFRC
guidelines to all state-managed forest lands. MFRC
tracks both attendance at training workshops and
awareness of the guidelines. More than 1,000 loggers
and resource managers attended workshops in 1999.
DNR is monitoring how use of guidelines helps pro-
tect the forest. MFRC will use this information to
improve the guidelines. Monitoring began in 2000.
Long-term monitoring will be needed since forest
responses to the guidelines will occur over many
years.

Protecting significant ecological features
Brushlands and open habitats. Historically,

natural disturbances such as fire and windstorms
played a critical role in creating and maintaining
a great variety of forest habitats. Brushland and
open habitats alternated with young and mature
forest habitats. Brushland habitats are essential for
sharp-tailed grouse and more than 100 other
animal species that are dependent on open areas
within forests. Without management to limit tree
invasion, such as prescribed burning and shear-
ing, brushland quality will decline. DNR uses the
ECS to focus brushland management efforts in
ecologically appropriate areas.

Change in forest cover in southern Cass County. Spatial analysis tools identify past and present forest

landscape patterns that influence wildlife populations, forest productivity, and timber production. DNR is

testing spatial analysis tools to model the consequences of alternative management actions on forest

diversity and productivity.
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Managing for older forests. Old-growth forests
contain large, old trees (typically more than 120
years old), fallen logs, large snags, and trees of
different heights. Old-growth forests provide
special habitats for plants and wildlife, serve
scientific and educational purposes, and have
aesthetic and spiritual appeal. Before European
settlement, about half of Minnesota’s forests were
old growth, but harvesting and wildfire reduced
that to less than 4 percent today.

In 1994 DNR and stakeholders set a goal to
protect the highest quality old growth on state
lands (estimated to be about 27,000 acres). Since
then, DNR has examined more than 43,000 acres
of forest for old-growth designation. In 1998,
DNR began designating stands for protection and
releasing nonqualifying stands for other uses. To
date, DNR has designated 23,000 acres of old
growth. DNR will complete a statewide network
of designated old-growth sites in 2002.

DNR plans to manage at least 10 percent
of DNR-administered timberlands in each
ecological subsection on extended rotations.
Extended-rotation forests are harvested when trees
are older than normal rotation age. Delaying har-
vest produces many of the characteristics and
benefits of old growth. For example, corridors of
extended-rotation forest linking patches of old-
growth forest help sustain plants and animals
associated with large tracts of mature forest. (See
page 74 for more information about habitat link-
ages with the Conservation Connections
Program.) DNR will determine extended rotation
areas during the Subsection Forest Resource Man-
agement Planning (SFRMP) process.

Old-growth forest on state-administered lands. The 1994 DNR

Old-growth Forests Guideline established 27,000 acres as an old-

growth forest protection target. The numbers in shaded ecological

regions are acres of designated old growth (totaling 23,000 acres). In

unshaded regions, evaluation is in progress with final designation to be

completed by 2002.

Old-growth forest in Tettegouche State Park.
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White pine restoration. Logging, farming,
disease, insects, and other disruptions have
significantly reduced white pine acreage in Min-
nesota. DNR is working to restore white pine as a
healthy component of Minnesota’s northern for-
ests. The DNR-led white pine initiative, begun
in 1998, has accelerated restoration on all owner-
ships. About 1.4 and 2.8 million white pines were
planted in 1996 and 1998, respectively. White
pine planting on county-owned lands has more
than tripled since 1998. In the seven years before
the initiative, DNR planted about 270,000 seed-
lings per year on state forests; DNR now plants
about 714,000 seedlings annually. DNR also has
increased white pine seedling production and seed
acquisition for planting on state and private lands.
DNR personnel, Minnesota Conservation Corps
youth, and volunteers provide follow-up care to
improve seedling survival.

Cumulative acres of white pine

planted in state forests.  Using

the ECS and GIS mapping, DNR

targets specific lands to

reestablish white pine.

Trends in forest bird populations.

Because bird numbers naturally

fluctuate from year to year, long-term

monitoring is needed to detect

management-induced changes. Birds

have been monitored since 1991 in

the national forests, since 1992 in the

St. Croix region, and since 1995 in

southeastern Minnesota.

Forest wildlife. Wildlife is a vital component
of healthy forests. DNR manages Minnesota
forests to maintain diverse and abundant wildlife
populations, including deer, grouse, threatened
and endangered species, and a variety of nongame
birds, mammals, reptiles, and amphibians. Forest
birds, wolves, and bald eagles are discussed briefly
here. See the Recreation Chapter for more infor-
mation on game species.

Among other values, forest birds help control
pests that reduce forest productivity. Because each
bird species has unique habitat requirements, bird
diversity reflects forest diversity. Changes in the
diversity or abundance of forest bird species may
indicate problems with the health of Minnesota
forests. The Natural Resource Research Institute,
in cooperation with DNR, has monitored forest
songbird populations for nearly 10 years in
Chippewa and Superior National Forests, the
St. Croix region, and southeastern Minnesota.
Most forest bird populations have remained con-
stant over this period. Most of the species that are
decreasing in abundance are ground nesters. These
species warrant close attention.
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Gray wolf management under the federal
Endangered Species Act (ESA) began in 1974.
Since then, wolf numbers and range have expanded
in Minnesota. Delisting (removal from protection
of the ESA) and transfer of management respon-
sibility to DNR requires the state to develop a
management plan acceptable to the U.S. Fish and
Wildlife Service. Wolf management legislation
enacted in 2000 defines conditions under which
wolves may be killed, establishes penalties for
illegal killing, mandates a depredation reduction
program, and requires DNR to adopt a manage-
ment plan for the long-term survival of the wolf
in Minnesota. DNR has provided the U.S. Fish
and Wildlife Service with information needed for
delisting and will submit a wolf management plan
in early 2001.

Many agencies have contributed to the recov-
ery of bald eagles in Minnesota. In the 1960s,
management of eagle breeding areas in the
Chippewa National Forest helped increase eagle
numbers. Bans of DDT and other chemicals in
the 1960s also contributed greatly to eagle recov-
ery. In the 1970s, rehabilitation of injured eagles,
elimination of lead shot for waterfowl hunting,
and new trapping regulations further helped.
Eagles are now widespread in Minnesota and the
population is large enough to supply chicks for
reintroduction elsewhere. DNR prepares manage-
ment plans for bald eagle nests throughout
Minnesota, surveys eagle wintering areas in south-
eastern Minnesota, monitors blood mercury levels
in eagle nestlings, and acquires nesting areas
threatened by development.

0

500

1000

1500

2000

2500

3000

1950 1955 1960 1965 1970 1975 1980 1985 1990 1995

W
ol

ve
s

High estimate

Low estimate

USFWS Recovery Plan Goal: 1250-1400

Wolves in Minnesota.  All wolf

population size and range goals of

the U.S. Fish and Wildlife Service

recovery plan for Minnesota,

Wisconsin, and Michigan were

achieved by 1999.

Eagle nesting areas. Occupied bald

eagle nesting areas are a good

measure of the status of bald eagles in

Minnesota. The recovery plan goal of

300 occupied breeding areas was

exceeded in 1987.
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Progress toward numerous forest-based
economic and recreational opportunities

Timber management
DNR uses varied management techniques to

achieve timber and nontimber forest objectives on
state-administered lands. Different timber harvest
methods benefit different forest values. Trade-offs
need to be debated to inform management deci-
sions. Clear-cutting prepares a site for regeneration
of a new, even-aged stand. Clear-cutting with re-
serves provides wildlife habitat during regrowth.
Selective thinning removes specific trees, increases
the growth of remaining trees, and can change
stand structure and composition such as promot-
ing longer-lived or uneven age forest types. The

Statewide timber harvest. Harvest

has increased about 60 percent since

1981. Harvest levels are influenced by

both economic and noneconomic

factors.

DNR activities:

• Timber
management

• Mineral leasing
and mine
reclamation

• Forest-based
recreation

Desired
outcomes:

• Long-term
sustainable
yield of forest
resources

• Improved local
economies and
enhanced
recreational
opportunities

Timber harvesting methods on

state-administered lands. DNR is

doing less “traditional” clear-cutting

and more clear-cutting with reserves.

Leaving reserves–scattered clumps of

live trees and snags–provides nesting

and feeding habitat for many wildlife

species. This technique more closely

approximates historical disturbance

patterns.
0

5

10

15

20

25

30

35

40

45

1991 1996 1997 1998

T
ho

us
an

ds
 o

f a
cr

es

Other
Selective thinning
Clear-cut with reserves
Clear-cut

new subsection planning process (see page 28)
works to select the appropriate mix of harvest
treatments to achieve a desired forest composition.

Forest regeneration maintains forest cover and
helps ensure future timber harvests. DNR forest-
ers plant seeds and seedlings and promote natural
regeneration after harvest on state-owned lands.
Since 1996, more acres of state-administered land
have been reforested than have been harvested.

Most state-administered trust fund lands are
in forested areas of the state. Since 1992, timber
sales from these lands have generated more than
$15.7 million for the school trust funds, increas-
ing from $299,000 in 1992 to about $3.7 million
in 2000.
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Mineral leasing and mine reclamation
Nearly all the land for which the state holds

mineral rights are in the forested portion of the
state. While the potential for discovering new
mineral deposits on these lands is high, the lands
already support a taconite and iron ore industry
that generates millions of dollars in state revenue
each year. Value-added processing of taconite and
new uses for other mineral resources will diver-
sify and buffer the minerals industry from market
fluctuation and expand its contribution to the
state’s economy.

For more than 20 years, DNR and mining
companies have cooperated to ensure that lands
disturbed by mining are returned to environ-
mentally sound condition and subsequent use.
Reclamation efforts focus on reestablishing veg-
etative cover and creating and enhancing wetlands
and watershed features. DNR and the University
of Minnesota are examining how to locate mining
and reclamation activities to help satisfy the future
needs of Iron Range communities.

Reforestation following harvest on state-administered

lands. Control of deer browsing, herbicide application, or other

actions are sometimes necessary to ensure tree regeneration.

Numbers on the graph show the acres of state-administered

land harvested each year. Bars show acres reforested.

Forest age structure in northeastern Minnesota. One of

the most important indicators of forest condition is forest age.

The age of a forest determines the quality and quantity of

timber available, the types of habitat available for wildlife, and

the kinds of recreational opportunities possible.

Revenues from state mineral leases.  Most revenue from

state-administered land comes from taconite leases on the

Mesabi Range.
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Forest-based recreation
State forests play a growing role in providing

outdoor recreation opportunities, including camp-
ing, hiking, hunting, and off-highway vehicle
(OHV) riding, that complement services provided
by the private sector and other public agencies.
Recreation is increasingly a major consideration
in determining management strategies for Min-
nesota forests. (See Recreation Chapter for more
information on outdoor recreation.)

DNR operates 46 state forest campgrounds
with more than 1,000 campsites (up from 550 in
1985 and 20 percent of all DNR campsites), day
use areas, and trails. More than 1,000 miles of
forest roads provide public access to the forest for
hunting, hiking, berry-picking, and other activi-
ties. Campground use has increased from about
60,000 camper nights per year in the mid-1980s
to more than 95,000 in recent years.

DNR manages wildlife by ensuring that
forest communities are diverse enough to provide
essential habitat and by regulating the harvest of
games species. Habitat management and pop-
ulation monitoring help maintain species at
population levels that are consistent with other
forest management objectives (see page 32 and the
Recreation Chapter).

Recreational trails in state forests.

Off-highway vehicles
About 350,000 off-highway vehicles

(OHVs), including motorbikes, all-terrain
vehicles, and four-wheel drive trucks, are used
for recreation in Minnesota. OHV use on state
lands has increased. DNR’s management of
OHV recreation strongly emphasizes creating
safe riding opportunities that minimize impacts
to natural resources and conflicts with other
users. Improved management includes 1) iden-
tifying state forests open to OHV use and
enforcing access rules; 2) planning trails coop-
eratively with local interests (19 OHV trail
systems currently are being developed); 3) pro-
viding financial assistance and guidelines for
trail acquisition, development, and mainte-
nance; and 4) creating two OHV recreation
areas in former St. Louis County mine lands.
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Outlook
DNR’s management of Minnesota forests is

adapting to the needs of stakeholders and citi-
zens based on an increasing understanding of
forest ecosystems. Progress in sustaining forest
resources includes:

• more public involvement in forest planning
and more integrated resource management
through landscape-based planning;

• greater attention to wildlife habitat, soil pro-
ductivity, cultural resources, water quality,
and aesthetics through Minnesota Forest
Resource Council (MFRC) harvest guide-
lines;

• stronger protection and restoration of unique
forest features such as old-growth forest, white
pine, and rare species;

• sustained timber harvest and reforestation on
state-administered and private lands; and

• better information systems, such as the ECS,
forest spatial analysis tools, satellite imagery,
and web-based information.

Sustaining forest resources has become more
complex as society simultaneously seeks additional
benefits and applies more pressure to forests.
Managing conflicts will become increasingly im-
portant as demands for both recreation and timber
harvesting on state forest lands grow and as we
better understand the long-term implication of
forest management decisions. Minimizing forest
fragmentation and loss will be challenging in the
face of urban and lakeshore development. Meet-
ing demands for higher quality timber will be
difficult if forest productivity declines.

Sustainable forest management will require
increased emphasis on working collaboratively
toward common solutions. It will also require that
DNR test and adopt alternative forestry practices
(e.g., selective harvest techniques) that restore
diversity and productivity to forest ecosystems and
help balance social, economic, and ecological ob-
jectives.
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Clay County Beach Ridges
Meeting both economic needs and environmental concerns

Felton Hagen

Flowing Keene

On the edge of the Red River Valley in west-central
Minnesota, long, low ridges stretch across the flatlands of
Clay County. Remnant shoreline of a giant glacial lake, the
ridges offer two valuable gifts. Below the surface are
increasingly rare pockets of gravel, the raw material for high-
ways, building foundations, and other essential components
of modern life. Atop this aggregate resource lie some of the
best native prairie remnants in Minnesota.

For years the prairie rested relatively undisturbed. Then,
in the 1990s, expansion of Fargo and Moorhead brought a
need to mine the ridges as well as other development pres-
sures that threatened key portions of what remained of
Minnesota’s native prairie.

