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Goals of the Project

Comprehensive inventory and assessment of
Minnesota’'s environment and natural resources

Review, analyze, integrate, & build upon existing
Information and plans pertaining to Minnesota’s
environment and natural resources

ldentify & prioritize important issues and trends
affecting MN’s environment and natural resources

Develop and prioritize recommendations for
strategies to best address issues and trends



Issue integration: Phase Il and beyond

Land/Water
Habitat
Fragment/ N©
9.
Degrade/ o€

Trust Fund Conversion/
Project: LosSsS

Future of
Energy/

Water Land Use
Practices/
Transportation

Energy
Production
and Use/
Mercury

Toxic Contamination
(Other than Mercury)




Phase |l Products

Priority area mapping

Recommended conservation strategies

Trend analysis supporting
recommendations

Evaluating conservation strategies




Framework for Integrated Resource
Conservation and Preservation

Integrated
Planning

Critical Land
Protection

Land and Water
Restoration

Sustainable
Practice

Economic
Incentives for
Sustainable

Society

Knowledge Infrastructure




Natural Resource Values Assessment of Recommendations
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Land and Aguatic Habitat
Conservation: Products

. .« Identify/map critical land & aquatic

= areas necessary to maintain/improve:
¢ —Water quality
e — Blodiversity

— Sustainable outdoor recreation
— Quality of Minnesota habitats

| ¢ |dentify strategies & policies needed to
maintain or restore critical land & water
areas




Habitat Team recommendations:

 Have potential impact on multiple
drivers of change

e Operate at landscape and watershed
scales

e Assist In adaptation to climate change

Natural Resource Values Assessment of Recommendations
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Mapping habitat quality:
Methods and results

~1° .« Goal: to prioritize important areas
.« for conservation

Statewide

Use existing information

Integrative — analyzes both positive
(resources) and negative (threats to
resources) information




. What makes this study unigue

. * Collaboration with major natural

. resource management agencies
provided access to most
comprehensive and up-to-date data
sets and expert knowledge

d * Highly integrated data sets

* View across the spectrum of
terrestrial and aguatic resources




Data used

<« High resolution (30 meter cells) for
.+ most data sets

» Terrestrial data summarized by
B Ve township (2,543)

“Soagd - Aquatic data summarized by
8 lakeshed (2,746)

e High resolution offers opportunity to
conduct more specific or localized
analysis




Terrestrial data
Resources and threats to resources

Sites of Biodiversity Significance
DNR GAP layers

o Species of Greatest Conservation Need (SGCN)
 Game species

e Habitat

 Land Stewardship

USFWS bird potential habitat models
CRP lands

Wildland urban interface/intermix
Road density

Housing density and density change



Priorities
analyzed for
each Ecological
Subsection

Ecological Subsections

212

Lo

212Md

21

Figwre Hl, Minnesots Ecological Sbsactions, Credic MaDNER.



MCBS Site of
Biodiversity

MCBS Sites of Biodiversity

Areas identified by the MM County Biclogical Survey as sites of High
mediurm, high, or outstanding biodiversity valus

Source: MCBS
L L L L L L LOCMR Minnesoia

A o it -] 1000 Mi=s Statewide
Diate:June 12 2008 Conservation Plan LQW
Frepared by: Terry Brown ! MRRI

Figwre HL MCES Sites of Biodiversity. Credit: Terry Brown, Nateral Resowrces Ressarch Instaute.



Potential
species
richness based e

on habitat g e Pty gieand] vt bt s

Potential species richness based on habitat
Statewide maps: MMNDMNR GAP models predicfing number of species
which may occur at a given site. Shown for Species of Greatest
Conservation Meed (SGECN), game species, and all species weighted
according to current habitat proteciion levels.

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

Number of species
High

L L LCCMR Minnesota
] = Ho 20 Mies Siatewide
Diate: June 12 2008 Conservation Plan Low

N Preparad by: Terry Brown | NRRI

Figwre H3. Potertial species richness based on bebitat. Credit: Terry Brown, Nateral Resowrces Ressarch Institute,



Land status:

CRP

Wild/urban
Interface

Wild/urban
Intermix
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Land status

Land in the Conservafion Reserve Program, from MMDMR data, and
land classified as Wildland / Urban Interace and Wildland [ Urban
Intermix, from the SILVIS dataset (L)

[T T T T 1T T T7] LOCMR Minnesofa
o 5 53 100 Mies Statewide

N Ciate: June 12 2008 Conservafion Plan
Prepared by: Terry Brown | NRRI

. CRP land

. Wildfurban interface

Wildfurban intermix

Figwre H4. Land Statws. Credit: Terry Browm, Matwral Rescerces Research Institate.




