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APPENDIX 1
Climate Inheritance Resolution

CITY OF GRAND MARAIS, MINNESOTA
CITY COUNCIL RESOLUTION 2017-04

A RESOLUTION OF THE CITY COUNCIL OF THE CITY OF GRAND MARAIS,
MINNESOTA EXPRESSSING A COMMITMENT TO PROTECT THE CHILDREN AND
GRANDCHILDREN OF THIS COMMUNITY FROM THE RISKS OF CLIMATE
DESTRUCTION

WHEREAS, 195 countries, including the United States and every country that is a member of the United
Nations, reached an agreement in Paris, France on December 12, 2015, that recognizes the risk to our
children’s and grandchildren’s future from climate change;

WHEREAS, the greatest burden resulting from an inadequate response to the climate crisis will be carried
by the youngest generation, and all who follow;

WHEREAS, the risks from an inadequate response are potentially devastating, and include economic and
environmental disruptions many of which are already being felt such as more severe storms, longer and
hotter heat waves, worsening flood and drought cycles, growing invasive species and insect problems,
accelerated species extinction rates, rising sea levels, increased wildfires, a dramatic increase in refugees
from climate impacted lands. These effects are felt globally but will also impact us at the local level with
a changing boreal forest;

WHEREAS, leading climate scientists' have indicated that further delay in significantly reducing
greenhouse gas emissions will rapidly push humanity past the point where disastrous consequences
can be avoided;

WHEREAS, numerous governmental and non-governmental bodies across the nation and the world have
already adopted climate action plans to immediately and rapidly reduce greenhouse gas emissions while
also stopping them entirely within 25 years;

WHEREAS, youth of Grand Marais have brought this Council a Youth Climate Report Card highlighting
the gap between what we are doing today and actions that would be necessary to protect their future;

WHEREAS, youth of Grand Marais have indicated a willingness to work with this Council on such
actions.

NOW, THEREFORE, BE IT RESOLVED BY THE CITY COUNCIL OF THE CITY OF
GRAND MARALIS, MINNESOTA, that Grand Marais City Council commits to working
constructively, using ingenuity, innovation, and courageous determination to complete a Climate Action
Plan for Grand Marais that significantly reduces Grand Marais’s greenhouse gas emissions to levels that
would protect our community’s children and grandchildren from the risk of climate destruction;

BE IT FURTHER RESOLVED, that Grand Marais City Council commits to start the Grand Marais
Climate Action Plan creation process with the Nordic Nature Group within 3 months, and to complete it
as soon as possible;

" Hansen J, Kharecha P, Sato M, Masson-Delmotte V, Ackerman F, Beerling DJ, et al. (2013) Assessing
“Dangerous Climate Change”: Required Reduction of Carbon Emissions to Protect Young People, Future
Generations and Nature. PLoS ONE 8(12): e81648. doi:10.1371/journal.pone.0081648



RESOLUTION 2017-04

BE IT FURTHER RESOLVED, that a mechanism will be created for the ongoing inclusion of young
people in the process of creating and executing climate related policies and actions.

Passed by the City Council of the City of Grand Marais, Minnesota this 22™ day of February,
2017.

(SEAL) Mayor Jay Arrowsmi oux

Michael J. Roth
City Administrator




APPENDIX 2
The Principles of Sustainability
A sustainable approach to reducing carbon emissions is one that considers the connections which exist among environmental,

social, and economic rings. Projects that aim to reduce the carbon footprint of Grand Marais should also strengthen our
communities and foster prosperity. The diagram below shows the principles of sustainability and the interrelations of 3 rings.