Transforming controversy into public responsibility
With gravel suppliers and prairie preservationists both

staking claims, concerned parties came together to form
the Clay County Beach Ridges Forum. Under DNR’s lead-
ership, the forum brought perspectives, needs, and agendas
to a common table. Forum members spent two years gath-
ering information about the aggregate and prairie resources.
They developed recommendations for sustaining both the
ecosystem and the gravel-based economy.

Throughout the process, DNR served a key role as a fa-
cilitator and guide. We provided background on the aggregate
and prairie resources. We participated in producing educa-
tional materials and maps. We partnered with others to carry
out reclamation projects and site-specific gravel evaluations.

Future challenge—balancing development and natural
heritage

The legacy of the forum is a foundation for the diffi-
cult discussions that continue today. Since the forum ended,
the demand for gravel has increased commensurate with a
growing population, and the amount of remaining prairie
continues to decline. The stakes are even higher now. Many
former forum members again have come together to focus
on Felton Prairie—a place that harbors the best of the
remaining prairie and the best of the remaining gravel—to
craft a mutually satisfactory plan.

The balance will be tenuous. Because needs and visions
at places like Felton are so dynamic, there can be no final
solution that carries a guaranteed outcome. Resolution of
difficult resource issues demands a continuing process and
a long-term commitment. DNR has made the commitment
to Felton and our partners—no matter what the outcome.

Accomplishments
• Gravel pits reclaimed as prairie. Two gravel pits

in Buffalo River State Park were replanted with
native species; a third reclamation has been initi-
ated at Felton.

• Assessment of the natural resource base. Knowl-
edge of the extent and quality of the underlying
gravel and the uniqueness of the overlying prairie
can lead to better management decisions.

• Increased public awareness. Area residents, in-
dustry, and government entities now know more
about aggregate mining, prairie heritage, and
issues of conflict.

Prairie and gravel resources at Felton Prairie. Shaded areas

denote prairie remnants classified as high or medium quality;

outlined areas indicate gravel pits. Felton Prairie is the best example

of dry tall grass prairie left in the state and perhaps in the entire

Midwest. In Clay County, 17 prairie animals and 19 plants have

been identified by the state as threatened, endangered, or species

of special concern. Clay County also contains some exceptionally

high-quality aggregate deposits not commonly found elsewhere.
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Agricultural Areas
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Introduction
Agriculture and related industries account for nearly one-fifth

of Minnesota’s economic activity. Agriculture is the second-largest
employer in Minnesota, providing more than 468,000 jobs. Agriculture
occupies more than 26 million acres (approximately 48 percent of the
state), down slightly from the early 1980s.

Before European settlement, native prairie, including wetlands,
covered 18 million acres—more than one-third of Minnesota. Almost
all of the grasslands were converted to agriculture and many wetlands
were drained. Now Minnesota has about 150,000 acres of native prairie
and less than half of the wetlands once found in the agricultural portion
of the state. Populations of grassland-dependent species and wetland
breeding birds have declined, and use of the area by migratory water-
fowl has been irregular. The remaining prairies are home to more than
40 percent of Minnesota’s state-listed (threatened, endangered, and
special concern) species.

Strategic outcomes for
agricultural areas

• Healthy, resilient grasslands
and aquatic ecosystems and
high-quality surface and
ground waters

• Preservation of farmland and
wildlife habitat and
numerous recreational
opportunities

• Environmentally sound
mineral resource use
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Protecting and enhancing ecosystems in
agricultural areas will require concerted effort
across ownerships, organizations, and landscapes.
Approximately 70 percent of Minnesota’s
remaining prairie is privately owned. Twenty-five
percent is in wildlife management areas, state
parks, USFWS lands, or The Nature Conservancy
preserves. SNAs make up the remaining five per-
cent. Although state-sponsored prairie restoration
projects have helped grassland species, long-term
sustainability may be influenced more by federal
farm programs and agricultural economics than
by DNR directed programs.
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Prairie species threatened in Minnesota. Agriculture replaced vast

areas of native vegetation that provided habitat for prairie species.

Acres of cropland meeting crop residue guidelines in the Minnesota

River basin and the state. Leaving crop residue on fields enhances soil

fertility and helps prevent erosion.

Acres of Minnesota cropland with high, moderate, and

low erodibility, 1982-1997. Soil erosion reduces soil

fertility and degrades rivers, streams, and lakes.
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Critical issues and trends
Agricultural lands increasingly are converted

to other uses as the number of family farms de-
creases and development expands outward from
population centers. Consequently, wildlife habi-
tat and access to large tracts of land for hunting
and other outdoor recreation are decreasing, and
sustaining wildlife populations and recreation
opportunities is becoming more difficult.

Despite improvements in crop residue man-
agement, eroding farm fields pollute rivers,
streams, and lakes with sediments and excess
nutrients. Agricultural drainage systems may
contribute to flooding by efficiently delivering
water to rivers and streams. Maintaining fish
populations and habitat is difficult under these
conditions.

DNR and the agricultural community share
an interest in land and water management in
agricultural regions. Both are concerned about
land uses that contribute to declining water quality
and flooding. Both want to minimize habitat frag-
mentation and loss to development.

In agricultural areas, DNR’s influence on natu-
ral resources is secondary to that of farmers,
government programs that encourage specific
agricultural practices, and markets that demand
low-cost agricultural products. To protect natural
resources and provide recreational opportunities,
DNR must work cooperatively with all agricul-
tural interests.

Agricu l tura l  Areas
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Progress toward healthy and resilient
grasslands and aquatic ecosystems, and
high-quality surface and ground waters

DNR manages relatively little public land in
the agricultural region, but has a significant pres-
ence in the region. DNR works extensively with
other agencies, citizens, businesses, and interest
groups on a broad range of resource issues.

Progress in meeting water resource manage-
ment goals is reported in the Water Resources
Chapter. The following section describes major
efforts that complement water resource efforts.

Multipartner conservation efforts. The federal
Conservation Reserve Enhancement Program
(CREP), an enhancement of the Conservation
Reserve Program (CRP) directed at the Minne-
sota River basin, pays farmers to place marginal
croplands (e.g., flood-prone fields, riparian areas)
in permanent conservation easements with tree,

DNR activities:

• Multipartner
conservation
efforts

• Prairie
preservation

• Financial and
technical
assistance

Desired
outcomes:

• High lake and
river water
quality

• Restored and
protected
prairie

• High quality
wildlife habitat

CREP easements in the Minnesota River basin.

These easements reduce soil erosion, improve

water quality, and increase wildlife habitat. To date,

27,000 acres have been enrolled; the goal is at

least 100,000 acres by 2002.

shrub, and grass cover. CREP provides 2.3 federal
dollars for every state dollar spent, allowing
enrollment of 100,000 acres (about 1 percent of
the watershed). Program benefits include:

• guaranteed compensation (average $2,200 per
acre) for farmers

• up to 20 percent reduction in nonpoint-
source pollutants to the Minnesota River

• lower capital and operating costs for munici-
pal treatment plants

• a focused strategy directed at the source of
85 percent of the sediment reaching Lake
Pepin

• 100,000 more acres of wildlife habitat

Because of the effort’s short deadline (enroll-
ment ends in 2002) and high priority, DNR hired
20 temporary employees to help BWSR identify
eligible lands, contact landowners, and enroll
lands. So far, 735 easements covering 26,723 acres
have been obtained.

Agricu l tura l  Areas
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Prairie preservation and conservation of open
space. Since 1987, the Minnesota County Biologi-
cal Survey (MCBS) has provided information to
help decision makers protect and manage rare
plant communities such as prairie. DNR has
initiated surveys in more than half of the predomi-
nantly agricultural counties. Where MCBS data
are not available, DNR field personnel provide
information about local habitats and wildlife.

Railroad rights-of-way often contain native
prairie remnants. Several prairie species once wide-
spread in Minnesota now occur almost exclusively
on railroad rights-of-way. Corridors like these are
important travel lanes for species and gene flow.
Because most railroads parallel highways, citizens
have easy access to the ecological and historical
heritage associated with these remnants.

Surveys of 3,240 miles of railroad rights-of-
way have identified 487 miles of native prairie.
Four percent of the surveyed rights-of-way con-
tain prairie in very good condition. Prairie in good
or fair condition is found on 12 percent of the
rights-of-way. DNR and railroad officials continue
to explore cooperative prairie management.

DNR works with the Minnesota Department
of Transportation on Prairie Passage, a multistate
partnership creating a network of protected prai-
ries and cultural and historic sites from Minnesota
to Texas. Prairie Passage is helping restore wild-
flowers and grasses along roadsides, in natural areas
and in communities for wildlife, erosion control,
and aesthetics. Brochures, maps, interpretive signs,
and other materials will help visitors rediscover
their prairie heritage and promote tourism, edu-
cation, and small businesses. More than 600 acres
in Camden and Blue Mounds state parks and
along Minnesota 23 and U.S. 75 have been seeded
to prairie.

Landscape-scale preservation. Tallgrass aspen
parkland in northwestern Minnesota is a mosaic
of prairie and aspen woodland where drought and
fire are frequent enough to prevent succession to
forest, but not so frequent as to eliminate trees
altogether. The large areas of parkland offer a
unique opportunity to protect enough of an intact
ecosystem to ensure that natural processes can con-
tinue to maintain it and support populations of
wide-ranging species like sandhill cranes, moose,
and wolves.

Near Caribou and Beaches Lake Wildlife Man-
agement Areas (WMA), private land alternates
with publicly owned wildlife areas. Much of the
private land is subject to agricultural development.
Wetlands on adjacent public lands are at risk from
nearby drainage. Together, The Nature Conser-
vancy and DNR have acquired more than 20,000
acres of this unique landscape as WMAs.Tallgrass aspen parkland in northwestern Minnesota.

Agricu l tura l  Areas

Sites with significant biodiversity in Clay, Wilkin, and

Traverse Counties. The MCBS provides information on

high-quality native plant communities, rare plants and

animals, and animal aggregations so that citizens can

enjoy and protect them.
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MCBS sites of outstanding biodiversity significance:
Sites with the largest populations, or biggest concentrations of 
the rarest federal or state listed species; or the highest quality 
examples of the rarest native plant community types; or the 
largest areas in the ECS subsection composed of relatively 
undisturbed native plant communities.

MCBS sites of high biodiversity significance:
Sites with significant populations of federal or state listed 
species; or large or high quality examples of native plant 
communities; or larger areas in the ECS subsection composed 
of relatively undisturbed native plant communities.

MCBS sites of moderate biodiversity significance:
Sites with areas of native plant communities that have an 
occurrence of a federal or state listed rare species; or 
examples of important native plant communities that are of 
lesser quality due to disturbance; or a large area composed 
mostly of native plant communities.
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Financial and technical assistance. DNR field
personnel provide a wide range of assistance to
landowners and local decision makers, including
the use of no-till drills for seeding, advice on burn-
ing and mowing to maintain habitats, and land
cover information for open-space planning.

In 2000, DNR initiated the Prairie Steward-
ship Planning Assistance Program to help
landowners access prairie management informa-
tion, expertise, and funding. This free service
offers assistance from consultants and organiza-
tions, including prairie restoration companies,
native-seed producers, and farm management and
wildlife specialists. In its first year, an estimated
50 landowners will participate.

The Native Prairie Tax Exemption Program
encourages prairie preservation by exempting
approved native prairie from property taxes.
Approximately 12,000 acres owned by 400 land-
owners are enrolled.

The Native Prairie Bank Program protects
native prairie through conservation easements that
allow the land to remain in private ownership.
Recent appropriations will add 3,500 acres (in
about 30 easements) to the 2,400 acres (in 21 ease-
ments) already protected.

DNR promotes landscape and watershed
projects that encourage community stewardship
of whole landscapes. Locally-led teams, involv-
ing DNR interdisciplinary staff and community
members, work to support land management
practices that improve water quality and
biodiversity, provide ecological information for
decision-making, and promote environmental
education and recreation compatible with healthy
landscapes. The Oak Savanna Landscape Project,
for example, helped restore prairie and savanna
on the Spring Valley School District’s environ-
mental learning site in Mower County. In Rice
County, a soil erosion reduction project in the
Cannon River Valley is underway as a result of
the efforts of the Big Woods Project team. In the
Heron Lake watershed, citizen partners are restor-
ing water quality and wildlife habitat (see page
47).

Land enrolled in the Native Prairie Bank. Conservation

easements on private lands protect native prairie and their

unique combination of plant and animal species.

Prairie chickens in Minnesota. Prairie chickens are a good indicator of

grassland habitat. Surveys indicate prairie chicken populations are

increasing slightly. During 1995-1998 the average number of booming

grounds surveyed was 128, up from 66 in 1988.
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DNR activities:

• Habitat
management

• Wildlife
management

• Wetland
restoration and
protection

Desired
outcomes:

• High quality
outdoor
recreation

• Healthy wildlife
populations

Progress toward preserving farmland
wildlife habitat and expanding
recreational opportunities

Wildlife habitat in agricultural areas was once
much more abundant than today. In the late
1950s, grasslands were common when the Fed-
eral Soil Bank paid farmers to retire croplands. In
the 1960s, federal programs fostered conversion
of wildlife habitat to row crops. Current cropland
retirement programs (e.g., CRP, CREP) have in-
creased wildlife habitat by about one million acres
in Minnesota. However, much of this habitat ex-
ists in small, isolated patches that cannot support
the wildlife populations characteristic of the
1950s.

WMAs protect large and small tracts of wild-
life habitat. Connecting WMAs via habitat
corridors will increase the ability of public and
private lands to support wildlife.

WMAs provide recreation for hunters and
wildlife watchers. WMAs are managed for wild-
life and are available for public use year-round.
Approximately 72 percent of WMA acreage is in
agricultural areas.

Before the mid-1970s, deer populations in
agricultural areas followed dramatic boom-and-bust
cycles. During many years of low deer populations,
hunting seasons were closed. Since then, more in-
tensive regulation of deer harvest has caused deer
populations and harvest in agricultural areas to
increase and stabilize. Harvest from agricultural
areas grew from an annual average of 27,000 in
the 1970s to 117,000 in the 1990s. It now accounts
for 60 percent of the statewide deer harvest.