Road density
iIndex by
township

Road density index by township
From MNDoT data.
rrrrrrrrl LCCMR Minnesota
A i} = = 00 kilkes. Siatewide
Date: Jung 12 2008 Conservation Plan
N Prapared by: Tarmy Brown [ NRRI

High

Low

Figwre H5. Rowd densicy index by townskip, Credit: Terry Brows, Natwral Resowrces Research Institute,




Population/
housing density

Population (housing density) stress

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

LCCMR Minnesofa
A o ;40 50 Mies Statewide
N Diate: Juna 12 2008 Conservation Plan
Prepared by: Teary Brown | NRRI

Population stress
High

Figure HE. Population (bessing density) stress. Credits Terry Browm, Natwmal Resowrces Research Institwte,
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Integrated
terrestrial value
scores

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

L A e S | LCCMR Minnesota
o = £ 100 Mies Statewide
Ciafe: Junig 12 2008 Consenvation Plan

Pregared by: Terry Brown | NRRI

Low

Figure H7. Imteprated terrestriel walne score. Credit: Terry Browm, Matwml Resowrces Research Institwte,




Vulnerable key
habitat by e
township '

t

Vulnerable key habitat by township Vulnerable key habitat in
Key habitat from crosswalk of GAP data township by subsection
Township ranking relative to subsection High

L L LCCMR Minnesota

o = = 100 kiles Stal i

Ciate: Feb 4 2008 Conservation Plan Low

Prepared by: Tamy Brown, MRRI

Figere H16 Vilnerable key babitat by township, Credit Terry Brown, Natwral Resowrces Ressarch Institete,




Aguatic data — Resources

~¢ <.« Keyrivers
<+ =« Wetland communities and habitat analysis

i . Trout streams and trout lakes

L =" . TNC portfolio lakes
%7 - Sturgeon, walleye, cisco lakes
e Open water and wetlands

e Shallow, wildlife, waterfowl, and wild rice
lakes




Aquatic data —
Threats to resources

< .« Population density

. * Road density

e Percent agriculture and urban
@ lands in lakesheds

e Percent invasives In lakes




Integrated
aguatic habitat
guality index

2 :
_.’ f -h‘:-..,
- --\'_-._"..' {‘ ey
% Ty A
i D .-. "
Lt L
X )
Integrated Aquatic Habitat Aguatic Assessment
Quality Index Score
High
Sum of twelve water guality indicators (see text) g
Source: MW DMNR, B. Richardson
LOCMR Minnesota
A L L Statewide
N Ciata: June 24, 2008 Conservation Plan Lo
Frepared by: Terry Brown

Figwre HE, Integrated Aquatsc Habitat Qwality Index. Credit: Bart Richardson, Mo DNER.




Integrated
aguatic habitat
scores

av.
N "* . oy
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Integrated aquatic habitat score ) ) ]
Aquatic Habitat Quality
Score integrated from 12 weighted inputs and surmmarized by MM DMFY Bl High
HUC12 Lakesheds =
[
Source: MK DMNR B
N Medium
I
T rrrri LOCMR Minnesofa
0 33 & 120 Klometers Statewide Low
Cate: Juna 12, 2008 Conservation Plan [ ecoigical sunssctions
N Prepared by: Gerald Sjerven

Figwre HY. Integrated aqustic babitat score. Credits Gerald Sjerven, Natwrdl Resowrces Research Institedte,



Housing
density index

Housing Density Index
Howusing density index, summarized by MN DR HUC12 Lakesheds.

Source: MM DMNR GAP Program, Census data, SILWVIS.

[rrrrrri LCCMR Minnesoia
o 3 B 120 Kliomsters Statewide
Date: June 12, 2008 Conservation Plan

Prepared by: Gerald Sjerven

Housing Density
Bl High

.