Social Economic Aspects
- business ethics

- fair trade
- worker's benefits

ECONOMICS

-Standard of living -Growth
-Education -Profit

-Jobs -Cost saving
-Equal opportunity -R&D

Environmental Economic
- energy efficiency

- renewable fuels

- subsidies, incentives

- green technology

Social Environmental:
- Conservation policies
- Environmental justice
- Global stewardship

ENVIRONMENT

-Natural resource use
-Pollution prevention
-Bio-diversity

Credit: Mark Fedkin. Adopted from the University of Michigan Sustainability Assessment [Rodriguez et al., 2002]



APPENDIX 3
Greenhouse Gas Inventory

EXISTING ENERGY CONDITIONS: GRAND MARAIS

On February 25, 2017, Grand Marais passed a Climate Inheritance Resolution. The resolution committed Grand Marais to a Climate

Action Plan “that significantly reduces Grand Marais’ greenhouse gas emissions to levels that would protect our community’s

children and grandchildren from the risk of climate destruction.” In order to meet the climate protection and GHG reduction goal,
the City must identify the existing sources of GHGs (consistent with community GHG measurement 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 toward recognition as a Step 3 city. As part of the GreenStep City program,

the McKnight Foundation has generously provided support for participating cities that take on the difficult work of addressing

climate challenges through local initiative. The data for the following analysis is compiled and integrated into the Regional Indicator

Initiative, a collaborative energy and GHG reporting project between the GreenStep 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 Transportation, Minnesota Pollution Control Agency,
private sector energy vendors, and other public data sources.

The primary sources of GHG emissions in Grand Marais, as
in most communities, are energy consumption in buildings,
facilities, and transportation. A small additional amount of
GHG emissions is attributable to management and disposal

Energy Use by Type (MMBtu)

of solid waste. The primary pathways for reducing Fuel Oil, 29,245 (= Diesel, 777

emissions are to improve energy efficiency and ’

conservation (reducing energy use) and increasing use of

clean energy. To guide the City, an energy use profile is

provided below that illustrates energy consumption and

greenhouse gas emissions from buildings and Propane Total Use,

transportation. 60,859 Electricity Total
Use, 78,404

Energy Use Profile

Businesses and residents are served by the Grand Marais
Public Utilities for their electricity use. The primary
heating source for most cities in Minnesota is natural Energy Use by Sector (MMBtu)
however, the City of Grand Marais is located beyond

reach of a natural gas pipeline. Businesses and

residents rely on a variety of sources of energy for

heating, including propane, fuel oil, diesel, electricity, Residential
woody biomass. Using data from the Regional 45%
Indicators Initiative, Figure 1 illustrates the breakdown

different energy types are used in the community

relative to one another.

Figure 1 Data Source: 2013 Regional Indicators Initiative Report
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devices. The Grand Marais Public Utilities identifies 48 homes (5% of customers) and 10 businesses that are on the electric heating

rate (dual fuel rate), using electricity as their primary heating source. This number does not include people using electric heat
supplement to other primary fuels.

asa


http://www.regionalindicatorsmn.com/
http://www.regionalindicatorsmn.com/

There are nearly 900 residential customers and 330 commercial customers in Grand Marais. Commercial customers use 55% of all
electricity in the City, and residents use 45% (Figure 2, above). According to Grand Marais Public Utilities data, residents spent
$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
the same year. Data is not available at the City level for the amount spent on other (propane, fuel oil, etc.) energy types, however,
the Energy Information Administration reports households tend to pay higher prices for fuels like heating oil and propane, and are
subject to greater price volatility as compared to electricity or natural gas. Higher costs and price volatility have a greater impact on
low- and moderate-income residents who are less able to respond to such changes and bear a greater energy burden (energy costs
as a percentage of total income) than higher income residents.

Greenhouse gases (GHG) are emitted from burning
conventional fuels like coal and natural gas, which are
both inputs in the production of electricity. GHGs are also

Building GHG by Energy Type

emitted from burning propane or fuel oil for the purpose (TOHS COZ)
of space and water heating, as well as cooking and other Fulel'(f" Diesel
uses. Figure 3 indicates that the greatest source of GHG ’ 0%

'
emissions from buildings (commercial and residential) in ’

Grand Marais (70%) come from consumption of electricity
as compared to heating fuels.

Propane
Total Use

0,
Using carbon free (wind and solar) or carbon-neutral 19%

(biomass) energy sources and investing in energy
efficiency can significantly reduce the amount of

. . Electricity
greenhouse gases that are attributable to building energy Total Use
use. Grand Marais’ electric energy supply is getting 70%

cleaner as its energy supplier adds more clean energy
each year. Grand Marais Public Utilities’ electricity
supplier is Southern Minnesota 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 carbon-free generation. SMPPA is, however, forecasting continued
primary reliance on coal as an energy source for the foreseeable future. Developing local clean energy capacity for homes and
businesses, or through mechanisms such as community shared solar systems, is an alternative to a supply-side effort.