DNR and partners are restoring and enhanc-
ing native prairie and prairie wetlands in
Minnesota as part of the Prairie Pothole and Up-
per Mississippi River and Great Lakes Joint
Ventures. Partners acquire prairie wetlands and ad-
jacent prairies, restore drained wetlands in
proximity to prairies, buffer existing prairies
through acquisition of adjacent tracts and seed-
ing with suitable native grasses, and restore prairie
communities with native grass plantings. In the
year ending in September 2000, DNR and part-
ners restored, protected, or enhanced nearly
23,000 acres in Minnesota.

Ring-necked pheasants in Minnesota, 1955-1999. Pheasant

populations reflect the influence of agriculture on habitat. The

decline in the 1960s followed conversion of grasslands,

wetlands, and pastures to row crops.

WMA land, 1960-2000.  WMAs include both DNR and

other lands and cover more than 1.5 million acres

statewide. Acreages shown here were acquired

specifically for WMAs.
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DNR activity:

Aggregate
resource
mapping

Desired
outcome:

Preservation and
use of aggregate
resourcesProgress toward environmentally sound

mineral resource use

DNR is mapping potentially valuable aggre-
gate lands outside the Twin Cities metropolitan
area, giving highest priority to areas where urban-
ization or other factors threaten aggregate
resources. Maps allow counties to include aggre-
gate resources in land use planning, to promote
environmentally sound development, and to pre-
serve aggregate resources for future needs. Private
landowners, environmental groups, and the con-
struction industry also use this information.

Aggregate resource maps for Wright,
Sherburne, Isanti, Clay, Blue Earth, and Nicollet
counties are now available. Mapping of aggregate
resources for Benton and Chisago counties will
be completed in 2001.

Blue Earth county aggregate map. Maps like this help

planners anticipate the effects of future development on

the availability of aggregate resources.

Potential sand and
gravel resources

Agricu l tura l  Areas

Spotting wetlands drainage. Wetland draining that

might go unnoticed from the road is more readily

identified from the air by DNR pilots. Ditches and spoil

piles, usually constructed during dry periods, are visible

against the background of dead vegetation in the photo

on the left. The photo below shows the same marsh

under cultivation the following spring. The ditch drained a

60-acre lobe of a larger wetland. DNR Enforcement

pilots dedicate more than 100 hours of flight time per

year to enforcing wetland regulations.
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Outlook
DNR programs to maintain natural resources

in the agricultural region complement those of
other state and federal agencies and agricultural
and conservation organizations.  They demon-
strate DNR commitment to working with local
governments, interest groups, landowners, and the
public:

• Efforts to enroll lands in CREP easements
benefit  f ish, wildlife,  farmers,  and
recreationists by helping landowners in the
Minnesota River watershed buffer and pro-
tect rivers, streams, and wetlands.

• Preservation of prairie, wetland, and other
natural areas on public and private lands en-
sure that significant pieces of our natural
heritage are available for generations to come.

• Wildlife habitat management and restoration
are helping to maintain hunting and wildlife
viewing opportunities, but many species have
not recovered from the effects of widespread
land management changes accompanying
modern intensive agriculture.

• Locally led watershed and landscape partner-
ships improve water quality and resource
sustainability.

Challenges to natural resource management in
agricultural areas are substantial. DNR needs to
help strengthen the role of conservation in agri-
cultural land use by supporting innovative
conservation efforts, from citizen-led watershed
partnerships to individual actions that reduce soil
erosion, enhance fish and wildlife habitat, and
improve water quality. DNR needs to help restore
and connect isolated and degraded habitat, using
new initiatives like Conservation Connections. We
expect that resource management options will
grow as communities in agricultural areas seek
greater economic stability and improved quality
of life through diversification, and as outdoor rec-
reation-based tourism becomes increasingly
important in accomplishing this.

By improving its capacity to identify signifi-
cant resource trends and measure progress, DNR
will be able to better manage needs and opportu-
nities in the agricultural region. We seek to better
understand how to minimize the impacts of ur-

ban and commercial development on wildlife,
habitat, and mineral resources. DNR needs better
indicators of wetland health and broader coop-
erative monitoring efforts in order to assess
effectiveness of wetland management efforts.
DNR needs to participate in initiatives that
strengthen natural resource stewardship among
landowners and make landscape-scale approaches
to stewardship more attractive and effective. DNR
needs better approaches to meeting recreation
demand in a region with little public land.
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With its clean waters and abundant fish and wildlife,
Heron Lake watershed in southwestern Minnesota was once
known as the “Chesapeake Bay of the Midwest.” At times
up to 700,000 Canvasbacks flocked to its marshes; over
50,000 nesting Franklin’s gulls were joined by white peli-
cans, trumpeter swans, and sandhill and whooping cranes.
Hunters nationwide were drawn by the multitudes of
wildlife.

The landscape is different now. As agriculture intensi-
fied, wetlands were drained, streams were channelized, and
pesticides polluted the watershed. Ditching carried water
laden with sediment and excess phosphorus, resulting in algal
blooms, oxygen depletion, and decreased water clarity.

Heron Lake Watershed
DNR partners with citizens to restore an ecosystem

Flooding increased, and dikes reduced Heron Lake’s area
by one fourth. Prairies disappeared, bulrushes died, and
wildlife was in serious decline.

Action was needed. In 1989, dozens of public and pri-
vate groups at the local, state, and national levels joined
forces to begin restoring this national treasure. They agreed
on a common goal: improving the lake’s water quality.
DNR’s role in meeting project objectives focused on pro-
viding ecosystem-level technical advice on watershed
hydrology, recommending phosphorus control strategies,
assisting directly with land acquisition, restoring impor-
tant habitats, reestablishing fish and wildlife populations,
and providing public recreational opportunities.

Other accomplishments
In addition to acquiring land

and restoring habitat, watershed
partners have:

• formed the Clean Water Part-
nership (1992)

• established Heron Lake Envi-
ronmental Learning Center

• enrolled 235 landowners in
Best Management Practice
programs

• worked to reduce phosphorus
in Worthington wastewater

• installed an electric fish bar-
rier at the Heron Lake outlet

• reduced populations of rough
fish and supplemented north-
ern pike populations

• begun establishing emergent
and submergent vegetation in
North and South Heron lakes
through water level manage-
ment

Indicators of progress

DNR has helped the partnership acquire over 7,000 acres for habitat stew-
ardship; 24 percent of these acres are held as perpetual conservation easements.
On these lands we have converted farmland to native prairie, restored or
enhanced existing wetlands, planted trees, and established wildlife food plots.
These activities are bringing a watershed back to life by providing wildlife habi-
tat, improving water quality, and helping to control flooding. Phosphorus
concentration—a key indicator of overall watershed health—is being moni-
tored in Heron Lake to assess one outcome of these partnership management
strategies. Reducing phosphorus concentration inspires hope of eventual eco-
system recovery.

DNR either holds the fee title or facilitated Reinvest in Minnesota (RIM) easements for 79 percent of

the above stewardship acres.
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A cold-water trout stream is a highly prized resource.
Native brook trout in particular need streams with a source
of unpolluted water and conditions that keep temperatures
low—like adequate streamside shade and a minimum of
runoff from impervious surfaces.

Temperatures up, trout down
Miller Creek, which flows from a bog nine miles out-

side of Duluth into St. Louis Bay, is just such a stream.
Dependent on rain and snow rather than ground water for
most of its flow, the creek is highly susceptible to disrup-
tion. Streets, shopping malls, an airport, and other products
of urban development began altering its ambience several
decades ago. Shade-giving trees were cut. Water running
off the impervious concrete, blacktop, and buildings flank-
ing its banks brought grime, road salts, and warmer water
temperatures. Brook trout populations dwindled; their days
appeared numbered.

Conservation teamwork
In 1994, local residents, businesses, schools, conserva-

tion organizations, and DNR and other public agencies
joined together to form the Miller Creek Task Force. The
group took on the challenge of protecting the stream from
further harm while seeking to restore its waters and banks.
Aided by a grant from the Legislative Commission on
Minnesota Resources, the group has monitored stream
temperatures, planted trees, repaired eroded banks, and
constructed fish habitat in the creek.

Miller Creek Renaissance
Development need not devastate a trout stream

Native brook trout hold steady despite development. Brook trout

have not been stocked in Miller Creek since 1972. These sampling

data come from a point three-quarters of a mile downstream of Miller

Hill Mall where native brook trout are plentiful—a reach targeted for

protection through streamside restoration efforts. Locations

upstream or downstream harbor significantly fewer trout.

Restoring shade. A South St. Louis Soil and Water

Conservation District conservation specialist inventories

trees just upstream of Miller Hill Mall. The white cedar

planted in 1992 is part of a primarily volunteer effort begun

in 1991 and continuing every year since. The goal is to

protect downstream temperatures by reestablishing big

shade-producing trees in this intensively developed

corridor.

The Miller Creek effort demonstrated the snowball en-
thusiasm effect of diverse groups rallying together behind a
resource. In 1998, Duluth and Hermantown formally agreed
to work together to protect the creek. Cleanup, repair, and
restoration efforts continue with broad support from cities
and citizens.
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Introduction
Healthy natural resources are a vital asset to the overall quality of life in

urban and developing areas. Fishable and swimmable lakes and streams, ur-
ban parks and green spaces, and recreation trails attract businesses and families
to Minnesota communities. The Twin Cities and Duluth areas attract tour-
ists and convention business in part due to their beautiful natural environment.

Urban land increased 23 percent in Minnesota from 1982 to 1992 pri-
marily through conversion of agricultural lands. Developing areas in
Minnesota include growth centers around existing urban areas, (the focus of
this chapter), lakeshore development (Waters Chapter, page 3) and scattered
rural development (Forest and Agricultural Areas chapters, pages 23 and 39).

Urbanization can destroy or fragment natural areas, degrade surface and
ground water, and reduce access to outdoor recreational areas, commercial
timber, aggregate, and minerals. Low-density development is particularly dis-
ruptive. In 1982, the average population density for urban areas in Minnesota
was about 1,733 people per square mile. Urban areas developed since 1982
have a density of 926 people per square mile.

This section presents selected indicators that measure progress toward
maintaining a healthy natural environment and providing natural resource
information and expertise to local communities. Many of the examples are
from the east-central growth corridor.

Strategic outcomes for urban
and developing areas

• The natural environment has
the long-term capacity to
produce ecological, social,
and economic benefits

• Local communities have the
information, expertise, and
resources to plan for and
manage their natural
resources

Urban and Developing Areas

Projected population density change, 1996–2025. Projected population

density changes help prioritize areas where DNR can work with local

government, private landowners, and others to protect natural resources.

Population density change
(change in the number of 
people per square mile)

10 or less
10.1 to 25
25.1 to 50
100.1 or more

East-central growth corridor.  Development is

widespread or increasing in these counties. The

seven-county Twin Cities metro area is shaded.
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Progress toward maintaining surface and
ground water resources

Minnesota’s water resources provide safe drinking
water, generate power, and meet industrial needs.
Urban lakes, streams, and wetlands provide recre-
ational opportunities and fish and wildlife habitat.

Poorly planned development can harm water
resources by increasing the amount of water that
enters rivers, lakes, and wetlands as runoff. Run-
off carries pollutants and sediments and increases
water temperature. National studies show that as
watershed imperviousness approaches 10 percent,
streams degrade quickly.

DNR works with state agencies and local
government to evaluate impacts of development
on ground and surface waters. DNR provides
information to developers and land managers on
best management practices, ordinances, and land
use plans that protect surface and ground water.

Trout streams and fens are particularly sensi-
tive to land use changes in the watershed. Success

in protecting these sensitive ecosystems is a good
indicator of DNR’s progress in maintaining
healthy watersheds.

Urban trout streams
Fifteen streams and six lakes in the Twin

Cities metropolitan area support trout. At least
four other trout streams no longer support trout
due to deteriorated water quality and habitat.
DNR helps local governments develop compre-
hensive watershed plans and works with partners
to restore streams. Four stream restoration
projects have improved approximately three miles
of trout stream habitat in the metro area. Projects
planned for 2001 include about one mile of
stream channel restoration and five miles of
riparian buffer improvements. In the past year,
412 volunteers with the Metro Trout Stream
Watershed Protection Initiative contributed more
than 2,000 hours to water quality monitoring and
stream restoration projects.DNR activities:

• Evaluate water
appropriations
and assess
ecosystem
impacts

• Provide technical
assistance to local
government

• Restore riparian
areas

Desired outcomes:

• Stream and lake
water tempera-
tures within
targets

• Sensitive
ecosystems
protected

• Stream flow
protected

• Sedimentation
and pollution
controlled

Soil infiltration capacity for Valley Creek watershed, Washington County. Valley Creek

trout steam has a naturally reproducing population of brook, rainbow, and brown trout.

DNR helped local governments and citizens develop a watershed plan to protect the

stream. The plan utilized a hydrologic database developed by the University of Minnesota

and the Science Museum of Minnesota. Water quality declines as impervious surfaces

increase. Currently, Valley Creek watershed has 4 percent imperviousness.

DNR focuses on
three important
resources in
urban areas:
surface and
ground water,
natural areas
and open space,
and community
forests.

Geographic Information Systems
Department of Landscape Architecture

University of Minnesota

Data compiled and mapped in the Department of Landscape Architecture at the
University of Minnesota. Funding for this work was provided by a grant from the
St. Croix Watershed Research Station of the Science Museum of Minnesota.
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Calcareous fens
Calcareous fens are unique wetlands formed

where cold, mineralized ground water reaches the
surface. Rare plants flourish under these condi-
tions. Many Twin Cities metropolitan area fens
have been degraded or destroyed. Development
miles from a fen can alter the amount, source,
and quality of water entering the wetland. Com-
munity wells can reduce ground water inputs and
road construction can channel polluted storm
water into the fen.

The 1991 Minnesota Wetlands Conservation
Act gives special status to calcareous fens. DNR’s
County Biological Survey has an inventory of
remaining calcareous fens in the Twin Cities met-
ropolitan area. DNR works with citizens, local
governments, and other state agencies to protect
these wetland communities.