[ |

[ |
B nedium

Low
[1 Ecological Subsections

Figwre H10. Howsing Density Index. Credits Gemsld Sjerven, Natwral Resowsces Ressarch Instutute,




Road density
iIndex

Road Density Index

Road Density Index, summarized by MN DNR Road Density
HUC12 Lakesheds Bl High
[ |
Source: MM DMR GAP Program, MnDOT [ |
[ |
N Medium
[ |
rTT 1T LCCMRE Minnesota
DatesJune 12, 2006 Conservation Plan Low )
N [] Ecological Subsections
Prapared by: Garald Sjarven

Figwre H11. Road Density Index. Credit Gerald Sjervem, Natwral Resowrces Research Institate,




Agricultural
land use

Agricultural Land Use
Percent agriculture land, summarized by MN DNR HUC12 Percent Cropland
Lakesheds. 93-100
-4z
Source: MN DNR GAF Program =
-1
21-34
] LCCMR Minnesota 2
A o 30 B0 120 Klometers Statewide DEI}[’ Zub
N Ciate: June 12, 2008 Consenvation Plan
Frepared by: Gerald Sjerven

Figwre H12 Agricwltwral lend Use. Creditz Gerald Sjerven, Natwn| Resomrces Ressarch Institute,




Urban land use

Urban Land Use
Percent urban land, summanzed by MM DNR HUC12

Percent Urban

Lakesheds Land Use
Source: MN DNR GAF Program 22 ] ;.g“
20-34
1210
7-11
T LCCMR Minnesota el
&u T &0 120 Klometers Statewide g'?
N Cate: Juna 12, 2008 Conservation Plan [ Ecological Subsections
Prepared by: Gerald Sjerven

Figwre H13, Urban Land Use. Credit; Gerald Serven, Natwral Resowrces Research Insttedte,




L akeshed
Invasives

Lakeshed Invasives

ion of Invasives summanzed by MM DMNR
HUCA2 Lakesheds

Proportion of Invasives
High

Source: MM DMR GAP Program, NRREI

rTTrrrrr] LCCMR Minnesota
S e Statewide Low or unknown
Date:Juna 12, 2008 Conservation Plan [] Ecological Subsections

Prapared by: Gerald Sjarven

Figure H14, Lakeshed Invasives. Credit: Gerald Sjerven, Matwral Resosmrces Research Institwte,



Aquatic
habitat quality
VS.
environmental
stress

Aquatic Habitat Quality vs. Environmental Stress
Aquafic habitat guality integrated with environmental stress gradient.

Aquafic habitat guality is a8 composite of 12 habitat layers for lakes H
and streams (B. Richardson, MM DMR), and summarnzed by HUC12
Lakesheds. Siressor gradient includes population and road densities. ﬂ M
Auxes are divided into Low, Medium and High categories. g
Source: Mn DNR, NRRI ©“
rrTTT I LCCMR Minnesofa L M H
0 3} & 430 Kliometers Stafewids
N Cate:Juna 12, 2008 Conservation Plan Aq‘ Habitat Qua]jty
Prepared by: Garald Sjarven

Frgwre H15, Agentic habitw Quality vs. Environmen tl Sress, Credit: Gerald Sjerven, Matw| Resomrces Research Institete,



DataPortal

Jﬁ \ o Supplemental to the Statewide Plan
 » Provide access to spatial and tabular

; data

— Access most contemporary sources

— Provide for integration of different kinds
of data

— Allow non-technical users to ask
guestions

— Answers In terms of maps and reports




Four regional
examples

e Statewide mapping
scalable to local
level

e Northeast
e Western

e Twin Cities
metropolitan area

 Red River Valley

i
2

|
L i {
Locations of focus areas
Focus areas
Aquatic
- Terrestrial
L LCCMR Minnesota _
A | ORARTAR - TEmm e Statewide - Transportation|
Diaba: Jul 17 2008 Conservation Plan
Prepared by: Terry Brown

Figure H17. Locations of terrestrial and aguatic focws areas. Transportation Example i covered im the Transportation

Tewm Recomnmendations section, Credits Terry Browm, Matwral Rescerces Research Imstamte,



Northwestern Minnesota:
The Red Lake River

e 6,000 square miles - largest
contributing area to the Red
River

* High quality habitat, recreation

* |ISSUES
— Historic dredging & straightening

— Dam development, wetland
drainage

— Loss of sturgeon, channel catfish,
sauger




Northwestern Minnesota:

The Red Lake River

e Restoration
focus

— 2005 corridor
development
plan

— Dam removal
— Fishways
 Future issues

— CRP lands
— Climate change




Regional Example:
Northeast MN

 Heauvily forested
e Important recreation

* Working forests

e High SOBS and
SGCN

* Protection of water
guality, including
Lake Superior

~5" "Housing Density 2000 |

=" [ GAP SGCHN species

Figere H1E, Summary of ecolopical valmes ard stresses arcemd Grand Marats along the North Shore of Lake Seperion, Lake
Cosmty. Dark wreas bove higher ecological valwe and low stress, lighter areas bive bower ecolopical velie and high stress. The pamel
Iebeled Trtegrated is the final conservation prioriy smap, while the other pamels show selected mput wariables that were sipmificant
contribmtors to the ecological valie/stress pattern in this repion, Credit: Nick Damz, Matwrmal Resosrces Research Institwte,



