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* Comprehensive Inventory and assessment__' f
anesola s enwronment and naturai resources :

Rewew. analyze. integrate, & bund upon exnstmg
" “information and plans. pertaming to Minnesola’s - ¢
: enwronment and natural resouroes

: -'-_Identrfy : hze lmporiant ssties . and trends
__"affectlng MN s enwro ment and natural resou ces

' Deve!ep and p' ecommendatlons for
. sirategres fo best address ;ssues and irend

Issue mtegration ‘Phase 11 and beyond

ATFACHMmenT #)

’“P'ré'sér'a_ters/f;reahﬁ*‘Members_”

. Deb Swackhamer Unw of Mlnnesota 2

_-ZDave Mulia, Univ. of anesota i
Bill Berguson Umv of Mlnnesota NRRI.:

. Laura Schm:tt Olabas: Unlv._ of
'Mlnnesota o :

i+ Key:issues identified.in Phase I-

~Interconnections
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: Recommended conservatlon strategles

Trend analysas supportmg
_;._recommendatlons """

. ._Evaluatlng conservation strategies

~Phase I & II team: members
and project adwsors

Over. 100 scieniis!s, professionals, agency slaf_f, ahd B
citiz_e_a_n grp_ups_i_r_wo}ved from the !_Jegir}nlg_g of the project

i GiSand
" Berelt - {Dafa -
= pAnatysis | Support | ¢

- Framework for Integrated Resource
Conservation and Preservation

“Suslainable
i Seclety LT

“"Knowledge Infrasfruclure. -

Phase 11 Project Organization

| Project Coordinalors

Land & Aquaizc Land Us—e Energy
=" Habital © - Practices! | Production and
Conservation | Transporlalion | UseMercury -

] Informahm E}ala Geographlc lnrom'ehonSysieﬂ'ss [

[ costBenitanalysis | - -

[ o]

‘Complemeritary efforts .

There are many complementary
~..efforts such as:
+ "Cléan Water Gouncil |

~:Great Outdoors Mlnnesota! Campalgn for::
Conservation -

"+ "MN Climate Change Adwsory Group
-+ -Lake Pepin TMDL process :
- e Regional Councal of Mayors sustainablhty_.

. i Mult|ple Siaie agency efforts

e ~We have rewewed and leamed from T
their efforts . s

o Strateglc Framework RETIETE

—



Natural Resourve Values Assessment of Recommendations
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Page 7 Final Plan

Energy Production’ and Use."'
Products &

S ]dentafy energy trendsllmpacts
including the areas of

= Biofuels =

— Conservation, of fossrl fuels :

_identlfylmap pnonty natural resource &
.areas Ilkeiyt be affected 2 :

pollcy ch01ces that lmpact nalural
resources -

:'Promote ‘Alternative . =

Energy Production Strategies

E&hano( p«odud:on wsli continue 10 g’mv. mLh mosi axpecled
3 Cef

Gap for -
Cellufose’
N ethano} -
tofilf i

Ethanot
from corn
(NCGA™}

-Z_E'ﬁe_:r_g_y '_P_r_od'u'ct.ioh and"_lfJ'_sé' Team -

: Team Membels
Don Fosnach% Team Co- Eead, UM Duith HRRI
David MuZa, Team Co-Lead, Umwsi&yoiMrresofa
Joha Baker, Unhersty of Minnasota g
Bl Bemguson, UM DuAth HRRY R
Kathnm Braeger, Un.swsi‘yo”.!nmw.a L
Joel Haskard, Unkersity of Minngsota :
David Herdrickson, tnhversiy of Mnﬂeso’.a E
Gregg Johnson, Universty of Minnesola - .0 7~ 710 T
Wendel Johnson, Unéversty of Mmesola AL
Hick Jordan, Unhessiy of Minnesota
Azra Kavacevk, EmrgyTeam-!.!eraxy
Joet Nelson, Unhprsty of Rinnespla 0000 R
ioweld C. Rasmussen, Unbversty of Minnesota Momis ~ -
Laura Schmat Olabisl, Univérsiy of Minnisola v
Da\\a Zw'nela Unhersty of Minogsola
" Team Parlicipanls
‘Bl Lee, Cmppe«a Vamy Emamlﬁompar’fy : ’ -
“Mark Lindquist, Miviasola Degartment of Nansat Resoum
Max Nomis, Aghcutural Utiation Research inadidude - - -
 Brian Sterquist, Department of Hahwal Resources
k. JohnWels, Minnesota Emdronmental Qualty Board