DNR’s efforts to protect Savage Fen is one
example of fen management. Savage Fen is a 425-
acre wetland complex in Scott County. DNR
developed a Savage Fen Resource Plan that includes
information on effects of current ground water

appropriations on the fen, projections of future
water appropriation needs and potential
environmental impacts, and strategies for local
community actions to reduce impacts to the fen
complex. For example, DNR is evaluating water
appropriation proposals in Burnsville, Savage,
Prior Lake, and Shakopee. DNR and the City of
Savage are cooperating to locate new wells in
deeper aquifers, and on storm-water management
and wetland fill projects to ensure that they will
not harm the fen. In 1998 DNR denied permis-
sion to construct a county road through the fen
but is assisting in a study to identify transporta-
tion alternatives that meet development needs of
Scott County and Savage while protecting the fen.

Reducing water temperature in Brown’s Creek to restore trout habitat.

Sixty-six degrees Fahrenheit has been shown to be the optimum water

temperature for the growth and survival of juvenile brown trout. Despite

ground water flow, water temperature between Oak Glen and Stone Bridge is

higher due to runoff. DNR is working with the City of Stillwater and other

partners on stream restoration projects to reduce stream temperatures. Efforts

are underway to standardize monitoring methods among the organizations

collecting data.
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Citizens stabilize eroding stream banks at Brown’s Creek. Bank

restoration helps prevent sediment and sand from settling in the

stream bed, resulting in better trout reproduction.
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Ecosystem fragmentation. Dry oak savanna and dry prairie barrens near Bunker Lake in Anoka County were severely fragmented between

1953 and 1990.

DNR activities:

• Technical and
grant assistance
to communities

• Native vegetation
restoration

• Natural resource
management
plan development

• Public lands and
waters acquisition
and management

Desired
outcomes:

• Large, intact
natural areas

• Restored natural
communities

• Vegetative
corridors that
buffer and
connect natural
areas

Progress toward protecting and restoring
natural areas and open space

Improperly planned development can destroy
and fragment natural areas and reduce plant and
animal populations, recreation options, and
quality of life. In a 1999 survey of Twin Cities
metropolitan area voters, 88 percent of respon-
dents said that protecting natural areas plays a very
important role in preserving the quality of life in
their area

DNR’s strategy for protecting natural and open
space is to: 1) provide grants to local government
to inventory, protect, and restore natural areas;
2) develop natural resource protection and resto-
ration plans; and 3) acquire and manage public
lands and waters.

Provide grants to local government
DNR grants provide incentives to local gov-

ernments to inventory, protect, and restore natural
areas. Natural and Scenic Area grants, for example,
help governments and school districts acquire
natural and scenic areas. In the last biennium, DNR
awarded 25 grants, of which 14 protected 312 acres
in the east-central growth corridor. For example,
53 acres of upland prairie and red and white pine
forest were protected and incorporated into a cluster
development in Marine on St. Croix. In Sherburne
County, 29 acres and 1,200 feet of shoreline con-
taining oak woodland, brushland, and prairie were
acquired along the Mississippi River.

Develop natural resource protection and
restoration plans

DNR develops management plans to help
communities and landowners protect and restore
natural areas. In the last biennium, DNR devel-
oped management plans within the east-central
growth corridor for three sites comprising about
1,165 acres. For example, DNR helped develop
a management plan for 700 acres of private
property in Dakota County that is part of a 1,300-
acre natural area containing important natural
communities, rare plants, and wildlife habitat. The
plan protects natural features and restores dis-
turbed areas. More than 340 volunteers helped
remove exotic species, inventory rare species, and
plant vegetation to restore prairie and oak savanna
areas on the site.

In the Twin Cities metropolitan area, DNR’s
Neighborhood Wilds works with local govern-
ments and nonprofit organizations to help
neighborhoods protect, manage, and restore
natural resources that cross property boundaries.
Projects include areas where improved landscap-
ing and management could benefit nearby natural
areas. For example, five households are control-
ling buckthorn and restoring oak savanna on 25
acres near Afton State Park. In the last biennium,
DNR helped 14 neighborhoods develop and carry
out natural resource plans.

1953 1990
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Conservation Connections is a statewide DNR
program that provides a framework for implement-
ing the governor’s Smart Growth initiative. DNR
will work with communities and private landown-
ers to attain a statewide network of public and
private parks, recreational areas, forests, wildlife
habitat, natural areas, and other open spaces con-
nected by land and water corridors. Each region
will develop its own approach to Conservation
Connections (refer to page 74).

In the Twin Cities metropolitan region,
DNR’s Metro Greenways is working with partners
to identify and develop a network of natural areas
and greenways. DNR identified nine sites with
almost 500 acres for funding in the first year. The
first protected site, a 192-acre natural area around
Chub Lake in Dakota County, was designated a
WMA.

The Metro Greenways planning grants program
provides matching grants to local governments
and other agencies to inventory and map natural
resources and develop greenway and natural
resource plans. In the past biennium, the program
awarded 28 grants totaling $479,451. Because the
program requires a match from recipients, it has
had a nearly $1 million impact on greenway
planning in the metro area.

Acquire and manage public lands and waters
DNR-administered lands provide wildlife

habitat, sustain biological diversity, provide edu-
cational and scientific research opportunities, and
offer a variety of recreation opportunities. Other
public entities (federal, county, and city) also hold
public land for such purposes. DNR manages
about 77,700 acres of public land in the east-cen-
tral growth corridor and is seeking additional land
for WMAs.

DNR assures access to lakes and rivers through
the construction of boat access sites and shore fish-
ing sites. We also help local governments develop
surface water use zoning guidelines to regulate
watercraft.

Metro Greenways projects.

Metro Greenways protection

projects and planning grants

help local communities

incorporate resource

protection into local

land-use plans.

DNR land in the east-central growth corridor. DNR lands are 1.76 percent of the total

land in these counties.

DNR acres

Non-DNR acres

Wildlife
Management
Areas

State
Parks

Scientific and
Natural Areas

State
Recreation
Areas

Aquatic
Management
Areas

State
Forests
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Protection projects

Planning grants

Potential greenways

Protected areas
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Progress toward sustaining healthy
community forests

Community forests (all the public and private
trees within a city or town) provide recreational
opportunities, reduce air pollution, and provide
wildlife habitat. DNR helps communities acquire
the expertise they need to better manage their
forest resources.

The Community Forestry Program, a coop-
erative effort of the DNR, USDA Forest Service,
local government, and other state and private or-
ganizations, works with communities to increase
their capacity to manage their urban forests and
reduce tree loss due to development. In 2000,
DNR and numerous collaborators developed a
guidebook, Conserving Wooded Areas in Develop-
ing Communities. We are working with the
adjoining cities of Hugo and Lino Lakes to incor-
porate the book’s recommendations and other

DNR activities:

• Best
management
guidelines
development

• Technical
assistance and
grants to
communities

• Oak wilt
treatment

Desired
outcomes:

• Reduced tree
mortality

• Increase in
native tree
species

• Improved
forest
management
expertise for
communities

natural resource guidance into ordinances and land
use planning.

Since 1991, DNR’s Minnesota ReLeaf grant
program has provided matching funds to 436
communities to plant predominantly native trees,
protect native forests from oak wilt and develop-
ment, and complete forest assessments and
management plans. In 1999 and 2000, we helped
85 communities with 56 tree-planting projects,
42 forest health projects, and 16 inventories.

Oak wilt, an infectious disease, is a major cause
of oak mortality. DNR is monitoring more than
8,000 infection centers in 79 townships. Our goal
is to lower infection levels to one infection center
per square mile or less. As of 1997, we had treated
5,164 infection centers and had reduced oak wilt
from 2.97 infection centers per square mile to
1.8 centers per square mile. DNR has reduced oak
wilt risk on almost 15,000 acres of oak forest.
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Reduced oak wilt infection centers. Oak wilt infection centers have been reduced from

2.97 centers per square mile to 1.80 infection centers per square mile. DNR’s goal is no

more than one infection center per square mile.
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Progress toward providing resource
information and expertise to local
communities

Local governments make land-use decisions
that play a vital role in shaping the future of urban
and developing areas.

The programs described above demonstrate
how DNR works with local governments and
private landowners to protect specific resources
(surface and ground water, natural areas and open
space, and community forests). This section gives
examples of DNR activities that provide citizens
and local governments with information, train-
ing, and technical assistance needed to develop
and implement land use plans that protect natu-
ral resources.

Community-based planning
DNR provides technical advice to 12 of 17

Community-Based Planning Act pilot projects
throughout the state. The 1997 act integrates
sustainable development principles into local
comprehensive plans. DNR reviews draft com-

prehensive plans to identify important natural
resource considerations absent from the plans, and
informs community planners of technical infor-
mation or services that DNR can provide.

Natural resource mapping
County biological surveys. DNR’S Minnesota

County Biological Survey (MCBS) program as-
sesses and maps rare plants, animals, and natural
communities. In the last biennium, at least seven
counties and 12 cities and townships within the
east-central growth corridor incorporated MCBS
data into their comprehensive, park, or open space
plans. For example, Stearns County used MCBS
data on rare species locations and potential natu-
ral areas in developing its comprehensive plan.
MCBS staff helped Stearns County Parks acquire
land and develop a management plan for Quarry
Park and Nature Preserve, which contains rare
species such as the tubercled rein-orchid, Red-
shouldered Hawk, and Acadian flycatcher. DNR’s
SNA program used the data to protect a portion
of Sedan Brook Prairie, one of the few remaining
prairies in western Stearns County.

MCBS Map of Carver, Scott, and

Hennepin counties.  These

counties cover 1,300 square miles

and include Minneapolis and the

rapidly developing southern and

western suburbs. Remaining

natural communities such as high-

quality forests, wetlands, and

prairies cover only 2.3 percent of

the land area. The inset map

shows the extent of natural lands

before European settlement.

DNR activities:

• Natural
resources and
land cover
mapping

• Wildlife
management

• Technical
assistance

Desired
outcomes:

• Land use plans
that protect
natural
resources

• Increased citizen
and local
government
expertise in
protecting and
managing
natural
resources

U r b a n  a n d  Dev e l o p i n g  Ar e a s
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Aggregate resource mapping. In the Twin Cities
seven-county metropolitan area aggregate re-
sources (sand, gravel, and crushed rock) are
projected to be exhausted by 2029. Bringing ag-
gregate from outside the Twin Cities will increase
truck traffic and construction costs. To help coun-
ties plan for these changes, DNR has mapped
aggregate resources in Wright, Sherburne, and
Isanti counties. Benton and Chisago counties are
currently being mapped (refer to age 45).

Metro Land Cover Classi f ication System
(MLCCS). DNR, in partnership with Great River
Greening, the National Park Service, Dakota
County and other land management agencies,
developed a new land cover classification system
that better identifies vegetation type and imper-
vious surfaces. Metro Greenways has adopted the
system and the Metropolitan Council recommends
it as a “best practice” for land cover inventories.
Great River Greening is using the information
created from an MLCCS inventory to model po-
tential restoration areas and develop greenway
plans to improve the Mississippi Corridor through
St. Paul.

Distribution of aggregate materials in the Twin Cities

seven-county metropolitan area.

U r b a n  a n d  Dev e l o p i n g  Ar e a s

Projected urbanization and aggregate resources in

the Twin Cities seven-county metropolitan area, 2020.

Urbanization depletes aggregate resources through

increased consumption and loss of access to aggregate-

bearing lands.

Bedrock aggregate (dolostone) resources meeting current industry standards

Natural aggregate (sand and gravel) resources meeting current industry standards

Natural aggregate (sand and gravel) resources NOT meeting current industry standards

Unencumbered bedrock aggregate (dolostone) resources projected to 2020

Unencumbered natural aggregate (sand and gravel) resources projected to 2020

Urbanized areas projected to 2020MINNESOTA GEOLOGICAL SURVEY

UNIVERSITY OF MINNESOTA
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Deer population management in Minnetonka. The City

of Minnetonka has conducted a deer removal program

using special DNR permits. Deer populations increased

until 1997, when they began to drop in response to

management.

Twin Cities goose populations. The Twin Cities metropolitan

area goose management program, developed in partnership

with the University of Minnesota and local governments, has

resulted in a breeding population of approximately 20,000

geese as opposed to the potential population of 236,000

geese (based on a model by Jim Cooper, University of

Minnesota).
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Urban wildlife management
Urban areas offer good habitat for white-tailed

deer and Canada geese. Lack of predators, reduced
hunting, and minimal winter stress reduce mor-
tality. High deer populations increase deer-car
accidents and damage vegetation in natural com-
munities and developed areas. Goose droppings
impair water quality and interfere with recreation.

DNR works with local governments and
others to develop deer management plans tailored
to community needs and desires. The Metro
Bowhunters Resource Base (MBRB), a coalition
of archery and hunting organizations, works with
more than a dozen communities and landowners
to conduct special bow hunts during the archery
season. MBRB is demonstrating that archery is a
safe, effective, and cost-efficient tool for urban
deer management. Capable Partners, which of-
fers hunting opportunities to hunters with
disabilities, also helps communities manage deer
and goose populations.
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Goose droppings impair water quality and interfere with

recreation.  The University of Minnesota Extension Service

harvests geese for donations to Twin Cities metropolitan area food

shelves. Local units of government use special goose hunts as a

management tool.
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Outlook
Local governments, other state agencies, land

use planners, developers, private landowners, and
DNR are working together to develop and share
the information and technical assistance needed
to protect, restore, and manage natural resources.
Creative approaches are needed to guide develop-
ment patterns in ways that do not fragment and
destroy valuable natural resources. The challenges
this brings to DNR are:

• New cooperative efforts are needed to miti-
gate and prevent harmful, cumulative effects
of urban expansion and development of natu-
ral lands.

• Protecting natural resources requires planning
and implementing strategies across many gov-
ernmental units and land ownerships.

• The primary forces that shape low-density
sprawl are powerful and not easily modified.

DNR firmly believes that informed citizens
make wise decisions. To this end, DNR is imple-
menting the following strategies:

• DNR is placing more emphasis on fostering
partnerships with local governments. The ob-
jective is to strengthen DNR’s ability to serve
as technical advisors early in the land use de-
cision-making process. DNR will accelerate
these kinds of partnerships by coordinating
with the governor’s Smart Growth Initiative.

