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Abbreviations/Acronyms and Glossary 

 

BTU 
British Thermal Units: a measure of energy, typically used when discussing 

combustion of natural gas 

City The City of Minneapolis 

CO2e Carbon dioxide emissions equivalent 

CSTEP Center for Science, Technology, and Environmental Policy 

EPA Environmental Protection Agency 

EUI Energy Use Intensity: energy use per square foot 

Emissions Greenhouse Gas Emissions 

GHG 
Greenhouse Gas: a gas that contributes to the climate change inducing greenhouse 

gas effect 

GWP 
Global Warming Potential: the atmospheric heat trapping potential of greenhouse 

gases relative to carbon dioxide 

HH Household 

ICLEI International Council for Local Environmental Initiatives 

IPCC Intergovernmental Panel on Climate Change 

kWh Kilowatt Hours 

MPRB Minneapolis Park and Recreation Board 

mt Metric Tons 
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Executive Summary 
The Minneapolis Park and Recreation Board (MPRB) worked with the Center for Science, 
Technology, and Environmental Policy (CSTEP) at the University of Minnesota Humphrey School 
of Public Affairs to assess their annual greenhouse gas (GHG) emissions footprint for 2018. This 
baseline understanding of MPRB’s emissions will inform efforts to reduce emissions1 that 
contribute to climate change and meet the organization’s goal of achieving 10% baseline GHG 
reductions by 2022. The objectives of this report are: 

1. Establish MPRB’s 2018 baseline carbon footprint 
2. Identify the facilities and operations responsible for the largest GHG gas emissions 
3. Provide recommendations for improving data tracking and collection in the future 

CSTEP calculated MPRB’s baseline footprint to be 14,015 metric tons of CO2e (carbon dioxide 
emissions equivalent) in 2018. Emissions are broken into scopes following ICLEI standard GHG 
accounting practices (see Methodology section for more information). 

 Scope 1   Direct emissions from owned or controlled sources. 

 Scope 2   Indirect emissions from offsite electricity, steam, or heating and cooling. 

 Scope 3   Other indirect emissions outside direct operational control2. 

 
Figure 1 Total calculated emissions at MPRB broken down by scope 

                                                      
1 In this report, “Emissions” and “GHG Emissions” are used interchangeably. 
2 If in the future MPRB reports emissions to ICLEI or a mandatory compliance agency, only Scope 1 or Scope 2 

emissions within direct operational control would be reported. 
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An additional analysis breaks down MPRB’s emissions into four operations sectors defined to 
better delineate benchmarking values with their associated operational functions. These 
sectors are: 

• Buildings Energy 

• Large Engines 

• Small Engines 

• Miscellaneous Operations 

This framework is intended to highlight operations that are most responsible for emissions 
release at MPRB and target actionable recommendations across its assets. 

Figure 2 Total MPRB emissions broken down by category and source type. 

The recommendations section provides guidance for MPRB to reduce its carbon footprint and 
improve the quality of data it gathers. Some of the largest emissions reductions and data 
quality improvement recommendations include: conduct an energy audit starting with high EUI 
buildings (R8) and implement an organization-wide tracking system to measure fuel 
consumption (R14). 

The City of Minneapolis’ municipal emissions inventory provides a meaningful comparison for 
baseline emissions benchmarking at MPRB. While MPRB is a semi-autonomous agency separate 
from the City, most operations of both entities are in the same utility territory and serve the 
same core population. Below is a comparison of the three largest emission sources for MPRB 
and the City of Minneapolis. 
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Figure 3 Three largest emission sources compared between the City of Minneapolis operations and MPRB operations. Note: 

Fuels include both Large and Small engines from the MPRB. Note: The process for calculating City operational emissions may 

differ from MPRB procedures. 

The City’s total emissions footprint is roughly four times MPRB’s. While the largest portion of 
City emissions is electricity, at MPRB, emissions are distributed more evenly between the three 
source categories. MPRB’s natural gas and fuels are both roughly one-third of the City’s while 
electricity is roughly one-fifth of the City’s. Fuel is a larger percentage of MPRB’s total emissions 
than the City’s municipal operations emissions partially due to the large amount of 
maintenance required to manage MPRB’s portfolio of land assets. 

 

Across the state, peer agencies perform GHG reports to assess their impact on carbon 
emissions. On September 26, 2019 in accordance with Executive Order 19-27, 
Minnesota Department of Natural Resources (MNDNR) provided a carbon footprint 
summary. A comparison of operations emissions from MPRB and DNR is provided 
below. 