Three Overarching Goals =
Multtp!e Recommendations in_ Each

Promote alternative énergy production :°

trategies that balance or.optimize productlon
of food, feed, fiber, and fuel with protection or -
lmprovement of enwronmental qualtty -

“ strategies that promote local ownetship of
_allernatwe energy.production and processmg :

8C. Promote energy conservaiio' efforts among_ ;
“individuals, busmesses commumlles aﬂd :
lnstltutlons

Impacts of Biofuel Industry on:
_Croppmg System Change

Mianessta Com Aoreags Change - 20052007




~Crop Productivity varies, affects
“suitability of energy crops

Aversge Ceop Productivity

- Different parts.of-the state have -
varying nsk of chemlcal Ieachlng

g Ay Ly sk on Carmitinpienn bome

S5t Acriorion T Tord o0 C4nSoyaeat 2341

:Half of Minnesota’s Expiring
.:CRP-Land Could be Lost -

" Paotential Impacts:
" “Loss of Wildlife Habital
o "-'j; Enhanded Erosion
’ !nt';:f_ea'sé_ci'_ _Pesi_icide Leabhing

'
'b‘ ‘9' " A

pagas 181-132 Productivlty Index Class {%}

- Different parts of the state have
varymg vulnerability to erosmn

V) Ercminn Pistes, e Guthaind Coxpland

Virer Exsior Pxies b Citvated Crogland

“Goal A: Promote Alternative
~Energy Production Strategies

Ethano! demand in Minnesola wit also continue togrow. - .-

e
4
. §° —+— Curment Herding
E— 16 oo mandales
CE
. % 3 - Curent blending -
. B mandales with fedarat :
E = 25 CAFE standards
-3 2 -~ B5 mpg feetie]
%% f"" effciercy
5§78 :
o8 r - ¢ Reducing VIETs by 173 | .
R by 2030 U
5 ..
: g 05 M'Jiq,__g"’ﬁ.ﬂ‘:;,"g;h. —— 10% of sera®e etharol [
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~Goal A: Promote Alternative

:;-;Energy Production Strategles o

: Energy 1 {p. 184): Develop coordinated Iaws,
T poltmes. and procedures for governmental -
“impacls on lhe enwronmenl -

.- Blennial repert o leglsiatwe :
-."v Ensure hal efforts to achieve. state goa!s
align & allow policymakers lo.choose =
strategies that address mulliple goals (8.9,
- GHG reduction, wildlife habitat provision) -
"'« Legislative Electric Energy Task Force .- '3. '
.- recommendation for better coordmahon on.;
: energy ISSHGS Ve




~Goal A: Promote Alternative -
-;Energy Produchon Strateg;es

Energy 2 {p. 185): “Invest In farm and forest preservallon
- éfforts 10 prevent fragmentation due {o development, -
»guided by produciivity and environmiental vulnerablhty
research (S:m»lar to Land Use Forestry Rec. #1)

Mhnasota ruralland; « Land pnces
medlan sakes price per 2cra “are major -
P . driver of -
/\ fragmentahon
42050 e s e amctow) » Win -

et (rebatog semorn)
en 3

-:Goal A: Promote Alternative
“Energy. Productaon Strategies -

] Energy4 {p.188):. Develop pol[Cles and incenhves..'
o encaurage perennial crop production for. -
<" :bioluels In critical environmental areas {such as’

- Goal A: Promote Alternatwe

‘Energy 6 (p. 190) Tnvestin researchto. 1. -
determine sustainable removal rates of com
stover and to estabhsh |ncenhves and BMPs

“Amount of com. .

sfover removed

affects erosion -

‘and soil carbon -
" “content

Reskdue Removal (%)

-Goal A: Promote Aiternative.
Energy Production Strategles__'-;.-i

‘ 3_-’.00ns;denng poten af climate change

EnergyS(p 186). Invest in perennial btofuel
“-and energy.crop.research and : e
denﬁonstfanon pro;ects on a Iandscape

scale

Improve vields R
Bevelop BMP's for. perennial crops
Figure out 'what to plant where' : :
Identify economic costs, benefils & barriers -

Evaluate biomass avaltabliity & sustatnab]e
. production rates by eco-region while

Goal. A Promote Aiternatwe

s Eﬂ€r9y5(p 189):" Invest in data collection 1o, T

- meonitor/assess the cumulative impact of energy
' production on the envirenment (simglar to Land Use =
Communily Rec. #2; Habitat Rec. #9; Energy Rec, .-

"_‘j'GoaI A::Promote ‘Alternative
-:Energy: Productlon Strategzes .