• DNR is using grants, natural resource infor-
mation, and technical assistance as our
primary tools to assist local governments and
private landowners in land stewardship actions.

• Recognizing the l imitation of its  staff
resources, DNR is focusing assistance efforts
on communities in rapidly developing areas.
It is helping such communities identify and
protect their highest priority resources, such
as ecologically significant natural lands,
unique wetlands, and surface and ground
water resources.

• Conservation Connections,  Metro
Greenways, and locally led watershed partner-
ships such as Miller Creek Task Force and the
Metro Trout Stream Watershed Protection
Initiative will serve as models for DNR’s part-
nership work.

As DNR seeks more effective ways to assist
local communities, we will need to develop more
accurate techniques to monitor the effectiveness
of these local assistance efforts.
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It’s far wiser to plan protection for valuable habitat than
to ignore human impacts and later try to erase the residue
of unplanned activity. Once an ecosystem has been de-
graded, can it be restored to health?

Grassy Point, a 100-acre spit extending into the St. Louis
River amidst the industrial traffic of Duluth harbor, offers
hope. Home to a diverse mix of marsh types not found
elsewhere in the entire St. Louis River system, the point
has harbored turtles, fish, and an abundance of birds. But
it has seen hard times. Tons of sawmill waste were left be-
hind from milling at the site in the late 1800s and early
1900s. More recently, Grassy Point has suffered garbage
dumping, invasion by purple loosestrife, and fill from road
construction.

Grassy Point
A second chance for a ravaged wetland

Restoration vision
In the mid-1980s, increased recognition of the value

of healthy wetlands sparked an interest in restoring Grassy
Point. The first major improvement, ironically, resulted
from additional development. Keene Creek, which had been
diverted years earlier, was rechanneled by a road-building
project back into the Grassy Point wetlands. Soon after
that project was completed, DNR began working with citi-
zens and local, state, and federal agencies on two strategies:
restoring a healthy ecosystem and increasing public access
and stewardship for Grassy Point.

Grassy Point has already come a long way toward ful-
filling the vision of project planners. Area residents
increasingly visit the point to experience the sights and
sounds of a diverse wetland. The Keene Creek excavation
has provided habitat for a number of fish species. DNR
continues monitoring of fish populations to assess the ef-
fectiveness of the wetland restoration, and St. Louis River
Watch monitors water quality in the Keene Creek/Grassy
Point area.

Accomplishments and activities
• A new channel. In 1995-96, workers removed

11,000 cubic yards of wood waste to carve a
second channel for Keene Creek to reach the
St. Louis River.

• Improved public access and protection. Gates
were added to discourage garbage dumping, and
a parking area and park benches were built. Boat
access to the St. Louis River is planned.

• Fill removal. Street construction fill is being re-
moved.

• Trail construction. The bike and pedestrian trail
between Irving Park and Grassy Point was com-
pleted. A wetland trail using floating or elevated
boardwalks and elevated wildlife viewing plat-
forms is being planned.

• Purple loosestrife control. Beetles that feed on
loosestrife were released in 1995.

A thumb of greenspace in a river of commerce. In the aerial view

of the St. Louis River, Grassy Point is in the foreground. The

structure in the background is a bulk cargo dock. The Grassy Point

wetlands provide a haven for nesting Great Blue Herons and Least

Bitterns… and a place where people from nearby West Duluth

neighborhoods and beyond can find solitude, wildness, and an

opportunity to cultivate an ethic of renewal and restoration.
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R e c re a t i o n

Introduction
 All levels of government are involved in providing outdoor recreation

opportunities, from federal to state to local. The private sector is a major
provider too, as demonstrated by Minnesota’s thriving recreation-oriented
tourism industry. Because this industry generates a substantial amount of
revenue, outdoor recreation contributes substantially to the state’s economy.
But most importantly, outdoor recreation generates a wealth of personal,
social, economic, and environmental benefits for Minnesotans.

Meeting the outdoor recreation needs of Minnesotans and others is a
major part of DNR’s mission. DNR seeks two major outcomes in meeting
recreation needs: 1) the public has a satisfying and safe outdoor recreation
experience, and 2) lands and waters, the base upon which many recreation
opportunities depend, remain healthy over the long term.

Many DNR programs and activities bear on outdoor recreation. They
can be grouped into five categories: 1) providing access to recreation lands
and waters, 2) sustaining healthy recreation lands and waters, 3) managing
fish and wildlife for recreation, 4) providing information and education, and
5) promoting safety. Directions 2000 provides a more detailed picture of DNR
recreation goals and strategies.

Providers of Minnesota recreation facilities.  DNR shares responsibilities for providing outdoor recreation

opportunities. Coordination among state, federal, county, and local governments; private landowners;

conservation clubs; and citizen volunteers helps serve the full spectrum of recreation demand.

Strategic outcomes for
recreation

• Healthy natural resources
able to produce outdoor
recreation benefits over the
long term

• Quality recreation
opportunities through access
and education

• Safe recreation opportunities
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Progress toward providing access to
recreation lands and waters

DNR supports recreation in many ways. We
provide a variety of recreation areas and facilities.
We also survey customers, tailor management to
meet changing recreation needs, and work with
other recreation providers to ensure a full spectrum
of recreation opportunities.

Providing recreation areas and facilities
State lands and waters have been an impor-

tant component of Minnesota’s recreation system
since Itasca State Park was established in 1891.
The 1975 Outdoor Recreation Act (ORA) orga-

nized state-administered public recreation lands.
DNR has management responsibility for state
parks, state recreation areas, state trails, state
SNAs, state wilderness areas, state forests, state
wild and scenic rivers, state water access sites, state
WMAs, state aquatic management areas (AMAs),
and other units such as state safe harbors. These
areas are widely distributed. For example, there is
a state park within 50 miles of every Minnesotan.

DNR develops facilities on public lands and
waters to promote safe and high-quality recre-
ation. Campgrounds, state trails, public water
access, fishing piers, and other facilities help
people get outdoors and enjoy Minnesota’s re-
sources. We are responsible for more than 1,000

DNR activities:

• Development
and maintenance
of facilities on
state lands and
waters

• Recreation
demand
research

• Financial and
technical
assistance to
partners

Desired
outcomes:

• Use and
satisfaction with
facilities

• Participation in
recreation by
many different
groups

Increases in Minnesota state park visits.

Minnesota state parks had 8.6 million visits

in 1998. Park visitation has grown faster than

Minnesota’s population. Visitor satisfaction

remains high.
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Recreat ion

miles of state trails, 1,550 public water access sites,
220 fishing piers and shore fishing sites, and 24
designated canoe and boating routes.

Use of recreation facilities and user satisfac-
tion are good measures of access and high-quality
recreation. State park attendance is growing to over
8 million per year. Park satisfaction has remained
consistently high, according to visitor surveys; in
1998, nearly 70 percent of visitors had their
“expectations exceeded,” or were “completely sat-
isfied” with the trip. Another 26 percent were
“mostly satisfied.” Only one percent were dissat-
isfied to any extent. Trail use and ratings are high
as well. A recent survey of nine state trails showed
a total annual use of approximately 900,000 user
hours. Public accesses are also used frequently.
Minnesota is a boating state with approximately
793,000 licensed boats, fourth in the nation.

Meeting dynamic recreation demands
Outdoor recreation demand is dynamic; it

constantly shifts as social structure, preferences,
and demographics change. DNR uses a three-part
approach to meet dynamic recreation demands.

The first part of our approach is to track
demographic trends, survey recreation users, and
assess types of use and satisfaction with facilities.
We survey customers statewide for awareness and
satisfaction every four years; our most recent
survey was completed in 2000. We also recently
collaborated on statewide lakes and trails surveys.
The information we gather helps us clarify the
expectations of various groups and alerts us to
changes in recreation demand.

Trail users express high satisfaction with Minnesota

state trails for their use and enjoyment.  Biking is the

most common trail use. Other popular activities include

skating, walking, and running.

Minnesota boaters give high marks to public access

facilities for launching and landing a boat.  The current

high ratings are a continuation of such ratings since 1985,

when boaters rated the facilities virtually the same.
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The second part of DNR’s approach is to de-
velop facilities and programs that meet the needs
of distinct user groups where possible. For ex-
ample, after identifying a need to improve access
for people with disabilities, we instituted a pro-
gram to meet universal design standards and to
communicate accessibility information. In 2000
we initiated “Open the Outdoors,” a summary of
accessibility information on the DNR website.

Our facilities and programs are also evolving
to accommodate the increasing representation
of persons of Southeast Asian ethnic background
among hunters, anglers, and park users. South-
east Asian families often recreate in groups of 60
to 100 people, and parks need more group areas
to accommodate these visitors. In 1998 our out-
reach activities for this user group included 28
field trips at state parks that served 1,647 people.
We also recruit and train Southeast Asian conser-
vation officers who serve as liaisons between DNR
and the Southeast Asian community.

Other groups with specific interests commu-
nicate trends in recreation, such as those related
to OHVs. We try to serve these interests in ways
that are consistent with resource protection and
public safety. For example, we are opening two
new facilities specifically for OHVs, and are in
the process of designating OHV use areas in state

forests (see also page 36). DNR needs to work
with many groups to balance a variety of recre-
ation interests that range from using OHVs to
biking to hiking.

The third part of our approach is to partner
with local governments and other recreation pro-
viders to meet a broader spectrum of recreation
demand. DNR financial and technical assistance
helps communities and clubs develop and main-
tain recreation facilities. For example, we provide
grants to local communities for developing snow-
mobile and cross-country ski trails. We advertise
these grants through our Financial Assistance
Directory and the DNR website.

In some cases, recreational development (e.g.,
trails) may be the catalyst to link various habitats
and open spaces into a healthier, more connected
environment. DNR and local communities can
use these partnerships to both promote quality
recreation and sustain healthy lands and waters
for the long run.

DNR also works with local governments on
other kinds of large-scale community projects,
such as developing safe harbors along Lake
Superior’s North Shore. The Silver Bay safe harbor
and marina opened in 1999, and a safe harbor
and boat access will open at Taconite Harbor in
2001.

Outdoor recreation demand for 2025.

Growing population and tourist centers

require DNR to keep up to date on

changing trends. A diverse public means

that many types of facilities are required

to meet a variety of recreation demands.

R e c re a t i o n
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Progress toward sustaining healthy
recreation lands and waters

 DNR strives to sustain a healthy natural
resource base upon which many recreation oppor-
tunities depend. State laws provide guidance for
the conservation of state recreation lands and
waters. The ORA directs that state parks, for
example, be managed to protect natural and
cultural resources, while providing for the use,
enjoyment, and understanding of such resources
without impairment for the enjoyment and recre-
ation of future generations.

DNR sustains healthy lands and waters in
many ways. DNR makes widespread use of part-
nerships to conserve lands and waters. (See
Conservation Connections page 74 and the
Water Resources Chapter). DNR also protects
recreation lands and waters in three ways: 1) DNR
management plans guide use and development of
recreation facilities; 2) DNR mitigates damages
when they occur; and 3) DNR enforces natural
resource laws.

Preparing management plans and managing
lands

DNR works with citizens and local govern-
ments to prepare management plans that balance
recreation with resource protection. Plans estab-
lish long-range visions to guide development of
facilities and resource management. They seek to
meet multiple recreation demands while protect-
ing natural and cultural resources. Minnesota’s
state parks, state trails, and WMAs, for example,
have management plans that are periodically
updated.

DNR works to improve resource conditions
on state lands. In 1999 we carried out 322 projects
on state parks, including exotic species removal,
prescribed burns, seed collection and plantings,
and restorations. These activities enhance native
plant communities and provide habitat for animals.
They also provide recreation opportunities such
as wildlife viewing and nature observation (see
page 70). And ultimately they protect Minnesota’s
natural diversity. For example, state parks harbor
343 different types of rare species, plant commu-
nities, and unusual geologic features.

State park management
A recent legislative audit concluded that

DNR effectively manages state parks and that
state park visitors are satisfied with their
recreation experiences. The audit criticized
DNR, however, for giving higher priority to
recreation and education than to preserva-
tion of natural resources. Since the audit, we
have increased the time devoted to resource
management in state parks by 25 percent. We
have also shifted positions to include four
more parks resource managers, and have
developed two projects to mitigate damage
from recreation overuse.

DNR activities:

• Management
plan
development

• Plant
community
management

• Recreation
impact
minimization

• Law
enforcement

Desired
outcomes:

• Healthy
recreation lands

• Few problems
with overuse

• Protected
resources

• Law-abiding
citizens

Dakota skipper.  Species that are listed as endangered,

threatened, or of special concern benefit from habitat

protection and resource management on state lands.
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Preventing and mitigating damage from
recreation overuse

Intensive recreation can degrade both natural
resources and the recreation experience. DNR
strives to ensure that recreation causes minimal
damage to the environment. For example, field
staff evaluate and resolve problems with soil ero-
sion along heavily used trails and soil compaction
and vegetation loss at campsites. DNR seeks to
prevent problems—for example, by designing and
constructing trails in ways that minimize soil ero-
sion.

Long-term monitoring is critical to determine
the effectiveness of efforts to protect natural
resources on recreation lands. Clear measures of
progress are difficult to develop. They are often
site specific. For example, the absence of resource
deterioration can be a measure of success in a
heavily used park. We need to develop clearer
statewide measures of resource protection on rec-
reation lands and waters.

Enforcing natural resource laws
Consistent and active enforcement of natural

resource laws protects recreation lands and waters.

Volunteers help protect a stream bank in Temperance River State

Park. This new boardwalk provides a clear pathway and helps stabilize

stream bank soils and vegetation. More than 6 million people use

Minnesota state park trails each year. Without careful trail design and

maintenance, long-term use could harm surrounding resources.

It also promotes responsible behavior and better
recreation opportunities for everyone.

DNR enforces a wide range of natural
resources rules and regulations, some of which
pertain specifically to recreation (e.g., rules
pertaining to recreation areas under DNR
jurisdiction, and regulations related to fishing,
hunting, and the use of recreation vehicles). DNR
conservation officers primarily use one-on-one
interactions to promote stewardship and protect
resources.