Regional Example:
Western MN

 Prairie/broadleaf
forest transition

* Private ownership

e Conservation
concerns north of
Green Lake

* Fragmentation

e Prairie restoration
opportunities

Bird Habitat Suitalbility

Figere H20, Summary of ecologicel valwes and stresses issmes im western Memesota newr New London, Kandiyohi Connty and
the Mimmesota River Prairie ecolopical subsection, Diark areas bave bigher ecological valies and low stress, bighter aress bave
lower ecological vilwes and bigh stress, The panel labeled 'Integrited is the fmal ecological valwes/stress map, while the other
panels show selected imput varasbles that were significamt contribmtors to the pattern im this region. Credit: Nick Danz, Natwral



Regional Example:
Twin Cities metro

e Formerly oak
savannah & lowland
riparian forest

e Suburban expansion
pressure

.. - wl "
* -M o 5
-." 'FH £ = 1
- &

* MN River & Lebanon |—r==sssws T

F

e

/

[Wildland/Urban Interface]
;

Hills Regional Park

* Protection of public
land for recreation,
water quality &
SOBS/SGCN

Figure H21, Summary of ecologicnl valses and stresses isswes im the Twm Citier metropoliten erea mear Eagaen, Dakota
County. Dark areas bave bigher ecological valwe and low stress, lighter oreas bave lower ecolopical valwes and ligh stress,

The panel labeled 'Integrated = the fnal ecological valwes/stress map, while the other pamels show selected mprt varizhles
Flunt naars riomelemt - catw dhitane #a the maffers dm the rerinm Crede BWach Mans Bt ! Dacnsocar Darseech Toctifeefa



Habitat 1: Protect priority land habitats

:ff-—.f-?' . Regionally specific — tiered

e Tier 1: <1 to 2% of MN land area -
purchase, permanent easements

e Tier 2: 3-10% - Conservation focus
(CRP, CREP, RIM, etc.)

e Tier 3: 10-25% - large
ecosystem/habitat patches - BMPs,
multiple landowner agreements

e Tier 4: Education programs




Habitat 2: Protect critical shorelands of streams & lakes
Shoreline buffers provide multiple benefits




Habitat 2: Protect critical shorelands of
streams and lakes

B © 4 2A. Acquire high-priority shorelands

~“=  « Permanent protection of highest priority

e shorelands within each ecological
subsection

 Link integrated mapping analysis with
other suggestions such as:

—DNR Aquatic Management Areas
Acquisition Plan

—DNR Duck Recovery Plan
—TNC Lake Portfolio




Habitat 2: Protect critical shorelands of
streams and lakes

-+ 2B. Protect private shoreland via
o i economic incentives and other tools

 Greatly increased and combined use of
diverse incentives:

—Conservation easements
—BMPs and technical guidance
—Shoreland regulations

—Zoning ordinances
—Conservation income tax credits




e Habitat 3: Improve connectivity and access to

outdoor recreation

b e . * |dentify lands for
o % ‘connections’ between
protected areas

e Recreation use increasing
& more diverse

 Energy considerations —
distribution of recreation

alreas
O :: . Rrg. [0 swa
MNDNR. B mikirer: B vorsmeun ] ]
. |Tzm == | e Also provides benefits to
o B W 00 Mies . {':l':ll;:?:ir;;ﬂsnfa = ::ﬁ IIIII = zr::: - -
A Cuale: Jul 3 2007 Cnnsa:ra;vr'u:ﬂan 5. Croix WI I d I Ife S G C N etC .
N b sssese oy Torry Brown {NRRI ) ]



Habitat 4. Restore and protect
shallow lakes




Habitat 4. Restore and protect
shallow lakes

Accelerate restoration & improvement of
shallow lake habitat to reduce number of lakes
In turbid water state

Restore some of the 1000+ drained shallow
lakes

Funding needed for:

— Conservation easements to restore lakesheds

— Fish barriers to keep out invasive species

— Water control structures to allow temporary
draw-downs

Need active management to maintain water
guality and habitat



Habitat 5: Restore land, wetlands, and
wetland-associated watersheds

-+ Major wetlands focus in south & western
.+« Minnesota

* Increased production In forests, restoration
of forests and and wild rice lakes

e Benefits to wildlife, outdoor recreation, etc.
 Benefits natural resources

e Public and especially private land




Habitat 6: Protect and restore critical in-
water habitat of lakes and streams

6A. Restore habitat structure within lakes
 Program to restore natural features of
near-shore areas of lakes
—Add woody habitat
—Restore emergent & floating vegetation
—Work with lake-home owners & lake
associations