Figure 3 Data Source: 2013 Regional Indicators Initiative Report

Transportation Energy Use Profile

Transportation energy is almost exclusively attributable to car and truck travel, and is estimated by the vehicle miles traveled (VMT)
within the City boundaries (regardless of through traffic or with an origin or destination in the City). Grand Marais’ location on the
only inter-regional road through Cook County (Highway 61), and the significant tourist industry along the North Shore mean that
much of the VMT is through traffic. However, the level of through traffic is not unusal compared to most cities. The number of 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 portion of transportation energy. Regional Indicators Initiative
data shows that 8,217,975 vehicle miles are traveled annually within Grand Marais. The greenhouse gas emissions associated with
this travel is approximately 3,602 tonnes of CO2e, or about 15% the City’s total GHG emissions. The U.S. Department of Energy
reports that there are 1,500 light duty vehicles in the Grand Marais market with an average fuel economy 21.7 miles per gallon. 85%
of these vehicles use gasoline as the primary fuel; flex fuel (e85) makes up the next highest fuel source.
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Figure 4 Data Source: https://appsl.eere.energy.qov/sled/#/

Greenhouse Gas Emissions Summary

The energy use data gathered for building energy consumption and transportation illustrates a clear picture of the major sources of
GHG emissions in the community, as seen in Figure 5. The largest share of emissions come from residential and commercial
(building) energy consumption, making up 85% of total emissions. Broken down by sector, residential energy use accounts for 35%
of emissions, while the commercial sector emits 50% of all emissions. Transportation emissions make up 15% of total emissions.

Additional sources of emissions not included in this graph are those associated with regional facilities such as air travel, solid waste,
and wastewater treatment. While these sources are significantly smaller than those evaluated in this report, a GHG inventory that
meets the U.S. community protocol or the Global Protocol would consider these emissions. The City can determine whether to
conduct the additional analysis to be compliant with the protocol as part of a 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 sector to become a carbon-neutral community by 2040.
a) Alternative Goal: Support and implement the State greenhouse gas (GHG) emissions goal of 80% reduction from 2005 levels
by 2050 through public and private sector local initiatives.
2) Setinterim goals for GHG reductions or carbon neutrality (several alternatives to select from)
a. Secure 100% of municipal facility electricity from renewable energy sources by 2025.
Reduce community-wide carbon emissions by 30% by 2025
Achieve 100% carbon-free electricity community-wide by 2030
Municipal operations are zero-net-carbon by 2025
The downtown district will be zero-net-carbon by 2030

®aon o


https://apps1.eere.energy.gov/sled/#/

Efficiency Resource

The City’s efficiency 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 noted in the energy use profile, the energy use - and therefore the
efficiency resource - is largest in businesses as compared to households. Total building energy use in the commercial and industry
sector is 55% of the City’s total building energy use. Further, electricity is a greater use among businesses, while heating fuels
dominant residential energy use. It is also important to note that while commercial buildings consume a majority of the energy, they
comprise only 20% of the square footage, and represent little over 10% of the number of buildings.

Building Stock Summary
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Figure 6 Data Source: 2013 Regional Indicators Initiative Report

Focusing on commercial and industrial building energy use is a potentially high-impact strategy for capturing the City’s efficiency
resource; a single successful efficiency investment could reap the efficiency benefits of dozens of residential successes. Particularly
for commercial institutions in Grand Marais’ downtown and Highway commercial districts, a substantial portion of the energy use
(lighting, heating, cooling) can be reduced using existing technologies and management tools; nationally, commercial energy use in
these categories can be reduced by 30%, on average, without affecting productivity or quality of use.

