EXISTING ENERGY CONDITIONS: GRAND MARAIS

On February 25 2017,Grand Maraipassed &limate Inheritance Resolution. The resolution committed Grand
Maraistol / t AYFGS 1 QGA2y tfttly aGKFEG aA3ayAFAOLyGfe NBRdAzZ
GKIFIG ¢2dA R LINPGSOG 2dzNJ O2YYdzyAGeQa OKAfRNBY |yR 3INI
meet the climateprotection andGHGreduction goal, the City must identify the existing sources of &§HG

(consistent with community GH@easurement protocols), set specific goals addressing the different public and
private sector sources, and identify strategy priorities for taking action.

Grand Marais is a Step 2 GreenStep City, and is moving torgaadnition as a Step 3 cits part of the

GreenStep City program, the McKnight Foundation has generously provided support for participating cities that
take on the difficult work of addressing cliteachalleages through local initiativelhe data for the following

analysis is compiled and integrated into tRegional Indicator Initiatiyea collaborative energy and GHG

reporting prgect between theGreenStep Cities program and the Regional Council of Mayors. The program has
expanded beyond the metropolitan area and now includes cities throughout Minnesota. Data was provided by
the Grand Marais Public Utilities, Minnesota Department of Transportakbnnesota Pollution Control

Agency, private sector energy vendors, and other

public data sources. Energy Use by Type (MI\/IBtu)
The primary sources of GHG emissions in Grand o -
Marais, as irmost communities, are energy Fuel Oil 29,245 - lesel

consumption in buildingdacilities,and

transportation A small additional amount of GHG

emissions is attributable to managenteand

disposal of solid wast&he primary pathways for o otal U

reducing emissions are to improve enefficiency rOpagg 85055‘"" N Electicity Totel
and conservation (reducing energy usay Use 78,404
increasinguse of clean energyl.o guide the @/, an

energy use profile is provided below that illustrates Figure 1 Data Source: 2013 Regional Indicators Initiative Report
energy consumption and greenhouse gas emissions fro..

buildings and transportation.

Energy Us@rofile

Businesses and residerdee served by the Grand
Marais PublidJtilities for their electricity use. The
primary heating source for most cities in
Minnesota is natural gas, however, the City of Residential

Grand Matrais is locatecelgond the reach of a 45%

natural gas pipelineBusinesses and residents rel

on a variety of sources of energy for heating Commercial
including propane, fuel qitliesel, electricityand 55%

woody biomassUsing data from theRegional

Indicators Initiative Figure 1 illustrates the

breakdown of how different energy types are Figure 2 Data Source: 2013 Regional Indicators Initiative Report
used in the community relative to one another.

Energy Use by Sector (MMBTtu)
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Electricity isused for appliances, water and space heatapace coolindjghting,commercial and industrial
processesas well as other electronic devicdheGrand Maraifublic Utilities identifies 4Bomes(5% of
customers)yand 10 businesses that are on the electric heating rate (dual fuel rate), elsictgicity as their
primaryheating sourceThis number does not inclugeople using electric heat as a supplement to other
primary fuels.

There are nearly 900 residential customers and 330 commercial customers in Grand Mamaisercial
customers us®5%of all electricity in tle City and residents use 45@kigure 2above. According to Gind

Marais Public Utiliesdata, residentspent $890,461 on electricity in 2016, or just under $1,000 per customer.
Commercial entities spent a total of $1.4 million on electricity in theesgear. Data is not available at the City
level for theamount spent orother (propane, fuel oil, etcgnergy types, however, the Energy Information
Administrationreportshouseholds tend to pay higher prices for fuels like heating oil and propanerand a
subject to greater price volatility as compared to electricity or natural gas. Higher costs andgbaitiy have

a greater impact on lowand moderateincome residents who are less able to respomduch changes and bear
a greater energy burden iergy costs as a percentage of total income) than higher income residents.