DNR Category MNDNR MPRB 

Fleet 
947,825 gallons of fossil 

fuel 
393,934 gallons of fossil 

fuel 
Energy (Buildings Only) 105 million kBTU 109 million kBTU 

Water 458,050 kilo gallons 107,211 kilo gallons 
Municipal Solid Waste 1 million pounds 0.53 million pounds 

GHG Emissions (Scope 1,2) 20,593 mt CO2e 12,572 mt CO2e 
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Background 
The MPRB is responsible for managing over 6,000 acres of land, more than 100 buildings, 62 
wading pools, 6 golf courses, 2 ice arenas, 2 water parks, and 1 indoor pool facility serving the 
City of Minneapolis. MPRB also operates a fleet of more than 400 vehicles and more than 2000 
pieces of small-equipment. Annual operations and maintenance of these assets produce 
greenhouse gas emissions that contribute to global climate change. Recognizing the emissions 
impact of its core operations, the Park Board set a goal to reduce the park system’s GHG 
emissions footprint 10% by 2022 relative to 2018 emissions3. To track success of this goal, 
CSTEP calculated a 2018 emissions baseline inventory. 

MPRB’s carbon footprint has historically benefited from the decarbonization of its electricity 
supply via Xcel Energy. Over the past decade, coal has been largely phased out in favor of less 
carbon intensive electricity sources such as wind, solar, and natural gas. This shift is reflected in 
the drop of the City’s municipal operations emissions attributed to electricity from 2008 – 2018 
(Figure 4). This emissions decrease would likely have been mirrored in MPRB’s historic data if it 
was available. 

 
Figure 4 The City of Minneapolis Municipal Operational footprint. Note: Chilled water and steam emissions are 

associated with district heating which MPRB does not utilize. 

(http://www.minneapolismn.gov/sustainability/climateaction-goals/ghg-emissions) 

                                                      
3 Performance Goal C1: Reduce the MPRB’s Carbon Footprint by 10% and establish new targets by 2022. 
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The trend in electricity decarbonization is likely to continue beyond 2022. Therefore, MPRB 
should prioritize additional emissions reductions through efficiency improvements or sources 
within its direct operational control. This is discussed further in the Electricity sections of this 
report. 

Methodology 
This report uses methodology from ICLEI, the International Council for Local Environmental 
Initiatives, throughout its analyses. ICLEI developed an internationally recognized standard for 
GHG emissions accounting and reporting.4 Their Local Government Operations Protocol (LGOP) 
and Global Protocol for Community-Scale Emissions (GPC) largely informed the methods 
followed to produce the MPRB’s footprint assessment. The ICLEI protocol was supplemented 
with emissions factors from international, federal, and other regional government authorities. 

GHG emissions are reported in metric tons of carbon dioxide emissions equivalent (mt CO2e). 
The GHGs accounted for are carbon dioxide (CO2), methane (CH4), and nitrous oxide (N2O). 
These three GHGs each contribute to climate change in varying potencies, so emissions are 
multiplied by their respective Global Warming Potentials (GWP), or a gas’ atmospheric heat 
trapping potential relative to carbon dioxide, to produce a single carbon equivalency metric for 
final reporting. 

For emissions footprint calculations, the scope of this project includes any GHG emitting 
operations or assets that are under the control of the Minneapolis Park and Recreation Board. 
This includes infrastructure, park services and maintenance, buildings, and vehicles. Following 
standard GHG accounting practices, the emissions are broken down into three categories, 
Scope 1, 2, and 3 emissions (See Figure 5). 

• Scope 1 includes emissions that occur onsite as direct result of MPRB operations (e.g. 
gasoline, propane, natural gas combustion). 

• Scope 2 includes indirect emissions from the procurement of energy that is produced 
offsite (e.g. electricity consumption). 

• Scope 3 includes emissions that are embedded in materials used by or activities 
performed by the MPRB that do not occur on premises (e.g. cement manufacturing use 
or airplane travel). For a list of all emission factors that were used, see Appendix B. 

                                                      
4 A full list of US cities that are ICLEI members can be found at: http://icleiusa.org/membership.   

http://icleiusa.org/membership
http://icleiusa.org/membership
http://icleiusa.org/membership
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Figure 5: This graphic shows how various sources of emissions produced by a typical organization are categorized into scopes. 

(http://www.verus-co2.com/ghgmeasure.html)  

Analysis  
Total calculated emissions are presented by MPRB operating sector. Sectors are chosen to 
highlight MPRB’s operations that contribute to the majority of emissions. Three sectors: 
Buildings Energy, Large Engines, and Small Engines comprise 88% of total emissions. These 
sectors are analyzed in depth below. A fourth sector, Miscellaneous Operations, includes other 
emissions sources that were calculated, but comprise a smaller portion of overall emissions 
(12%). 