Residential building efficiency opportunities tend to be more standardized than commercial use, even if the efficiency resource is
distributed across many buildings rather than being concentrated in relatively few. Residential efficiency opportunities is in building
envelopes, heating and cooling equipment, lighting, appliances, and plug loads. These uses have efficiency solutions that do not
need to be customized, and can reduce typical residential household use by 20-25%. 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 than any other of the City’s local energy resources, can only be captured through a large number of
small, discrete efforts (building by building). The City will need to focus efforts on identifying opportunities for retrofitting existing
homes and businesses. Programs available to help support residential efficiency improvements include the Weatherization
Assistance Program for qualifying homes, Property Assessed Clean Energy (PACE) for commercial efficiency and clean energy
improvements, and utility incentive programs. Grand Marais Public Utilities offers incentives to residential and business customers
to help increase energy efficiency action. Rebate summary sheets are available for both residential and commercial customers, and
include rebates for efficient lighting, cooling equipment, and other performance efficiency. These programs will need to be scaled-
up substantially for the City to meet its climate goals.



https://mn.gov/commerce/consumers/consumer-assistance/weatherization/
https://mn.gov/commerce/consumers/consumer-assistance/weatherization/
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For both residential and commercial buildings, the climate-neutral long-term standard to achieve is a zero-net-energy building (ZNE).
The ZNE construction standard is embodied in the Minnesota energy code that applies to state and state-funded construction and is
known as the SB2030. The State has conducted an extensive assessment of the economics and carbon savings from widespread use
of SB2030 (see Climate Solutions and Economic Opportunities, 2015, https://www.egb.state.mn.us/content/climate-change).
Implementation of SB 2030, as a proxy for capturing efficiency resources 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 well-suited for
new construction.

Transportation efficiency is another significant resource, as travel comprises 15% of the City’s GHG emissions. GHG emissions can be
reduced with three distinct strategies:

1) fuel switching to a low-carbon or carbon-free fuel;

2) improved efficiency (miles per gallon) or right-sizing vehicles 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 and the City has opportunities to accelerate market
transformation and reduce GHG emissions 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 helping this transformation. Recent development of longer-range EV models can accommodate most commuting and errand
travel by residents.

Improved efficiency in vehicles is likely to occur via increased use of hybrid vehicles. These still burn gasoline, but have long-ranges
and now come in a variety of vehicle types used by residents and businesses.

Grand Marais is already well attuned to creating opportunities for mode-shifting, particularly related to creating pedestrian and
bicycle friendly transportation infrastructure and urban design. Transit is somewhat more difficult, and will require subsidies to
function effectively.

Sample Efficiency Resource Goals

1) All new residential buildings will, by 2030, be zero-net-energy or zero-net-carbon.

2) Complete major energy retrofits on all residential buildings to achieve ultra-low energy use standards.

3) 20% of the building stock, including commercial buildings, meets zero-net-carbon (ZNC) standards by 2030

4) Local vehicle miles traveled (VMT for local roads) decreases by 20% from 2016 benchmark by 2030 due to
increased access to bicycle and pedestrian-friendly streets and paths.

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

Co-Benefits and Technology-Specific Goals

6) Affordable housing meets low-carbon or zero-carbon 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 development.

8) Plan for affordable housing to meet low-carbon or zero-carbon standards to improve affordability of heating
and cooling, reduce the economic burden of rising fuel costs, and increase equity.

9) Transportation infrastructure and systems are designed and managed to both reduce GHG emissions and
increase affordable mobility options for residents and visitors.

10) Work to significantly increase city fleets use of zero-emission vehicles and low-carbon fuels.

11) Facilitate development of “EV-ready” public and private parking lot facilities.

12) Take necessary local action to achieve 50% of local vehicles (road-legal) being electric or powered by non-
carbon or low-carbon fuels by 2030.

13) Identify the City’s potential industrial combined heat and power (CHP) and district energy opportunities for
existing businesses and future proposed industrial sites, consistent with the City’s planning for a biomass
district heating system.


https://www.eqb.state.mn.us/content/climate-change

Solar Resource

The University of Minnesota developed a high-resolution statewide solar resource map that allows cities to calculate how much
electricity they could potentially receive from locally installed solar energy systems. These data (see map, next page) were used to
calculate Grand Marais’ solar resource, or the City’s “solar reserves.” The solar reserves are how much solar energy is reasonably
economically available for development, similar to how oil or gas reserves are measured. The solar map shows the good sites for
solar development and helps identify where there may be land use conflicts with solar development. Table 1, below, shows the
amount of solar energy reasonably available for development in 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 of commercial

buildings located in the City.