Greenhouse gases (GHG) are emitted from o
burning conventional fuels like coal and Building GHG by Energy Type
natural gas, which are both inputs in the ~ (Tons CO2)
production of electricityGHGs are also Fliil%o"

emitted from burning propane or fuel oil for

the purpose of space and water heating, as

well as cooking and other usdsigure 3 Propane
indicates that the greatest source of GHG Total Use
emissions from buildings (commercial and 19%
residential) in Grand Marais (70%) cofram

consumption of electricitas compared to

Diesel
0%

Electricity
heating fuels. Total Use
70%
Usmg carbon free (Wmd and SOIar) or carbon Figure 3 Data Source: 2013 Regional Indicators Initiative Report

neutral (biomass) energy sources and

investing in energy efficiency maignificantly reduce the amount of greenhouse gases that are attributable to
0dzAf RAy3d SySNHE& dzaS® DNI yR aleaddr asts éner§yfsipplicatiBntdre Sy S NH &
clean energy eachyedd NI Y R a | NJ A a eléctdpityisupider |s SouthekniMinSedota Municipal Power
Authority (SMPPA), which has added wind energy and some solar energy to its fuel mix over the last few years
and has plans to continue adding carbioee generation SMPPA is, however, forecasting continueidnary

reliance on coal as an energy source forfilreseeableuture. Developing local clean energgpacityfor

homes and businesses, or through mechanisms such as community shared solar Sgsh@nadternative to a
supplyside effort.
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Transporation Energy Use Profile

Transportation energy is almost exclusively attributable to car and truck travel, astrigated by the vehicle
miles traveled (VMT) within the Cibpundaries(regardless of through traffic or with an origin or destination in
theCity). DNJ YR al NI A aQ f 2 Qégibdalfogdthebygh Gokkouhty Highwayye 1)), amidthe
significant tourist industry along the North Shore mean that much of the VRifaagh traffic. However, the
level of through traffic is notnusal compared to most citiehe numbeof local VMT that are attributable to
visitors is likely different than most cities, although a more detailed analysis would be needed to distinguish
these categories of VMT and GHG emissions.

The VMT includes commercial and freight vehicles, personal cars, and mass transit vehicles. VMT does not
capture energy attributable to rail and airplanes, but those are generally a very small pofrtimmspatation
energy. Regional Indicators Initiatidata shows tha8,217,975vehicle miles are traveled annuallythin Grand
Marais. The greenhouse gas emissions associated with this travel is approxise@ionnes of CO2e, or

about 15%he/ A (k@a3HG emissionghe U.S. Department of Energy reports thiagtte are 1,500 light duty
vehicles irthe Grand Maraisnarketwith an average fuel economy 21.7 miles per gal85¥% of these vehicles
use gasoline as the primary fuel; flex fuel (€85) makes up the next highest fuel source.

Grand Matrais Light Duty Vehicles by Fuel Type

Unknown

Hybrid

Diesel/Biodiesel

Flex Fuel

Figure 4 Data Source: https://appsl.eere.energy.qov/sled/#/
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Greenhouse Gas EmisssgBummary

The energy use data gathered for building energy consumption and transportation illustrates a cleargdicture
the major sources dBHG emissions in the communifs seen ifrigures. The largest sharef emisgons come
from residential and @mmercial (building) energy consumption, making33®6 of total emissions. Broken

down by sector, residential energy use accounts3fs of emissions, while the commercsaictor emis 50% of

all emissions. Transp@tion emissions make up5% of total emissions.

Additional sources of emissions natiuded in this graph are those associated with regional facilities sugin as
travel, solidwaste, and wastewater treatmentVhile these sources are significantlyahar than those

evaluated in this report, &HG inventory that meets the U.S. community protocol or the Global Protocol would
consider hese emissionsThe City cadeterminewhether to conduct the additional analysis to be compliant
with the protocol agart ofa deeper analysis of GHG emissions.