E_ne_rgy 7.(p. 191): lnvest inresearchito

~review thermal flow maps and determine .-
potential for geothermal power in Minnesola

‘Gutrent maps
may
underestimate | §
heatflow duefo; §

" 'sampling
techriques;
should be
evaluated by
MGS, NRRE

From U8 DOE




~Goal A: Promote Alternative
‘Energy . Production Strategses

:Energy B {p. 192): invesl in app.;ed researd; {oreduce energy -
sty -and m'lemonsugg)hon and greenhouse gas emissions In - ¢
4 - elhanot planis, ard encourage lmp!emenlahonof these
. conservation lechnologies =7
Water use at MM ethaned plants has been I'ar}ymrsfamfo( fast {0 years
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. Saurce: DNR (2006) data collected by Yiwen Chin, UMN 7200000

IWater use / ethanol production (gallon/galion)

Goal A:'Promote ‘Alternative-:
~Energy Production Strategies -

Energy 10 (p. 194): Invest in research and demonstrauon
pmjects 1o develop, and incentives 1o promole, -
combined wind power/biomass, wind powet/ nat

as, and blomass/coal co-firing electricity projects

Goai B ‘Promote a Heafthy
% - Economy - RS

Gom:mmtyowned wind power is posifed to have a greafer
- beneficial impact on the economy compared with OO!DD!&[&-
- omed wind power ol

¥innesola's Wind Resowsa by Estimated
Araual Erergy Prodisction 2180 Maters

i e

LA O e g

Goal A: ‘Promote Alternative -
Energy Production Strategles

5 Enerng(p 193) Invest in research. to
:determine the life cycle impacts of -
. .renewable energy production systems '

. on the economy

-on GHG emissions -

- water c'onsumption
 water quahty .
. carbon sequestratmn o
+.gene flow risks - '
wildlife populat:ons

~'Goal A: Promote Alternative
Energy Production '-Strategies 3:

nergy 11:{p. 195); - Invest in research and -
enact poltcaes to protect existing native
gralnes from genetic contamination b

uffering them with neighboring piantmgs of
perennial energy crops - -

: We don't know Nret how |nimduced spemes
= will behave:in Minnesota

: Energy 12 (p. 196): Invest in efforts to -

4 - develop sufficient seed or seedling stocks
for large-scale plantings of native prama
grasses and ot eF perenntaE crops :

Goai B: "Promote a Heaithy
- Economy

. Energy 13 {p. 196} tnvest in research and pohcnes
0N Imp[ementation strategles and oplimal pricing .
- schemes for ‘green payments.’ These ‘green -~

payments’ may be applted to perenmat energy
~crop production, .-
Implemented on expirmg CRP Iand |mpa|red s
~watersheds, DNR working fands, envnronmenlal!y
-~ sensitive or low produclivity areas . =~
Mulhp!e tiered payments for

— waler guality
|~ carbon sequesiration .

L wikdiife habitat

=~ fuel production

Pt



Goal B; - Promote a Healthy
Economy.;_:}i L

Energy 14 (p 197 Invesugale oppor!unltres to
provide tax incentives for individual invéstorsin -
renewable energy (e.g. for individuals who' ’
gwrshtomstallsolafpanets) S

Example: Massachusells’ tax rebate program
-allows homedwners to pay off costs of solar
-panels within 5-8 years; also earmarks funds

for instaltation in government bulldings -

‘Minnesota C- BED program enccuragmg B
community wind power

‘Could stimutate job creation and &eonomi
output in anesota o

-Goal Ci Promote Energy -
: Conservatron Efforts

Energy consumplmn aﬂd COZ emissions are prowing faster than -
o '-'popu!ahon in Minnesala™":