The rooftop resource is calculated using building footprint data compiled by the Minnesota DNR as part of a state-wide mapping
project using LiDAR 3-dimensional imaging. Unfortunately, Cook County did not get county-wide building footprints calculated.
Another data set was available that provided building footprints for most of the commercial building in the City. The rooftop solar
resource measurements are therefore limited to the commercial buildings. A city-wide estimate of rooftop resources based cities of
similar size and building types is provided through the State and Local Energy dataset developed by the Department of Energy.
Assuming Grand Marais buildings have a similar solar resource to other cities of similar size and location, Grand Marais would have
600 buildings with sufficient rooftop solar resource to install a solar energy system.

The total capacity of the commercial rooftop solar
resource in Grand Marais is 4.5 MW, equal to
approximately 25% of all the electricity consumed in
the City. This means that if the City wanted to

Solar Generation Potential (MWh/yr)

maximize its entire commercial rooftop solar 7,000
resource, it could set a solar generation goal of up to 6,000 S = = = = - - - = = = 5%
25% on-site solar generation (this is an upper limit, 5,000
and does not consider individual site limitations due 4,000
to roof structure, ownership, or local regulations that 3,000
might limit solar installations). Nationally, 5 000 - e e e e e e e e = = = 0%

communities typically see a solar rooftop potential
(including residential roofs) equal about 40% of their 1,000

- e e em | e e e e e e e = = 5%

electric needs. The residential rooftop potential would 0

likely be close to the commercial rooftop potential. Total Rooftop  Top 10 buildings Local

Finally, if buildings undergo high levels of energy Government
efficiency investment, the solar resource could meet a Goal

higher percentage of electric needs. The efficiency and solar Figure 5 Example of Solar Potential and Community Goal
resources are, in this analysis, calculated independently of each

other.

Solar installations are not limited to rooftop applications. This analysis does not include ground-mount systems, but the City will
want to develop criteria 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 not. These criteria can be
used to recalculate potential solar generation and redefine future solar goals for local development.

Commercial
Rooftop Generation Solar Potential of

Potential Top 10 Rooftops

Community Gross Potential Rooftop
Capacity

Grand Marais 1,972,771 MWh/year 4.5 MW 5,894 MWh/year 2,670 MWh/year

Table 1. Grand Marais Rooftop Solar Resource
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Figure 6 Solar Resource Map, Metropolitan Council Community Page

Sample Solar Resource Goals

1. Develop local solar reserves to meet 15% of community electric energy use by 2025

2. Protect and develop solar resources in the community in public regulations, utility rate structures and
procedures, and local programs.

3. Enable residents and businesses to purchase solar or wind energy through the public utility, with a target of 20%
participation by 2025.

Sample Co-Benefit and Technology Goals

4. Develop Grand Marais’ efficiency and solar resources to create local jobs and diversify markets for local contractors

5. Capture co-benefits of solar development, such as principle-use solar development that incorporates
pollinator ground cover consistent with Minnesota’s statutory beneficial habitat standards.

6. Critical public facilities have “renewable energy plus storage” installations to improve the resiliency of these facilities in
event of weather or other emergencies.

7. Encourage development of local energy storage in commercial and industrial facilities to increase
resiliency and expand opportunities for on-site energy generation using local renewable fuels.

8. 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 good
wind resource. Other characteristics include soils that can support the weight of the turbine; a site large
enough to accommodate safety setbacks from neighboring 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 an ideal radius
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 surrounding obstacles. Where obstacles are present, the
wind turbine rotor should be at least 30 feet above the tallest obstacle within a 500-foot radius. If trees are not
fully grown, then the tower height must be adjusted for the growth over the next two or so decades, the life of
the wind turbine.

Grand Marais is a small, rural community with many trees and shallow bedrock; each of which pose challenges to the installation of

urban wind energy systems. The Minnesota Department of Commerce developed statewide wind speed maps at a 500-meter
resolution to give a general sense of the wind resource at various tower heights, though these are not adequate for a specific site
assessment.