GRAND MARAIS: BUSINESS-AS-USUAL EMISSIONS
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Figure 5 Data Source: 2013 Regional Indicators Initiative Report

Sample GHG Reduction Goals
1) Reduce GHG emissions in public and private sectoet¢orbe a carbomeutral community by 2040
a) AlternativeGoal:Supportand implementhe State greenhouse gas (GHG) emissimas 0f80%
reduction from 2005 levels by 203Brough public and private sector local initiatives.
2) Setinterim goals for GHG reductions or carbon neutréiéyweral alternatives to setefrom)
a. Secure 100% of municipal facility electricity from renewable energy sources by 2025.
b. Reduce communityide carbon emissions by 30% by 2025
c. Achieve 100% carbeinee electricity communitywide by 2030
d. Municipal operations are zeroet-carbon by 2025
e. The downtown district will be zeroet-carbon by 2030
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Efficiency Resource

The/ A Ceficeacy resource is measured by looking at current energy use. The greater the energy
consumption, the greater resource available for Grand Marais to be more efficient. As noteceinetfyy use
profile, theenergy use and therefore the efficiency resoureds largest inbusinesses as compared to
householdsTotal building energy use the commercial anéhdustry sector is 55% of the\di ®@t&l &uilding
energy useFurther, electricity is a greater use among businesses, while heating fuels dominant residential
energy use. It is also important tmte thatwhile commercial buildingsonsume a majority of the energyhey
compriseonly 20% of the square footagandrepresentlittle over 10% of the number of buildings.

Energy Use (MMBtu)
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Figure 6 Data Source: 2013 Regional Indicators Initiative Report

Building Stock Summary
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Figure 7 Source: Cities LEAP Energy Profiles, NREL

Focusing on commercial and industrial building energyisisgpotentially highmpact strategy for capturing the

/] AGeQa STFTAOASYyOe NBaz2dz2NOST || aAy3tsS &adz00SaatdAg STF
2F NBAARSY(GAlFf &dz00SaasSad t I NI A OdzolviidvieandFHighdap 2 Y'Y S NDO A
commercialdistricts a substantial portion of the energy use (lighting, heating, cooling) can be reduced using
existing technologies and management tools; nationally, commercial energy use irctiiegeries can be

reducedby 30% onaverage without affecting productivity or quality of use.
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Residential building efficiency opportunities tend to be more standardizad commercial use, even if the
efficiency resource is distributed across many buildings rather than being concenimatgdtively few.
Residential efficiency opportunities is inilling envelopes, heating and cooling equipmdigtiting,appliances
and plug loadsThese uselsave efficiency solutions that do not need to be customjzet can reduce typical
residental household usby 2025%.Moreover,all of these efficiency solutions are economically justified under
a lifecycle cost assessment (the energy savings of the measures is greater than the cost of the measures).

The efficiency resource, more thanankKdd NJ 2 ¥ G KS / AieQa 20Kt SySNHeé& NBa
a large number o$émall, discrete efforts (building by buildinghe City will need to focus efforts on identifying
opportunities for retrofitting existing homes and businesses. Progravailable to help support residential
efficiency improvements include th&eatherization Assistance Progrdar qualifying homesProperty

Assessed Clean Enel(ACE) for commercial efficiency and clean energy improvenardgjtility incentive
programs Grand Marais Public Utilitiexffers incentives to residential and business customers to help increase
energy efficiency actiorRebate summary shee&se available for both residential and commercial customers,
and include rebates for efficient lighting, cooling equipment ather performance efficiency. These programs
will need to be scaledp substantially for the City to meet its climate goals.

For both residential and commercial buildings, the climageitral longterm standard to achieve is a zenet-

energy building (ME). The ZNE construction standard is embodied in the Minnesota energy code that applies to
state and statefunded construction and is known as the SB2030. The State has conducted an extensive
assessment of the economics and carbon savings from widespezadf SB2030 (see Climate Solutions and
Economic Opportunities, 2015itps://www.eqgb.state.mn.us/content/climatechangg. Implementation of SB

2030, as a proxy for capturing efficiencgoarces across the state, is the highest impact GHG reduction of any
other effort, and also creates a substantial net economic benefit. While SB2030 can be applied to retrofits, it is
most weltsuited for new construction.