Habitat 6: Protect and restore critical in-water
habitat of lakes and streams

6B. Protect and restore in-stream habitat
e Rivers
» reduce negative effects of recreational boat traffic
 reduce negative effects of built structures




Habitat 6: Protect and restore critical in-
water habitat of lakes and streams

6B. Protect and restore in-stream habitat

e« Streams - reverse negative effects of
channelization

» Restore riparian vegetation
* Build two-stage channels




Habitat 6: Protect and restore critical in-
water habitat of lakes and streams

6C. Protect deep-water lakes with exceptional
water quality

Climate warming and poor land use threaten
oxygen levels in deep-water zones
(hypolimnion), where cold-water fish find
refuge during warm summers



The Temperature -- Oxygen Squeeze

Climate Change > TEMPERATURE

Climate Change

O, DEPLETION

(Images: Don Pereira, DNR)



Habitat 6: Protect and restore critical in-
water habitat of lakes and streams

6C. Protect deep-water lakes with exceptional
water quality

o |dentification of refuge lakes Is
underway

* Need a special commitment to lake
watershed protection efforts - acquisition,
easements, BMPs, shoreland regulations

e Collaborate with dedicated lake
assoclations and local users



Habitat 7: Keep water on the landscape

Retam water over broader areas and slow down
" its movement across the landscape to return to

} '"--_more natural conditions.

a) enhance and expand perennial vegetation,
preferably native plants

b) Storm water controls to infiltrate most of
the rainwater

c) Maintain and restore riparian buffers
e encourage wider vegetated buffers

e Discourage new drainage tile



Habitat 8: Review and analyze drainage

policy
* ~ e Invest in comprehensive review and
.. analysis of MN statutes relating to drainage,

Including chapter 103E on drainage.

 Complex array of statutes dating back to
1887

 Make recommendations to legislature for
removing barriers to and better facilitate
restoration of critical wetlands.

 Relevant to other habitat recommendations,
e.g. wetlands restoration, keep water on the
landscape.




Habitat 9: Overall research on land and
aquatic habitats

e Research ‘a priori’ can result in cost savings
* ~+ Complex process — integration of information

« How much land or aguatic habitat is
necessary to maintain or improve MN’s native
natural resources?

e Needed for more credible & defensible use of
state resources

Integrate historical and cultural resources

Establish a proportion of budget to research




Habitat 10: Research on near-shore
habitat vulnerability

Map aquatic species richness

Refine critical area mapping initiated in this
Plan, by identifying sensitive lakeshore areas
statewide

Investigate economic benefits of preserving
undeveloped shoreline and trails

Determine barriers and benefits of good near-
shore stewardship by lake-nome owners

Initiate pilot program to change behavior or
limit choices on near-shore habitat alterations



Habitat 11: Improve understanding of
ground water resources

Need major, sustained investment to improve
Information base on ground water &
understand connection to surface waters

 Complete atlases & combine with
assessments to understand what are
sustainable withdrawals

e Upgrade monitoring network

 Complete water sustainability research




Habitat 11: Improve understanding of
ground water resources

- .+ Investigate seasonally variable stream flows
o needed by aquatic communities & assess
i ground water contributions

« Study effects of drainage and other land-
use practices on recharge and discharge

 Upgrade monitoring network

e Construct & implement a large-scale, GIS-
based hydrologic system framework for
understanding how today’s decisions affect
tomorrow’s needs




Habitat 12: Improve understanding of watersheds
to multiple drivers of change

-~ + Monitoring, research & evaluation of land use,
b 7 climate, invasive species, and other changes

 Need improved knowledge in decision-
making and management

« Leverage with other state, federal, & private
funds (e.g. Clean Water Legacy, NSF, EPA,
etc.)

Requires large-scale experimental design




Habitat 13: Habitat and landscape conservation
education and training for all citizens

-+ Citizens need to be educated — e.g. erosion,
b, " watershed, landscape, ‘action & impact’

* Population demography — disconnect with
natural resources

e Excellent on-going programs — MN Master’s
Naturalist Program, WOW, River Friendly
Farmers, Healthy Rivers: A Water Course

* Dedicate a proportion of the budget to
education




Project Goal

To achieve a
better future for
Minnesota's
natural resources
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