A good rule of thumb is that 12 mph is typically the minimum average annual wind
speed for a good wind resource. At 30 meters, based on the Department of Minnesota's Wind Resource
Commerce data, Grand Marais has an average wind speed of less than 9 miles per by W'?'}d SHERH ARa0meters
hour. The wind resource available at 30 meters is below the optimal speed needed B 5
for a productive wind energy system, suggesting that taller towers would be { .
necessary from a production standpoint. At 80 meters, wind speeds are between k
11 and 13 MPH, and at 100 meters, wind speeds are up to 14 MPH. The taller

towers would require deeper foundation, which may not work in areas where the

: # 17 Wind Speed
bedrock is too shallow. Additionally, the community may run into resistance if % ‘ W< e
. . . . . \ = )
residents do not agree that tall wind turbines fit the community’s character. b B 02500551

[ 25 150:23- 3

C

There me be some applications where smaller wind turbines can be appropriate for
the community, but a more detailed, on-site assessment would need to be

completed. The utility currently does not offer green power purchasing program for
its customers, however options are available to purchase wind-generated
renewable energy credits through the open market.

Sample Wind Resource Goals

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

Explore opportunities to participate in virtual clean power purchase agreements through the local utility, or enable and encourage
purchase renewable energy credits (RECs) by 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 several facilities 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 come from 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 standardized
assessment of potential biomass resources, and the type of resource varies widely across communities.

According to 2010 U.S. Census data, just under 7% of Grand Marais households use wood as their primary heating source. Wood
heating is counted as a carbon-free energy source, and is therefore a tool for helping Grand Marais achieve climate action goals.
However, wood heating systems can have other harmful emissions, and new systems within the City should meet air emission
standards.

Moreover, Grand Marais has participated in three studies on the use of biomass in Cook County. The studies looked at the feasibility
of a biomass district heating facility for the City of Grand Marais. The studied system would be a closed loop piping network
providing building heating and domestic hot water, using 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 City has sought funding to begin implementation of this project. If implemented, the project would initially serve 18 large energy
users, eventually expanding to serve more customers. Additional community benefits of the biomass district heating plant include:
improved 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 to develop local biomass energy potential in Grand Marais’ industrial and institutional
facilities.

2) Continue to pursue a biomass district heating systems for businesses, residents, and public entities.

3) Expand biomass use for heating residential buildings, using certified low-emission wood stoves or boilers, to 10% of the city’s
housing units by 2025.

4) Increase use of biofuels (biodiesel, ethanol) and other low or no carbon fuels in private fleets.

5) Become a zero-waste community, with non-recyclable waste streams converted to energy production, by
2040.

Co-benefit Goals

6) Reduce landfilling by ensuring that solid waste streams that cannot be recycled or reduced are used for energy
resources.
7) Increase use of tree and brush wood waste generated in the County in regional biomass facilities.
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APPENDIX 4
iMatter Report Card

Grand Marais
CLIMATE REPORT CARD

ZERO EMISSIONS PLAN D+

Rapidly reducing greenhouse gas emissions is the most
important thing we can do to address the climate crisis.

RENEWABLE ENERGY B

Electricity generation caused 32% of US greenhouse gas
emissions in 2012 (sourcel EPA), the largest of any source,

WASTE F

Reducing the amount of waste we generate and recycling more
of it reduces the amount of greenhouse gases from landfills,
Waste reduction Is also an indirect Indicator that we're
reducing the amount of completely new stuff we're buying,
Production of new stuff can generate a lot of greenhouse gases.

CARBON REMOVAL F

Removing greenhouse gases from the atmosphere will reduce
the impacts of climate change,

YOUTH INVOLVEMEMT None

The youngest generation will be most impacted by the climate
erisis and should be Iinvolved when policies are being put in
place. A city gets a half grade increase if they have youth
involved In advising on or developing climate related policies

.....

.......

D+

ALE FOR GRADES

ZERO EMISSIONS PLA!