Transportation efficiency is ather significant resourcegs travelcomprises15%of the/ A (GHQ é@missions.
GHG emissions can be reduced with three distinct strategies

1) fuel switching to a lowcarbon or carbotfree fuel;

2) improved efficiency (miles per gallon) or riggizingvehicles to the vehicle use;

3) mode shifting, or increased use of non motorized or transit options.

Electric vehicle markets are poised for rapid expansion over the next decade anitythasbpportunities to
acceleratemarket transformation and reduce GH&issions associated with transportation fuels and vehicle
use.Public charging stations have been identified as a critical component of market transformation to electric
vehicles, and Grand Marais tourist industry may be well suited to hetpisgrangormation. Recent

development ofongerrange EV modelsan accommodate most commuting and errand travel by residents.

Improved efficiency in vehicles is likely to occur viadased use of hybrid vehicleBhesestill burn gasoline,
but have longranges and now come in a variety of vehicle types used by residents and businesses.

Grand Marais is already well attuned to creating opportunities for mshiéing, particularly related to creating
pedestrian and bicycle friendly transportatiorfrastructure and urban desigiransit is somewhat more
difficult, and will require subsidies to function effectively.
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Sample Efficiency Resource Goals

1) All new residential buildings will, by 203 zerenet-energy or zerenet-carbon.

2) Complete major energgsetrofits on dl residentialbuildings to achieve ultrlow energy use
standards.

3) 20% of the building stock, including commercial buildingsets zerenet-carbon (ZNC)
standards by 2030

4) Local vehicle miles traveled (VMT for local roads) decreases bir@®%2016 benchmark
by 2030 due to increased access to bicycle and pededtimmdly streets and paths.

5) Take initiatives in improving private and public infrastructure to accommodate and
encourage use of autonomous vehicles.

CoBenefits and Technologpecific Goals

6) Affordable housing meets lowarbon or zerecarbon standards to improve affordability and reduce risk
from fuel price increases.

7) Create local jobs and diversify markets for local contractors by facilitating growth of local
energy developrant.

8) Plan for affordable housing to meet lewarbon or zerecarbon standards to improve
affordability of heating and coolingeduce the economic burden of rising fuel costs, and
increase equity.

9) Transportation infrastructure and systems are designed m@anaged to both reduce GHG
emissions and increasdfordablemobility options for residents and visitors.

10) Work to significantly increassty fleets use of zer@mission vehicles and leearbon fuels.

1IDCEF OAT AGF 0SS RSGBS (RRLEY S Jratd pafiingil@y/iRilitiesNA &

12) Take necessary local action to achieve 50% of local vehicleslégeal)ibeing electric or
powered by norcarbon or lowcarbon fuels by 2030.

13) Identify the @ { poferitial industrial combined heat and power (CHP) and district energy
opportunities for existing businesses and future proposed industrial sitesistent with
0KS [/ Al eford biddads distrikt yieating system.
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Solar Resource

The University bMinnesota developed highresolution statewidesolar resource map that allows cities to

calculate how much electricity they could potediyaeceive from locally instaltesolar energy systems. These
data(see mapnext pageere used to calculate GyaR a I'shlarfeso@cE 2 NJ G KS / AleéQa aaz
The solar reserves are hawuch solar energy igasonably economicallvailable for developmensimilar to

how oil or gas reserves are measured. The solar map shovgetitesites for solar devepmentandhelps

identify where there may be land use conflietsth solar developmentTable 1, below, shows the amount of
solarenergy reasonablgvailablefor developmentn Grand Marais. The gross potential includes the total

available resource, regardless of location; rooftop capacity and generation include only the resource available on
the rooftops ofcommerciabuildings located in the City.