Comprlcnof Grewth Atais
el Enissions i Minnesctn,

L _Go'al C: ‘Promote Energy
_____ Conservation Efforts
Energy 17 (p. 200): Promote policies and

-incenlives that encourage carbon-neutral -
--businesse: homes communmes SERk

' Ex U of M Moms combtnlng wrnd power wfbromass o

L
B L T iy Fop

S Td&m&LRmmWﬂrandsﬂmhMa\agacmM

Goat B::Promote a Healthy
e ~Economy L

Energy 15 (p. 193) trvestin efforts to develop, and - -
_iresearch fo suppdrt, community-based energ%l plalforms
for producing electncity, transportation fusls, fertifizer,
‘etc. that are Eocany] cooparatively owned.
Exampla: U of R hioris

Goal C: " Promote Energy
Conservat:on Efforts

Energy 16 (p.-199)- Provide Incen{wes to
~transition a portion of Minnesota's .-
= vehicle fleet to electrical power, whlle
smultaneousigr increasing renewable :-

- electricity production for transport tron

Would provide multlpfe beneﬁls e :
“Help Minnesota mest its GHG reduction goals .

« " “Improve human & ecosystem heatlh lhrough reduclron o
.of particulales, ozons . i

LIRS Stimulate economyb prowdrn obs economic Lput
-’ in fenewable electic &vehic malntenance R

«. I cesmbination with o'lher sirategres could heig oo
‘stabilize commodrty pnces & feheve pressure on ha .
iandscape :

“iGoal C: Promote: Energy
_-Conservatfon Efforts -

Inpinesals. mosthomemecgyweis:ofheamg bu!elauﬂeﬂymeis-
: growing most rapidly S

Wualdr ful £ 01 OV i B BN
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Goai C: ‘Promote Energy
Conservatson Efforts

Enargy 19 (p 202) ‘Promote poltmes and :

strategies lo lmp!ement smar{ meter and smart

. grid lechnology :

Example: Xcel Eﬂergy is working wnth parlners o

o make Boulder, CO a ‘smart grid’ city . e

= news mfrastructure albw:ng hvo~way commun!cabcn o
lhrough the grid

- cont{oﬂed power usage helps s} e!:mmale peaker’
- - planls

- consumers may lnstali devi:es to monﬁor and fu iy
automate homa energy use . .
— good for accommodating distributed generauon RIS,

‘= woulkd suppod plug-in vehicles. = R

Goa! C:-Promote Energy
Conservatlon Efforts -

-Energy 21 (p. 203) Devetop standards and mcenhves for =
enargy. lglure from mupicipal sofid and samtarywas!e and -
mnlmnze ndfill options for MSW.... N
- National recycling and waste combustion effors have anoreased X
dramatically since the 1980s, bul so has ourwasle : ;
. generation--we coild do a lot moret -
g 76 Maricpal soBd ¥ psle anagemand, 154 b 2008

“Goal C: Promote Energy
-Conservation Efforts

Energy 20 (p. 202): Devefop incentives to . :
- encourage widespread adoption of passive. so]ar
“and shaflow geothermal systems in new buildings

Elements of passhe solar
Gesign, shown In a direct gah
‘appScation {fiom BOE <
Dﬁrhded EnergyProgrm)

Goal C: . Promote Energy
Conservatlon Efforts -

Energy 22 (p 204) Envest in: publlc
‘education o promote energy - -

-conservation efforts by mdnvuduafs.
businesses _ e

"MIT study: about haif of our carbon
“emissions.in the U.S. due to system -
‘Infrastructure; half due to Individual choices-- B
+ The ‘big three’ carbon generating achvat[es
fransportation, housing, food

+ Avoiding the rebound effect’ - -

~ Energy Team Conclusions -

» The recommendations made are a start for -
the state -- other actions likely willbe = <
important as we move into the fulure

» Many alterhative energy scenarios exist :
‘Biofuel energy productlon alone is not
sufficient -

Poncy changes are needed to ensure that
perennial biofucts can be grown for
renewable energy and environmental
benefits, while maintaining production of
-other annual CIopS | for food feed and fiber:

Pro;ect Goai

To achleve a
better future f01
Minnesota s
: na_tural resources:




~ Thank You!

- INSTITUTE ON i_llE. -
ENVIRONMENT ...
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