DNR uses a triad approach that coordinates
enforcement with education and information
delivery to protect resources and promote safety.
Measuring how well enforcement actions protect
lands and waters is complicated by the difficulty
in quantifying the deterrent effect of our efforts.
Enforcement actions provide just one measure of
activities that likely deter resource damage. During
fiscal year 1999-2000, DNR issued about 16,000
summons and warnings for all types of violations.
This is an increase of more than 3,000 over prior
years. In 1999 DNR also made nearly 300 arrests
through the Turn in Poachers Program alone.

R e c re a t i o n
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Progress toward managing fish and
wildlife for recreation

Fishing
DNR promotes fishing opportunities on 5,400

lakes and 15,000 miles of streams, including 3,600
miles of trout streams. We maintain 3,000 public
water access sites and more than 200 fishing piers
and shore fishing sites.

To promote quality fishing, DNR maintains
healthy waters, protects and improves habitat,
regulates catch, enforces laws, stocks lakes and
streams, conducts research, monitors fish popu-
lations, and provides information and education.
We also monitor catch rates and angler attitudes.
A 1998 statewide survey of licensed anglers, for
example, showed that 54 percent were satisfied or
very satisfied with their overall experience during
the previous year, 26 percent were neutral, and
21 percent were dissatisfied to any extent. DNR
will continue to chart attitudes over time.

Fishing pressure is generally increasing. The
U.S. Fish and Wildlife Service estimated angling
occasions in Minnesota at 26 million angler-days
in 1996. Fishing-related activity generates about
$1.9 billion each year in direct expenditures to
the state’s economy.

Overall, angling has not been shown to deplete
fish populations to the point where reproductive
success is threatened. However, in some cases high
fishing pressure can decrease catch rates and aver-
age fish size. In Minnesota, average size has
declined the most for black crappie, bluegill,
yellow perch, and northern pike. Walleye, muskel-
lunge, largemouth and smallmouth bass, and
stream trout populations have a stable average size
or are improving. Walleye seem to be fairly resilient
to fishing pressure. A growing catch-and-release
ethic is helping maintain or improve populations.

DNR uses experimental regulations on about
90 lakes and 12 streams. These more restrictive
regulations are intended to improve catch rates
and average fish size. Results of these efforts may
not be evident for about five years. DNR then
will apply the most effective regulations on other
waters.

While anglers pursue a wide variety of fish,
each with special habitat requirements, four
species are especially important in measuring suc-

cess. Walleye reflect conditions in warm water fish-
eries throughout the state, muskie are trophy fish
with particular habitat needs, brown trout popu-
lations reflect conditions in environmentally
sensitive cold water streams, and steelhead trout
populations reflect conditions in the unique Lake
Superior fishery.

DNR activities:

• Habitat
management

• Stocking

• Regulating
catch

• Research and
monitoring

• Information and
education

Desired
outcomes:

• Sustainable fish
populations

• High fishing
satisfaction

Recreat ion

Walleye. Walleye is the most widely sought fish
in Minnesota. It is found in 1,700 lakes and 100
streams. Minnesota anglers annually harvest about
3.5 million walleye totaling 4 million pounds.

DNR protects and improves walleye habitat,
regulates catch, and stocks walleye where natural
reproduction is limited and other desirable species
will not be harmed. Fish stocking is most useful in
specific instances, such as in lakes without spawn-
ing habitat and lakes with habitat that could support
self-sustaining fisheries. DNR is increasing annual
walleye fingerling production from 80,000 pounds
to 120,000 pounds. Stocking will focus on lakes
with the best potential for improved fishing.

Muskie. DNR maintains healthy native muskie
populations and stocks muskies in lakes with suit-
able habitat. This has increased the number of lakes
with muskie angling opportunities. In a 1998 sur-
vey, anglers at a fishing event gave muskie fishing
opportunities high rankings (8 on a scale of 1-10).

Electronic licensing system
In 2000 DNR launched an electronic

licensing system (ELS) allowing the purchase
of licenses from a local agent or by phone.
ELS gives more accurate information about
resource users and their needs. It also
streamlines business practices and cuts ad-
ministrative costs. DNR will begin selling
licenses via DNR’s website in 2001.

Licensing agents use ELS to provide qual-
ity service to hunters and anglers. On the day
prior to the firearms deer hunting opener,
ELS processed 67,471 transactions—more
than two licenses per second—with only a
few hunters reporting problems.
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Brown trout. Brown trout populations and
average size have dramatically increased in south-
eastern Minnesota over the past 30 years.
Perpetual easements secured by DNR allow public
access to 26 percent of trout streams on private
lands. Easements also allow DNR to improve
stream habitat. Together with improvements in
agricultural land use, these streams now support
healthy trout populations and have improved
water quality and flow.

Walleye abundance in all
878 stocked walleye lakes
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Walleye increases in stocked lakes.  Walleye populations have

increased in stocked lakes since 1977. The goal of the stocking

program is to increase walleye abundance and improve fishing success.
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Brown trout increases in southeastern Minnesota.  Brown trout were

introduced to the state’s cold water streams in the late 1800s. For

decades, trout populations were maintained by costly annual stocking.

Populations are now mostly self-sustaining. Periods of decline likely

reflect in-stream conditions during drought years.

Lake Superior steelhead. Steelhead catch rates on Lake

Superior tributaries increased throughout the 1990s. DNR

developed a management plan and implemented restrictive

harvest regulations in 1992.

Muskie fishing in stocked lakes.  Nearly three-fourths of muskie fishing

trips are to stocked waters. Muskie stocked years ago are now reaching

trophy size. A growing catch-and-release ethic helps protect this prized fish.

Based on averages of two annual survey periods (1986-1989 and 1996-1999)
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Steelhead. Though it is still too early to say
for certain, the North Shore steelhead fishery
appears to be recovering. After steelhead numbers
declined in the 1980s, DNR developed a man-
agement plan and worked with anglers to
implement harvest restrictions in 1992. These
limits probably led to the increases of steelhead
populations in the late 1990s. Long-term moni-
toring will track how steelhead fare in the future.
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Hunting
Hunting opportunities abound throughout

Minnesota. DNR directly manages habitat in
WMAs, wetlands, and state forests to provide
hunting opportunities, and gives technical assis-
tance to other public and private land managers
interested in improving wildlife habitats. We man-
age wildlife populations by protecting and
improving habitat on public land, monitoring
wildlife populations, adjusting hunting regula-
tions, and conducting research. We also enforce
wildlife laws to protect wildlife and public safety.
And we work with local government and conser-
vation groups to protect wildlife habitat and
provide hunter safety education (see page 72).

In 1999 we improved habitat, trails, and
facilities on 1,300 WMAs; protected hunting
seasons from court challenges; reviewed 1,300 pro-
posed projects for their effect on wildlife habitat;
helped 2,800 individuals resolve wildlife depre-
dation problems; and completed more than 600
wildlife survey routes.

Hunter satisfaction is a good measure of DNR
progress in promoting quality hunting. A 2000
DNR statewide survey shows that among Minne-
sotans who hunted in the previous year, 72 percent
were satisfied or very satisfied with hunting in
Minnesota, 10 percent were neutral, and 18 per-
cent were dissatisfied to any extent. DNR will
continue to survey attitudes over time.

Four wildlife species provide good measures
of DNR success in managing wildlife habitat and
game populations. White-tailed deer are found in
a variety of habitats statewide. Wild turkeys live
in hardwood forests near farm fields, while ruffed
grouse live in the birch-aspen forests of northern

Minnesota. Waterfowl depend heavily on high-
quality wetland areas.

Deer. The white-tailed deer is the most popu-
lar game species in Minnesota. Each year, roughly
500,000 hunters harvest approximately 175,000
deer. Whitetail numbers have tripled since the
1970s and are managed through hunting and
habitat alteration to maintain populations at
established goal levels. The antlerless deer permit
system helps control farmland deer numbers and
lessen the likelihood of declines in forest popula-
tions.  It  al lows DNR to intercede when
populations have become too large or to allow
increases of populations that have declined due
to weather or other factors.

The DNR goal is to maintain a deer popula-
tion that provides quality hunting opportunities
without excessive deer numbers creating damage
or nuisance conditions. DNR uses a system of 120
permit areas to manage deer. In each permit area,
DNR allocates hunting permits based on estimates
of deer population and desired population size.
Deer densities also vary with factors other than
hunting pressure. Habitat availability and land-
scape type (e.g., forest, farmlands, urban areas)
are of primary importance. Weather, especially the
length and severity of winters, strongly influences
deer herds, particularly in northern Minnesota.

Wild turkey. Thought to be native to south-
eastern Minnesota, wild turkeys had nearly
disappeared from the state by 1900. DNR trans-
planted wild turkeys to southeastern Minnesota
in the early 1970s. Additional transplants have
helped the birds spread throughout most of south-

Firearms license sales and deer

harvest.  Over the past 25 years, deer

license sales have continued to increase.

Meanwhile, the deer harvest has more

than doubled. Weather and habitat quality

contribute to short-term variations in deer

numbers. Recent mild winters helped the

northern herd recover from severe winters

in 1995-96 and 1996-97.
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DNR activities:

• Habitat
management

• Regulating
harvest

• Research and
monitoring

Desired
outcomes:

• Sustainable
game
populations

• High hunting
satisfaction
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ern Minnesota and to the west and north. Today
more than 20,000 hunters harvest more than
5,000 of the state’s estimated 40,000 wild tur-
keys each spring. Roughly one hunter in three
successfully bags a wild turkey.

Ruffed grouse. Minnesota has higher ruffed
grouse harvests and more public ruffed grouse
hunting land than any other state. Hunter fees
help DNR increase grouse habitat on state forest
land. DNR and partners monitor more than 130
ruffed grouse routes throughout the species’
Minnesota range. By monitoring grouse, we have
found that population declines that occur about
every 10 years are due to natural cycles, not hunt-
ing. This knowledge has allowed us to increase
the hunting season from just 16 days in 1948 to
more than 100 days today.

Waterfowl. Minnesota has a long and rich
waterfowl hunting tradition. Minnesota ranks
number one nationally in the total number of
duck hunters and is usually one of the top three
or four states in terms of total duck harvest. As
one of the nation’s most prolific waterfowl
production states,  Minnesota has stressed
management of wetland and associated upland
nesting habitats and has regulated hunting to
reduce harvest pressure on local breeding duck
populations. In recent years, continental duck
populations have increased to historic highs, yet
hunting seasons in Minnesota have been disap-
pointing. The lack of ducks migrating through
Minnesota in recent falls may be due to long-term
habitat degradation, recent wet cycles that have
damaged wild rice crops in northern wetlands and
created ideal habitat conditions in the prairies west
of Minnesota, and changing migration patterns.
To address this, DNR is working on a three-
pronged plan. The goal will be to increase the
amount and quality of fall migration habitat,
improve security for migrating waterfowl through
establishing additional refuges or other secure
areas, and increase hunter satisfaction by adjust-
ing regulations or other factors. (Also see
discussion of wetlands, pages 11-13).

Wild turkey harvest. As wild turkeys spread, so do hunting opportunities.

Hunter surveys show that lack of interference by other hunters is critical for a

safe, quality hunting experience. DNR limits permits to ensure healthy turkey

populations and to prevent hunter crowding.

Ruffed grouse harvest and population cycles. Grouse populations

naturally rise and fall in 10-year cycles. Minnesota has excellent grouse

hunting due to the quality of habitat provided on public lands.
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during the drought years of the late 1980s, then improved in the 1990s as

wetter conditions and more liberal regulations prevailed. However, duck

harvests in recent years have not risen to earlier levels, despite higher

continental waterfowl populations and more liberal regulations.
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Wildlife viewing and nature observation
Minnesota is of special interest to wildlife

watchers because it represents the intersection of
three major North American biomes: tallgrass prai-
rie, hardwood forest, and boreal forest. There is
an abundance of popular species such as Bald
Eagle, and a great diversity of rare, sought-after
wildlife such as Great Gray Owls.

Nature-based tourism is the most rapidly
growing segment of the national tourism indus-
try. Minnesota is a leader in this trend; the number
of wildlife watchers in the state has increased by
155 percent between 1985 and 1995. U.S. Fish
and Wildlife surveys indicate that wildlife tour-
ism, including birding, bird feeding, and wildlife
photography, was a $383 million-per-year indus-
try in Minnesota in 1996.

DNR supports wildlife tourism by protecting
natural areas, conserving native species, and work-
ing with partners such as the Minnesota Office of
Tourism to promote opportunities for wildlife
viewing and nature tourism.

Public lands and natural areas managed by
DNR are a major resource for nature-based tour-
ism. Many of the most sought-after wildlife species
and pristine outdoor experiences occur on state
lands, such as WMAs, state parks, state forests, and
SNAs.

DNR conserves native species by managing
and restoring populations of birds, mammals, rep-
tiles, amphibians, fish, mollusks, butterflies, and
other animals not traditionally hunted or har-
vested. Many are in need of special conservation
efforts. The Nongame Wildlife Program under-
takes a comprehensive conservation program that
includes survey, research, habitat management and
preservation, species reintroduction, technical
assistance, wildlife tourism, endangered species
management, and education. This program,
funded primarily by donations, works with many
partners to meet its conservation goals. (See pages
6 and 33 for indicators related to loons and eagles.)

DNR seeks to meet the needs of wildlife
watchers and wildlife tourism businesses through
education materials and workshops. For example,
our Travelers Guide to Wildlife in Minnesota
encourages wildlife tourism by identifying
120 sites of high interest to wildlife enthusiasts.
DNR also initiated a cooperative effort with the
Minnesota Office of Tourism to conduct 17
“Profiting from Wildlife Tourism” workshops
across the state during 1999 and 2000. Minne-
sota will be hosting future national gatherings on
wildlife tourism.

Recreat ion

DNR activities:

• Protection of
natural areas

• Species
conservation

• Wildlife
education

Desired
outcomes:

• Healthy plant
communities
and wildlife

• Participation in
wildlife viewing

Wildlife watching is popular

among all ages.  State lands

harbor a variety of plants and

animals that will be enjoyed

for years to come. DNR works

with partners to protect these

areas and support a growing

nature-based tourism industry.
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Progress toward providing information
and education

Information
The DNR Information Center provides a wide

range of information on recreation and
Minnesota’s natural resources. We answer approxi-
mately 160,00 telephone calls and 20,000 e-mail
questions and requests annually. The DNR
website also has become an important informa-
tion resource; there was an average of about
62,000 requests for website pages daily in 2000.
The site provides information on recreation fa-
cilities, handicapped accessibility, and natural
resource features. The DNR is rapidly expanding
the site’s collection of recreation maps, including
WMAs.