Buildings Energy 
Energy use in buildings account for some of the largest sources of GHG emissions worldwide, 
and similarly make up a large portion of annual emissions at MPRB. Day-to-day building 
operations such as lighting, space heating and cooling 
consume large amounts of electricity while heating 
both buildings and water requires high levels of 
natural gas consumption. Buildings are responsible for 
8,427 mt CO2e at MPRB, or 60% of MPRB total 
emissions footprint. 

Buildings also contribute to waste. The emissions 
associated with food disposal, construction and 
demolition (C&D) disposal, and wastewater effluent 
are all indirectly attributed to buildings. For MPRB 
Buildings, the emissions from waste, water, and 

Total Number of Buildings 
131 

Percent of Total Emissions 
60% 

Electricity consumed could power 
Over 1,300 average households in 

Minnesota 

Natural Gas burned equivalent to 
55,000 gallons of gasoline 

  

  

  

  

http://www.verus-co2.com/ghgmeasure.html
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wastewater are too small to warrant in-depth analysis. These emissions are included in the 
Miscellaneous Operations section. 

Every building operated by MPRB was categorized for its primary use which includes recreation 
centers, maintenance shops, and ice arenas. 

Figure 6 Total building emissions categorized by building or operations type 

Because electricity and natural gas serve different purposes within buildings and are both 
significant components, they have been analyzed separately below with recommendations 
specific to both electricity and natural gas reduction. To account for variations in building size, 
data was normalized by square footage for all building types. A combined energy use intensity 
(EUI) was also determined for comparison with national building benchmarking standards. 

Electricity 

In 2018, total electricity consumption for buildings was roughly 10.2 million kilowatt hours 
(kWh). Building electricity emissions are responsible for 4,754 mt CO2e, or 33.9% of MPRB’s 
total emissions footprint. Recreation centers account for the largest organization-wide 
electricity consumption followed by maintenance/storage buildings, ice arenas, and indoor 
pools. Recreation centers also have the largest building footprint at MPRB, making up 45% of 
total property area by square footage. 
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Figure 7 Percentage of kilowatt hours for all buildings broken down by operations or building type. 

The following table shows the top five MPRB buildings based on total electricity consumption 
and building electricity use per square foot: 

Top Electricity Users kWh Top Electricity Users Per 

Square Foot 

kWh/ 

ft2 

Rank in 

Total 

kWh 

Parade Park Ice - 

North 
1,676,675 

Franklin Steele Restroom 

Facility  
110 46 

Phillips Community 

Center 
1,308,640 Loring Garage 106 51 

Headquarters 

Building, Mary Merrill 
996,900 

Bryn Mawr Restroom 

Facility and Poo  
94 27 

Southside Operations  

Center 
647,600 

Minneapolis Sculpture 

Garden Restroom/ 

Maintenance Building 

87 35 

Northeast Ice Arena 381,680 
Lake Nokomis Refectory 

Building  
83 41 
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Usage needs vary greatly even among the highest building consumers. Energy efficiency 
metrics, measured in usage per square foot (kWh/ft2), provide a better indicator to benchmark 
consumption behavior. 

Recommendations 

Recommendations to reduce emissions from building electricity usage include: 

R1:   Perform energy audits for high-usage HVAC and electrical systems 

R2:   Replace office space, restroom, and recreation center light fixtures with LEDs 

R3:   Install automatic lighting sensors to reduce electricity usage in buildings with 
low occupancy 

R4:   Install rooftop photovoltaic solar systems to reduce purchased electricity 
consumption and associated costs 

As Xcel Energy continues to decarbonize its energy generation profile, emissions per kWh from 
Xcel’s electricity supply should continue falling. In contrast, trends indicate that natural gas 
emissions are rising, both in the City of Minneapolis community-wide and nationally, making 
natural gas a key area for effective emissions reductions from energy efficiency upgrades. 

Natural Gas 

Total natural gas usage in 2018 was 690,000 therms. This equates to 3,673 mt CO2e, or 26.2% 
of MPRB’s total emissions footprint. Like electricity, recreation centers accounted for the 
largest portion of natural gas use at 42%. Ice arenas accounted for the second-highest users of 
gas at 19% of the total, as well as 18% of total electricity use. 

Figure 8 Percentage of therms for all buildings broken down by operations type. 
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The following table lists the top five usage buildings organized by the largest natural gas users. 
Like electricity usage, natural gas needs vary by location, therefore the top five buildings 
normalizing usage per square foot is also provided. 