Grand Marais has done
reduction goals are

RENEWABLE ENERGY

WASTE

Waste created per person in Grand Marals |
or increasing which results in a worse gr
Grand Marais's waste that is being recycle
decreasing which results in a worse gr

20% Weighting

taying the same
The portion of
or composted is

CARBON REMOV

Grand Marais does
removing carbon fi

10% Weighting

am that will contribute to
phere.

YOUTH INVOLVEN

Grand Marals do
process of creatl
actions,

Possible +1/2 grade

..

e
R
I

14



APPENDIX 5
City of Grand Marais Emissions Data

2010 2016
Population 1,351 1,379
Jobs 527 546

Emissions Plan 20,291 22,404

C/l Electricity (tonnes) 9,592 11,626
C/I Electricity (tonnes/MMBtu) 0.25 0.25
C/I Electricity (MMBtu) 44,697 46,503
C/I Electricity per Job (MMBtu) 84.77 85.17
C/I Other Fuels (tonnes) 2,727 2,799
C/I Other Fuels (tonnes/MMBtu) 0.07 0.07
C/I Other Fuels (MMBtu) 38,044 38,165
C/I Other Fuels per Job 72.16 69.90
C/l Propane (tonnes) 1,344 1,381
C/I Propane (tonnes/MMBtu) 0.06 0.07
C/I Propane (MMBtu) 21,074 21,159
C/I Propane per Job 39.97 38.75
C/I Fuel Qil (tonnes) 1,218 1,254
C/I Fuel Oil (tonnes/MMBtu) 0.08 0.08
C/I Fuel Oil (MMBtu) 15,043 15,142
C/I Fuel Oil per Job 28.53 27.73
C/l Diesel (tonnes) 166 164
C/I Diesel (tonnes/MMBtu) 0.09 0.09
C/I Diesel (MMBtu) 1,927 1,864
C/I Diesel per Job 3.66 3.41

Commercial/lndustrial Emissions (Plan) 12,319 14,425

Electricity 9,592 11,626
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| Other Fuels 2,727 2,799

Res. Electricity (tonnes) 5,387 5,365
Res. Electricity (tonnes/MMBtu) 0.25 0.25
Res. Electricity (MMBtu) 21,532 21,458
Res. Electricity per Person (MMBtu) 15.94

Res. Other Fuels (tonnes) 2,585 2,615
Res. Other Fuels (tonnes/MMBtu) 0.07 0.07
Res. Other Fuels (MMBtu) 39,573 40,025
Res. Other Fuels per Person 29.29

Res. Propane (tonnes) 1,866 1,886
Res. Propane (tonnes/MMBtu) 0.06 0.06
Res. Propane (MMBtu) 30,347 30,675
Res. Propane per Person 22.46 22.24
Res. Fuel Qil (tonnes) 720 729
Res. Fuel Oil (tonnes/MMBtu) 0.08 0.08
Res. Fuel Oil (MMBtu) 9,226 9,350
Res. Fuel Oil per Person 6.83 6.78
Res. Diesel (tonnes) - -
Res. Diesel (tonnes/MMBtu) - -
Res. Diesel (MMBtu) - -
Res. Diesel per Person

Residential Emissions (Plan) 7,972 7,980
Electricity 5,387 5,365
Natural Gas (Delivered Fuels) 2,585 2,615
Travel Emissions 3,716 3,878
Vehicle Travel (tonnes) 3,716 3,878
Vehicle Travel (tonnes/VMT) 0.0004428 0.0004383
Vehicle Travel (VMT) 8,391,350 8,848,040
Vehicle Travel per Person (VMT) 6,211 6,133

Air Travel (tonnes)

Air Travel per Person (tonnes/VMT) -

Travel Emissions (Goal) 3,716 3,878
Travel Emissions (Plan) 3,716 3,878
Solid Waste (tonnes) 55 56

Solid Waste (tonnes/ton) 0.26 0.26



Solid Waste (tons) 210 215
Solid Waste per Person (tons) 0.16 0.16
Wastewater (tonnes)

Wastewater (tonnes/million gallons) -
Wastewater (million gallons) 42.34 41
Wastewater per Person (million gallons 0.031 0.030