Education
Promoting a natural resources stewardship

ethic among all Minnesotans and especially rec-
reation users is one of DNR’s main goals. DNR
reaches recreational users through state fair displays,
school curricula, and the day-to-day work of field
staff. For example, conservation officers teach
people about resource protection when they attend
community events, check licenses, and provide
safety training.

DNR has numerous education programs
focused on the state’s recreation lands and waters.
For example, we set education priorities for each
state park. Attendance at the 25 state park visitor
centers totaled 710,523 in 1998. Eighteen parks
have full-time, year-round naturalists, and eight
have seasonal naturalists; 132,000 park visitors
attended more than 6,000 scheduled naturalist
presentations in 1998. In addition, 55,800 school-
children and teachers participated in 1,600
environmental education programs.

DNR also emphasizes water-related steward-
ship. Our MinnAqua education program pro-
motes stewardship and introduces youth to
fishing. Each year MinnAqua provides fishing
instruction to 25,000 Minnesotans.

The numbers of people participating in DNR
programs are good measures of progress toward
providing education. Measures of outcomes are
also important; DNR often uses satisfaction surveys
following education delivery to learn how to
improve our programs. Measures related to aware-
ness and stewardship actions following education
delivery are difficult to track, but would provide
valuable information.

R e c r e a t i o n

DNR activities:

• Publications
and website

• One-on-one
interactions

• Education
programs and
interpretive
centers

Desired
outcomes:

• Participation in
programs

• High
satisfaction

• Stewardship
behaviors by
recreation
enthusiasts

Education as cornerstone
Environmental education is a cornerstone

for fostering a strong natural resources steward-
ship ethic among all Minnesotans, one of
DNR’s two overarching sustainability goals.
This ethic will become increasingly important
as a growing human population puts additional
demands on the state’s resources. Providing
natural resources stewardship education is a pri-
mary and cross-cutting function for the DNR.

One goal of education is to better prepare
citizens and communities to make natural
resource decisions. Although DNR devotes con-
siderable effort to natural resources stewardship
education, these efforts have lacked adequate
coordination and guidance.

DNR’s “Cornerstones” task force, com-
prised of DNR staff and non-DNR educators,
recommended measures to strengthen DNR
education efforts (summarized in a DNR
report, Cornerstones 2000). The report recom-
mended a broad range of measures including:
building consistent messages and measurable
outcomes, enhancing investments to meet
education demands, expanding working
relationships with pre-K-12 providers, target-
ing education efforts to critical audiences,
collaborating with other education providers,
and reflecting a day-to-day commitment to
sustainability in our agency practices and
policies. DNR is implementing many of the
recommendations of this report.
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Progress toward promoting safe
recreation

Safety education and enforcement
High-quality recreation includes responsible

behavior. DNR uses education and enforcement
to help recreation enthusiasts have a safe experi-
ence and to protect natural resources.

Volunteer instructors have trained about
840,000 students since DNR conducted its first
firearm safety class in 1955. Since 1989, more than
25,000 bow hunters have been certified. Today
more than 4,000 volunteer instructors annually
train 22,000 youth and adults in firearm safety.
These courses have helped reduce firearms
accidents. In 1998 there were no hunting-related
firearms fatalities—the first fatality-free year since
official recording began in 1947.

Other classes keep the public informed about
hunting and resource laws. Hunting clinics address
topics for individual species (e.g., wild turkey,
bear). Advanced seminars focus on hunter conduct
and attitudes. These programs help people under-
stand hunting and outdoor issues and hunt safely
and successfully.

DNR manages safety programs for snowmo-
biles, all-terrain vehicles (ATV), off-highway
motorcycles (OHM), and boat and water use.
Increases in the number of recreational vehicles
(e.g., ATVs) keep education programs in high
demand. Volunteer instructors teach an average
of 350 snowmobile safety classes each year. In
1999, at the direction of the legislature, DNR
initiated a snowmobile safety course for young
adults. In the first two years, about 2,000 people
were trained. We educate and certify users of
ATVS, OHMs, and motorized watercraft through
independent study courses and written tests.

Statistics related to education and enforcement
(e.g., number of students trained, number of
warnings issued) are indicators of DNR’s role in
promoting safety. Indicators related to actual safety
can be less useful because they reflect a variety of
factors (e.g., number of participants, weather, and
length of season). However, DNR maintains
records of recreation-related accidents and fatali-
ties because they help highlight potential problem
areas.

Recreat ion

DNR activities:

• Safety
education and
training

• Enforcing laws

Desired
outcomes:

• Citizens trained
in safety

• Law-abiding
and safe user
groups

• Minimal
accidents

More than 4,000 volunteer instructors annually train 22,000

youth and adults in firearm safety.
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Outlook
Recreation is a highly visible part of DNR ser-

vices. For many citizens, pleasing recreation
experiences are the measure of DNR success.
DNR continues to provide quality recreation op-
portunities for a broad range of outdoor activities.
DNR continues to survey the recreation landscape
to provide new opportunities that serve emerg-
ing recreation interests and new communities.
Surveys of facility users indicate a high degree of
satisfaction with DNR performance in meeting
recreation needs.

The future will see growing needs that chal-
lenge DNR’s ability to meet recreation demand.
These needs also will challenge DNR’s ability to
sustain a healthy environment where people rec-
reate in large numbers. Challenges exist in four
key areas:

• Rapid land use change will bring new popu-
lations to many areas and at the same time
reduce open space needed to provide quality
recreation opportunities.

• New forms of recreation (such as ATVs) and
new user groups will place pressure on recre-
ation lands and sensitive environmental areas
and also bring new demands for outdoor rec-
reation services.

 • DNR will need to respond to new recreation
demands with existing staff and budgets and
must coordinate different and often compet-
ing activities. Managing conflict will be
essential since not all uses are compatible with
the same land. For example, motorized rec-
reation and other types of “quiet” recreation
often conflict.

• There are limits to what recreation users will
tolerate in terms of crowding or resource de-
terioration. These limits can be reached
suddenly and with little warning.

DNR will continue to work with partners to
address future challenges in outdoor recreation.
This will include monitoring resource impacts and
user satisfaction, keeping citizens informed and
involved, and carefully targeting resources to ad-
dress the most critical needs.

R e c r e a t i o n
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Conservation Connections

Minnesota’s open lands—our natural areas, parks, and
working forests and grasslands—often seem hemmed in
by pavement, buildings, and other habitat disruptions. Liv-
ing things and natural processes increasingly are impounded
on islands of habitat too small to support healthy popula-
tions for any length of time.

Dot to dot
Conservation Connections, begun in 2000, is a DNR-

led effort to help connect these islands with corridors of
habitat. By linking fragmented lands and waterways like
the lines in a dot-to-dot puzzle, such corridors extend the
habitat available to each living thing and so increase its
ability to thrive.

Ultimately, Conservation Connections is envisioned to
be a statewide network of natural areas, wildlife habitat,
working forests, parks, farmlands, and other open spaces
interconnected by land and water corridors.

Alert, advise, empower
Because Minnesota land is held in many hands, Con-

servation Connections is rooted in collaboration. DNR’s

Putting the pieces together

role is primarily to alert, advise, and empower. We seek to
educate citizens on the value of linking habitat; provide
grants and technical support to help communities gather
needed people and resources; and provide maps and advice
for designing the most effective connections. Our next step
is to extend our technical and financial assistance to local
governments and communities through Alliance Grants for

• comprehensive natural resource inventories;
• community-based plans for protecting, connecting, and

restoring natural habitat and open spaces; and
• community workshops to identify and set resource pro-

tection priorities.

Although Conservation Connections is still in its in-
fancy, potential benefits abound—healthier plant and animal
communities, cleaner air and water, and enhanced recre-
ation and economic opportunities. As awareness of the value
of habitat resources and connections grows, DNR antici-
pates widespread interest in establishing critical links
throughout the state. The resulting network of natural lands
and corridors will yield many long-term benefits for future
generations.
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Overview
DNR’s organizational infrastructure and

human resources provide the means to manage
natural resources. The department is organized
into nine divisions and five supporting bureaus.
DNR divides the state into six regions; all divi-
sions and bureaus are represented in each regional
office. Regions supervise staff in 123 area offices.
Central office supports the field organization and
operates and staffs many field programs.

Recently, DNR has undertaken several orga-
nizational changes to improve effectiveness:

• Split the Division of Fish & Wildlife into
three divisions: Fisheries, Wildlife, and
Ecological Services.

• Consolidated the Office of Planning and the
Financial Management Bureau to form the
Office of Management and Budget Services.

• Consolidated the License Bureau and Infor-
mation and Education Bureau to form the
Bureau of Information, Education, and
Licensing.

• Consolidated the Division of Minerals and
the Bureau of Real Estate Management to
form the Division of Lands and Minerals.

• Consolidated the Bureaus of Engineering and
Field Services.

DNR conducted an in-depth assessment of
the efficiency of DNR’s regional organization and
will continue to staff six regional offices.

The DNR Organization

The mission of the DNR is to work with
citizens to protect and manage the state’s
natural resources, to provide outdoor recreation
opportunities, and to provide for commercial
uses of natural resources in a way that creates
a sustainable quality of life.

DNR efforts to fulfill this mission will be
guided by an increased focus in three areas:
1) Fiscal Responsibility—DNR will ensure pro-

grams are financially responsible and ensure
that funds are spent wisely and appropriately.

2) Clear Communications and Decision-Making-
—DNR will work with stakeholders to
improve our communication and delivery of
information and ensure accountability for
efficient and effective public service.

3) Human Resources Management—DNR will
constantly seek improvements to the quality
of the work force to ensure that staff meets
increased public demands for current and new
services.

Divisions

Ecological Services

Enforcement

Fisheries

Forestry

Lands and Minerals

Parks and Recreation

Trails and Waterways

Waters

Wildlife

Regional Offices

I. Bemidji

II. Grand Rapids

III. Brainerd

IV. New Ulm

V. Rochester

VI. Metro

Bureaus

Engineering & Field Services

Human Resources

Information, Education and Licensing

Management and Budget Services

Management Information Systems
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Fiscal Responsibility
DNR’s operating budget for the FY 2000-01

biennium is approximately $597 million, spread
over 30 separate funds in 330 accounts. The state’s
General Fund accounts for approximately 49 per-
cent of our budget. Much of the remainder is
covered by “dedicated funds,” such as the Game
and Fish Fund and the Natural Resources Fund,
that are earmarked for specific resource manage-
ment activities. The Natural Resources Fund
includes sub-funds for recreation related to wa-
ter, snowmobiles, ATVs, off-highway motorcycles,
off-road vehicles, and nongame wildlife. All ma-
jor dedicated funds contribute proportionally to
the general operations of the agency.

Revenues generated approximately 57 percent
of the DNR operating budget in FY 2000. These
revenues are derived from a wide variety of
activities and sources and are deposited to a com-
plex accounting structure. The major categories
of revenues are:

• fishing and hunting licenses
• taxes, including sales tax and unrefunded gas

tax
• vehicle registrations (watercraft, snowmobile,

ATV, off-highway motorcycle, off-road
vehicle)

• sale and use of natural resources (timber and
mineral leases, land sales and leases, and water
appropriations)

• use permits, such as park vehicle permits
• federal grants and cooperative agreements
• special revenue funds

DNR monitors its expenditures closely
through a system of quarterly reviews at the com-
missioner level. We are working to develop an
improved automated revenue management system
to address the growing complexity of tracking and
accounting for our funding sources.

DNR 10-year budget history. When adjusted for inflation, DNR expenditures

show an increase of 2.06 percent per year from 1991 to 2000.

DNR funding sources. DNR’s FY

1999 operating budget was $246

million; tax supported expenditures

were 1 percent of total General

Fund expenditures. The average

citizen paid about $25 for DNR

programs, including $13.27 of

individual income tax and $5.34 of

sales tax.



77

Clear Communications
and Decision-Making

DNR constantly seeks to improve our work
with stakeholders. Good communication means
actively listening to citizens and partners. It en-
sures accountability for efficient and effective
public service.

DNR is committed to standing behind col-
lective decisions and clearly communicating
DNR’s role in resource partnerships to citizens,
legislators, local government, the media, the pri-
vate sector, stakeholders, and other agencies. We
consider all relevant information in making deci-
sions. When we are not the deciding party, we
advocate our interests. Within the limits of our
staff, we are receptive and responsive to all inquir-
ies. We accept criticism and respond to that
criticism as appropriate.

In carrying forward our commitment to
improved communication and decision-making,
the department recently adopted two policies.

The Land and Easement Acquisition Policy
directs department staff to consult with county
governments when land and easements acquisi-
tions are proposed. The intent of the policy is to
build on the good working relationships the DNR
has with county governments throughout Min-
nesota. The objective is to be honest and forthright
and to allow county governments to assess the
impact of land acquisitions by the DNR.

The DNR Communications Policy was estab-
lished to guide all department communications
with the media and clarify internal responsibili-
ties and coordination. The policy is based on the
principles of openness, courtesy, respect, and
truthfulness. It recognizes that DNR communi-
cation with the public not only reinforces and
enhances our mission, but also is a crucial part of
fulfilling our mission. This policy outlines staff
responsibilities for internal communication
coordination and provides procedures for media
contacts and news releases.

We will continue to adopt necessary policies
and procedures to enhance our communications
and decision-making.

Human Resources
Management

DNR has more than 3,100 employees
throughout the state. Employees in the central
office manage statewide programs, work with the
legislature, and support regional and field staff.
Regional management teams implement natural
resource management programs and provide
administrative support for each of the six regions.
Area management teams and watershed or land-
scape teams work at the local level to carry out
natural resource management mandates and
collaborate with local communities to meet
mutually agreed-upon goals.