Grand Marais 1,972,77IMWhlyear 4.5MW 5,894MWhlyear 2,670MWhl/year

Table 1. Grand Marais Rooftop Solar Resource

The rooftop resource is calculated using

building footprint data compiled by the Solar Generation Potential (MWh/yr)
Minnesota DNR as part of a statéde

. . . . 7,000
mapping project using LIDAR 3
dimensional imaging. Unfortunately, 6,000 25%
5,000

Cook County did not gebunty-wide
building footprints calculated. Another 4,000

data set was available that provided 3,000

building footprints for most of the 2,000 10%
commercial building in the City. The 1,000

rooftop solar resource measurements art 0 1.5%
therefore limited to the commercial Total Rooftop Top 10 buildings  Local

buildings. A cityide estimate of rooftop Government

resources based cities of similar size anc Goal

building types is provided through the Figure 5 Example of Solar Potential and Community Goal

State and Local Energgataset developed

by theDepartment of EnergyAssuming Grand Marais buildings have a similar solar resource to othe€ities
similar size and location, Grand Marais would h@®@buildings with sufficient rooftop solar resourceitestall

a solar energy system.

The totalcapacity of thecommerciakooftop solar resourcén Grand Maraiss4.5MW, equal to approximately
25%of all the electricity consumed in th€ity. This means that if th€itywanted to maximize its entire
commerciakooftop solar resource, it could satsolar generatiorgoal ofup to 25%on-site solar generation (this
is an upper limit, and does not cader individual site limitations due to roof structure, ownershopJocal
regulations that might limit solar installation®yationally,communitiestypically see a solar rooftop potential
(including residential roofs) equabout40%of their electric needsThe residential rooftop potential would
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likely be close to the commercial rooftop potential. Finaflpuildings undergo high levels of energy efficiency
investment, he solar resourceould meet a higher percentage of electnieeds. The efficiency and solar
resources are, in this analysis, calculated independently of each other.

Solar installations are not limited to rooftop applications. This analysis does not include groumd systems,

but the Gty will want to develogcriteria for where they would and would not allow solar. For instance,
commercial parking lots may make good solar resources, or public right of ways; while areas planned for future
development or park space may nohekecriteria can be used to recalcuéapotential solar generation and

redefine future solar goals for local development.

Solar Potential
"High
L Low
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Sample Solar Resource Goals

1.
2.

3.

Devel@ localsolar reserves to meet 2b ofcommunity electric energy use by 2025

Protect and develop solar resourcediie communityin public regulations, utility rate
structures and procedures, and local programs

Enable residents and businesses to puretsdar orwind energy through the public utilityith a
target of 20% participation by 2025

Sample C@enefit and Technology Goals

4.

5.

DevelopD NI y' R  efficibidcyAaid®olar resources to create local jobs and diversify markets for local
contractors

Capture cebenefits of solar development, such as principige solar development that

AYO2NLIR2 NI G§Sa LREttAYlFIG2N ANRBdzyR O2@SN) O2yaAradasSyd
habitat standards.

I NARGAOIE Lzt A0 FFOAftAGASE KI OB inpie hSrasiliencydf Sy S NI
these facilities in event of weather or other emergencies.

Encourage development @dcalenergy storage in commercial and industfedilitiesto

increase resiliency and expand opportunities forsite energy generation usinocal

renewable fuels.

Ensure equitable access to solar development by providing access to community solar or

similar types of projects for all household income levels.
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Wind Resource

Wind Resource

A good wind energy site needs to meet a number of characteristics, the most important of which is a g
wind resource. Other characteristics include soils that can support the weight of the turbine; a site largt
enough to accommodate safety setbacks frogighboring properties, structures, or other uses; and
surrounding land uses for which the visual impact and potential nuisances will not create a conflict.
Regarding the wind resource, the height the rotor needs to be above any disturbance within atadiesl
of 500 feet. The Distributed Wind Energy Association offers this guidance:

The industry guidance on minimum wind turbine height states that the lowest extension of a wind turbine
rotor must be 60 feet above the ground, assuming no surroundingactest. Where obstacles are present, thi
wind turbine rotor should be at least 30 feet above the tallest obstacle within af&@radius. If trees are not
fully grown, then the tower height must be adjusted for the growth over the next two or so dsctielife of
the wind turbine.