DNR employees by broad occupation (full and part

time), fall 2000. Nearly one-third of the DNR work force

serves in the professional category. That category faces

the greatest percentage losses to retirement over the

next few years.

Unrepresented/
MCC 12%

Law
enforcement
5%

Managers &
Supervisors
13%

Craft,
maintenance,
labor &
services 19%

Technicians 9%

Clerical 12%

Professionals 30%



78

700

0

100

200

300

400

500

600

Service Clerical Technical       Law
enforcement

Professional Supervisor Manager

Fu
ll-

tim
e 

eq
ui

va
le

nt
s

White male

White female

Ethnic minorities

Persons with disabilities

Critical Human Resource Issues Facing the DNR
Aging of the DNR Work Force. More than 35

percent of DNR employees are in the 46-55 age
bracket. Many of these employees will retire in
the next few years, taking with them a wealth of
technical, organizational, and operational knowl-
edge that cannot be easily replaced. Another 35
percent of DNR employees are in the 36-45 age
bracket. While these employees are not expected
to retire soon, many are involved in labor-
intensive work. This work becomes more difficult
and more likely to cause injuries as a person ages.

Employee age distribution by

occupation type. More than 70

percent of the DNR work force is

in the 36-55 age bracket. This

creates need for accelerated

succession and work-force

planning.

Having a Work Force that Mirrors the Public
Served. Population projections for Minnesota for
the next 20 years show a marked increase in
minorities. Members of these communities use the
state’s natural resources; however some—in par-
ticular, new immigrants—may not be familiar
with natural resources laws and regulations.
Diversifying the DNR work force is critical to
ensure that our programs and services are relevant
for all citizens in our state and that policies are
appropriately communicated to all who are
affected by them.

DNR employees statewide by

protected group and white

male status (full time and

seasonal), August 2000.  DNR’s

recruitment, hiring, and retention

goals for females, ethnic

minorities, and persons with

disabilities are designed to

create a work force that mirrors

the population we serve.
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To help address these issues, DNR has in-
creased succession and work-force planning. We
merged our Southeast Asian outreach, Southeast
Asian environmental education, Hispanic out-
reach, and affirmative action and diversity
programs, a move that directs additional resources,
skills, and support to meet our recruitment, hir-
ing, and retention goals for work-force diversity.

DNR adopted leadership themes for 2000-2001 that are used to build
division and regional directors’ performance objectives so that they can continue
strong leadership and enhance our ability to manage the state’s natural resources.

Some of these themes are:
How are you providing responsible leadership?

providing guidance, fostering creativity, supporting collaboration, modeling
interest-based conflict management, carrying out succession and work-force
planning

How are you serving diverse members of our community?
Americans with Disabilities Act access issues, affirmative action hiring

opportunities, public involvement processes in planning and management

How are your ensuring that our employees work in a safe and
harassment-free work environment?

holding routine director and management team discussions regarding
employee safety and health, promoting and endorsing safety training, holding
inspections, investigating accidents
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The Task Ahead
As the DNR steps into the next century with

the responsibility of sustainably managing
Minnesota’s natural resources, it faces new chal-
lenges and opportunities. Our natural resources
are increasingly influenced by global forces: glo-
bal economics, global climate change, and
unprecedented global social mobility.

As a natural resource organization, we must
develop more effective tools to anticipate and re-
spond to changing conditions that will influence
the future health of natural resources. Performance
evaluation is one such tool.

This report documents what DNR and part-
ners are doing to maintain a healthy natural
environment. It records things we're doing well
and our successes in sustaining our natural re-
sources. It also records trends that pose troubling
challenges for the future.

Indicators as Information Tools
Information is key to sound natural resource

management. The Information Age has made vast
quantities of data available. Indicators help us sim-
plify and summarize those data into more concise
measures.

Good indicators have several qualities. They
are sensitive to natural resource change. They re-
flect public values. They are easily understood.
They can be tracked over time.

This report uses indicators to help clarify and
document natural resource trends and issues. Our
goal is to routinely incorporate indicators into
day-to-day decision making at all levels of our
organization, using the information they provide
to continuously improve our management ap-
proaches.

A First Step
DNR is committed to being a leader in devel-

oping indicators that integrate economic, social,
and environmental values. We will continue to
participate in interagency efforts such as the
governor’s Smart Growth initiative and the water
management unification task force, and work to
develop criteria and associated indicators for evalu-
ating environmental policies and programs.

Development and use of performance indica-
tors is in its infancy. We must enhance the effective
use of indicators in two major ways:
1) DNR and partners need to cooperatively de-

velop new indicators that gauge changes in
natural resource conditions more accurately
than existing indicators. We will need to
foster partnerships to share the costs of
environmental monitoring.

2) DNR needs to develop interim targets to mea-
sure progress toward long-term goals. For
example, in five years, how many pheasants
should we see harvested? How many acres of
land should be enrolled in forest stewardship
plans to ensure long-term sustainable forests?
How many miles of trail should we construct
over the next 10 years to meet outdoor recre-
ation demand? We'll need to work closely with
stakeholders to develop such targets.

Partnerships
Our role is to promote a stewardship ethic.

The conservation, restoration, and sustainable use
of natural resources rest with all citizens. We
believe that citizens will make sound resource-use
decisions if they have the right information. We
believe that indicator information will help
citizens better understand the linkages between
human activity and resource conditions.

DNR will rely on an informed citizenry to help
us better manage natural resources. We welcome
a broader participation in assessing program
effectiveness. We expect that future partnerships
with citizens and stakeholders will result in a
healthier environment. We expect that these part-
nerships will enhance the many benefits important
to the economy of the state and the lifestyles of
our citizens.
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In this report we use approximately 120
indicators to describe natural resource conditions,
DNR activities, and the results we hope to
accomplish. These indicators highlight what is
most central to DNR’s mission and goals,
including a wide range of partnership efforts and
progress toward healthy natural resources and
public benefits. We are committed to using indi-
cators for sound natural resource management.

Water Resources Chapter

Lakes
Lakeshore development—homes per mile of lakeshore

(p. 4)
Water quality—percent of lakes that are swimmable

and fishable (p. 4)
Overall lake quality—lake user perceptions (p. 4)
Natural characteristics of shorelines—number of

shoreline alteration permits issued (p. 5); num-
ber of lakescaping workshops and number of
participants (p. 6); number of shoreline resto-
rations (p. 6)

Wildlife—loon population trends (p. 6)
Fishing—fish populations and angler satisfaction

(described in Recreation chapter pp. 66-67)

Rivers and streams
River protection—number of community-based plans

updated for wild and scenic rivers (p. 7)
River health—mussel trends (p. 7)
Riparian alterations—percent of Minnesota streams

that have been channelized (p. 8)
Restored natural characteristics—Whitewater River

restoration (p. 8); fish numbers and diversity
p. 8); location of dams removed along the Red
River of the North (p. 9); fish passage (p. 9)

Flood damage reduction—number of flood gauge
monitoring sites (p. 10); dollars provided for
flood damage reduction and estimates of cost
savings (p. 10)

Appendix: Indicators Used in this Report
Wetlands
Wetland status—distribution of remaining wetland

acres in Minnesota (p. 11)
Wetland acreage—net change in acres on DNR-regu-

lated wetlands (p. 12)
Wetland quality—number of wetland restorations

(p. 13); number of wetlands with water-level
management (p. 13); number of acres protected
through acquisition (p .13)

Wildlife—breeding duck population trends (p. 13);
waterfowl harvest (described in Recreation
chapter p. 69)

Exotic species
Education and enforcement—number of boat inspec-

tions for exotics (p.14)
Awareness—percent of boaters aware of exotic spe-

cies laws (p. 14)
Trends in exotics—number of water bodies infested

with Eurasian watermilfoil (p. 14); number of
watersheds still free of exotics (p. 13)

Water supply
Water use in Minnesota—number of gallons used by

category over time (p. 15)
Water supply monitoring—number of observation

wells (p. 16)
Water levels—depth to water in DNR observation

well (p. 16)
Research and technical assistance—completion status

of County Geologic Atlas maps (p. 16)
Water supply conservation—reduction in wasteful

water use (p. 17)

Forest Resources Chapter

Enlarged and protected forest land
Forest status—percent of forest land owned by pub-

lic and private (p. 23); acres of forest land
(p. 24); acres of forest in five forest types (p. 24);
forest age structure in northeastern Minnesota
(p. 35)
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Forest management—acres of forest land with stew-
ardship plans (p. 26); acres of private land
reforested with DNR assistance (p. 26); acres
of state-administered land reforested following
harvest (p. 35)

Fire management—number of wildfires suppressed
by DNR (p. 27); acres treated using prescribed
fire (p. 27)

Healthy, resilient forests
Old-growth—acres of old-growth forest protected by

designation (p. 31)
White pine—acres planted to white pine (p. 32)
Forest wildlife—changes in forest bird populations

(p. 32); gray wolf population size (p. 33); occu-
pied bald eagle nesting areas (p. 33)

Forest economics and recreation
Forest industry—prices paid to public agencies for

sawtimber and pulpwood (p. 24); value of for-
est products manufactured in Minnesota (p. 24);
forest industry contribution to gross state prod-
uct (p. 24)

Timber harvest—acres of forest harvested statewide
(p. 34); acres of state-administered land harvest
by harvest method (p. 34); projected timber
harvest (p. 24)

State revenues—revenues generated from sale of tim-
ber on trust fund lands (p. 34); revenues from
state mineral leases (p. 35)

Forest-based recreation—campsites in state forest
campgrounds (p. 36); camper nights spend in
state forest campgrounds (p. 36); miles of rec-
reational trai ls  in state forests  (p.  36);
off-highway vehicles registered for recreational
use (p. 36)

Agricultural Areas Chapter

Resilient grasslands and water resources
Characteristics of agricultural areas—acres of agricul-

tural land (p. 39); acres of cropland meeting
crop residue targets in Minnesota River basin
and statewide (p. 40); acres of Minnesota crop-
land with high, moderate, and low erodibility
(p. 40)

Stewardship—number and acres of CREP easements
obtained (p. 41); number of landowners par-
ticipating in prairie Stewardship Planning
Assistance Program (p. 43)

Prairie preservation—acres of prairie in state (p. 39);
ownership of prairie (p. 40); acres enrolled in
Native Prairie Bank (p. 43); acres enrolled in
Native Prairie Tax Exemption Program (p. 43)

Wildlife—male prairie chickens per surveyed boom-
ing ground (p. 43); number of prairie chicken
booming grounds surveyed (p. 43); number of
prairie species threatened (p. 40)

Recreation in agricultural areas
Wildlife—ring-necked pheasant abundance index

(p. 44); white-tailed deer harvested from agri-
cultural areas (p. 44)

Recreation access—acres of land in WMAs (p. 44)
Habitat restoration—acres of wetlands and adjacent

uplands restored or enhanced (p. 44)

Urban and Developing Areas Chapter

Land use
Land use and land cover—percent change in urban

land (p. 49); watershed soil infiltration capac-
ity (p. 50)

Sensitive aquatic communities
Rare wetlands—acres of calcareous fen communities

(p. 51)
Trout streams—number of streams supporting trout

(p. 50); miles of stream habitat restored (p. 50);
target water temperature and temperature
changes in response to restoration (p. 51); num-
ber of trout volunteers involved in stream
restoration and monitoring (p. 50)

Natural areas and open space
Large intact natural areas and vegetative corridors—

land acreage protected through natural areas and
greenway plans (p. 53); DNR land as percent
of total land acreage (p. 53)

Natural area restoration—acres covered by restora-
tion and management plans (p. 52)
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Local grant programs—number and dollar value of
greenway planning grants (p. 53); acres pro-
tected through Natural and Scenic Area grants
(p. 52)

Community forests
Tree mortality—number of oak wilt infection cen-

ters per square mile (p. 54)
Information and technical assistance to local commu-

nities—number of communities assisted (p. 54);
number of tree planting projects, forest health
projects, and tree inventories conducted by local
communities (p. 54)

Assistance to local communities
Information and technical assistance to local commu-

nities—number of local governments using
Minnesota County Biological Survey data (p.
55); number of counties where aggregate map-
ping has been completed (p. 56)

Urban wildlife populations—local deer populations
(p. 57); goose populations (p. 57)

Indicators used in Recreation Chapter

Providing access to recreation lands and waters
Minnesota recreation facilities—percent of facilities

administered by federal, state, county, private
(p. 60)

DNR-administered lands and facilities—number of
acres in state parks, WMAs and AMAs, and
SNAs (p. 61); number of trail miles (p. 62);
number of waters accesses (p. 62); number of
fishing piers and shore sites (p.62); number of
boating routes (p. 62)

Use and satisfaction with DNR facilities—number of
state park visits (p. 61); percent satisfaction for
state parks (p. 62); number of seasonal user
hours for state trails (p. 62); percent satisfac-
tion with state trails (p. 61); percent satisfaction
with waters access (p. 61)

Meeting dynamic demand—use of facilities by dis-
tinct groups (e.g., number of Southeast Asian
field trips) (p. 63); facilities developed through
partnerships (e.g., number of new safe harbors)
(p.63)

Sustaining healthy recreation lands and waters
Resource management—number of management

projects completed (p. 64)
Law enforcement—number of warnings and sum-

mons (p. 65); number of arrests through Turn
In Poachers (TIP) (p. 65)

Managing fish and wildlife for recreation
Fish populations—walleye; muskie; brown trout;

steelhead (pp. 66-67)
Angler satisfaction—percent satisfaction with fish-

ing in Minnesota (p. 66)
Game populations—deer; wild turkey; ruffed grouse;

waterfowl (pp. 68-69)
Hunter satisfaction—percent satisfaction with hunt-

ing in Minnesota (p. 68)
Wildlife viewing—eagle (described in Forest Re-

sources chapter p. 33); loon (described in Water
Resources chapter p. 6)

Wildlife tourism—number of wildlife tourism work-
shops (p. 70)

Providing information and education
Information delivery—number of phone and e-mail

inquiries; number of DNR webpage requests
(p. 71)

Education delivery—number of people participating
in education programs (p. 71)

Promoting safety
Safety training—number of volunteer instructors and

people participating in safety training (firearms,
recreation vehicles) (p. 72)

Accident trends—hunting-related accidents (p. 72)