Grand Maraiss a small, rural community with many trees and shallo\ Minnesota's Wind Resource
bedrock;each ofwhich pose challenges to the installation of urban by Wi:;&f‘ Speed at 30 meters
wind energy systems. The Minnesota Depatmof Commerce !
developedstatewidewind speed mapat a500-meter resolution to
give a general sense of the wind resource at various tower heights,
thoughthese are not adequate for a specifite assessment.

Agood rule of thumb is that 12 mph is typically the minimum averag
annual wind speed for a good winesource. At 30 meterdased on
the Department of Commerce dat&rand Maraidas an average wind
speedof less thar® miles per hourThe wind resource available at 30
meters is below the optimal speed needed for a productive wind
energy system, suggesting that taller towers would be necessary frc
a production standpointAt 80 meters, wind speeds are between 11
and 13 MPH, and at 10@eters, wind speeds are up to 14 MPH. The
taller towers wouldrequire deeper foundation, which may not work in areas whiebedrock is too shallow.
Additionally, the community may run into resistance if residents do not agree that tall wind turbirles fit
O2YYdzyAlleQa OKIF NI¥ Ol SN

There me be some applications where smaller wind turbines can be appropriate for the community, but a more
detailed, onsite assessment would need to be completed. The utility currently does not offer green power
purchasing prgram for its customers, however options are available to purchasd-generatedrenewable

energy credits through the open market.
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Sample Wind Resource Goals

1. Enable development of small wind energy systems where both wind resources and
surrounding land uses are appropriate.

2. Explore opportunities to participate in virtual clean power purchase agreements
through the local utility orenable and encourageurchase renewable energy credits
(RECH)y residents and businesses.
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Biomass Resource

Fuel derived from biomass can be used in several processes as a source of renewable energy, including
electricity, waste heat, and renewable gas. Minnesota has sefamitities that use biomass to generate
electricity and/or heat. Biomass resources include municipal solid waste, landfill gas, wood waste, and
agricultural byproducts, food processing residue and other organic waste. Much of the biomass resource can
comefrom the metropolitan area, particularly for solid waste and landfill gas, as well as yard waste.

Information about the type of biomass resources at the community level is difficult to acquire; there is little

communities.

According td2010U.S. Census dataust under 7% of Grand Marais households use wood as their primary
heating sourceWood heating is counted as a carbfrae energy source, and is ttefore a tool forhelping
Grand Maraischieve climate action goaldowever, wood heating systems can have other harmful emission
and new systems within th@ity should meet air emission standards.

Moreover, Grand Marais has participated im¢e studes on the use of bioma&s Cook County. The studies

looked at the feasibility of a biomass district heating facility for the City of Grand Maraistutiedsystem

would be a closed loop piping netwagpkovidingbuilding heating and domestic hot watersing locally available

waste wood (logging sash and sawmill waste). Such a system would displace propane and fuel oil as the primary
heating fuels in the community, stabilizing and reducing energy costs, and reducing greenhouse gas emissions.

The Cityhas soughtunding to begin implementation of this projedt.implemented the project wouldnitially
serve 18 large energy users, eventually expanding to saore customers. Additional community benefits of
the biomass district heating plant includeaproved forest management, job creation, retention of energy
dollars in the local economy, and reduced dependence on imported fuels.

Sample Biomass Resource Goals

1) Continue to explore opportunities toewelop local biomass energy potential in Grand M&aisA Y R dza (4 NR | f
institutional facilities.
2) Continue topursue a biomass district heating systems for businesses, residents, and public
entities.
3) Expand biomass use for heating residential buildings, using certifiedrfossion wood stoves or boilers, to
ME: 2F GKS OAG2QaA K2dzZaAy3d dzyAlad 06& HANHpO
4) Increase use of biofuels (biodiesel, ethanol) and other low or no carbon fuels in private
fleets.
5) Becone a zerewaste community, with nomecyclable waste streams converted to energy
production, by 2040.

Cobenefit Goals

6) Reduce landfilling by ensuring that solid waste streams that cannot be recycled or reduced
are used for energy resources.

7) Increase usefdree and brush wood waste generated in the County in regional biomass
facilities.
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