Top Natural Gas Users Therms Top Natural Gas Users 

Per Square Foot 

Therms/  

ft2 

Rank in Tot. 

Therms 

PARADE PARK ICE - 

SOUTH 
67,927 

Waite Exterior 

Restroom Building 
4.74 71 

Phillips Community 

Center  
46,555 Mueller Park 2.79 69 

PARADE PARK ICE - 

NORTH 
42,444 

Boom Island Restroom 

Building 
2.33 73 

Southside Operations 

Center 
37,797 

Lake Nokomis Refectory 

Building 
2.19 70 

Headquarters Building, 

Mary Merrill 
24,173 

Bohanon Restroom 

Facility, etc. 
2.03 65 

Recommendations 

Recommendations to reduce emissions from natural gas include: 

R5:   Upgrade all gas boilers to achieve Energy Star® rating (high efficiency 

condensing boilers recommended) 

R6:   Weatherize buildings to reduce heating and cooling costs 

R7:   Install double-pane windows or storm windows to better insulate 
buildings and reduce leakage 

Buildings to investigate first include PARADE PARK ICE – NORTH and PARADE PARK ICE – 
SOUTH. The southern building is ranked 7th in therms/ft2 and it is also the highest natural gas 
user. This leads to the following additional recommendation to:  

R8 Perform energy audits and natural gas use investigation beginning with PARADE 

PARK ICE – NORTH and PARADE PARK ICE – SOUTH 

Natural gas usage is highly variable in winter months depending on outdoor air temperatures. 
In order to make comparisons with natural gas consumption in future years, it will be necessary 
to compare 2018 winter temperatures with future weather. This will allow MPRB to attribute 
changes in consumption to weather conditions versus energy efficiency upgrades. One practical 
solution to address weather variability is to build a multi-year baseline average (e.g. 2018-2020) 
for comparative analysis in future years; thus, the following recommendation: 

R9:   Perform a three-year average of the emissions to assist in weather 
normalization of the value  



Minneapolis Park and Recreation Board & 
Center for Science, Technology, and Environmental Policy 

15 

Energy Use Intensity 

Energy Use Intensity (EUI) is a measure of a building’s energy efficiency measured in British 
Thermal Units (BTU) per square foot (ft2). The metric can be used to compare with buildings 
elsewhere in the city, in other park systems, or to the national average. The US EPA has 
collected data through its online benchmarking database, Energy Star Portfolio Manager, to 
track and benchmark usage trends for different building types. 

To determine total energy use, both electricity (kWh) and natural gas (therms) must be 
converted to an equivalent amount of British Thermal Units (BTU). The below table has the top 
five total energy consumers along with their EUI, and Energy Star® benchmark equivalent5. The 
Energy Star® Source EUI number is an average for buildings of that property type. 

Building Name Total Energy 
Use (BTU) 

EUI 
(kBTU/ 

ft2) 

Energy Star® 
Source EUI 

Energy Star® 
Property Type 

PARADE PARK ICE - 
NORTH 

9,964,435 247.9 112.0 Recreation 

Phillips Community 
Center 

9,119,650 187.3 112.0 Recreation 

PARADE PARK ICE - 
SOUTH 

7,508,718 218.6 112.0 Recreation 

Southside Operations 
Center 

5,988,499 103.2 96.9 Service 

Headquarters Building, 
Mary Merrill 

5,818,285 77.6 116.4 Office 

The first three buildings are some of MPRB’s ice arenas and indoor pool facility but are 
classified by EnergyStar® as recreation type buildings. PARADE PARK ICE – NORTH and PARADE 
PARK ICE – SOUTH use around twice the benchmark provided in Energy Star Portfolio Manager. 
High usage reinforces the need to perform an energy audit at these locations (R8). The 
following table presents the top five buildings by their EUI metrics, their rank amongst the total, 
and a comparison EnergyStar® average benchmark equivalent. 

  

                                                      
5 A list of all Energy Star® categories can be found here:  

https://portfoliomanager.energystar.gov/pdf/reference/US%20National%20Median%20Table.pdf  
  

https://portfoliomanager.energystar.gov/pdf/reference/US%20National%20Median%20Table.pdf
https://portfoliomanager.energystar.gov/pdf/reference/US%20National%20Median%20Table.pdf
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Building Name EUI 
(kBTU/ 

ft2) 

Rank in Total 
Energy Use 

Energy Star® 
Source EUI 

Energy Star® 
Property Type 

Waite Exterior 
Restroom Building 283,899 77 96.9 Service 

Bryn Mawr Restroom 
Facility and Pool 515,54 54 89.3 Other 

Boom Island Restroom 
Building 362,340 66 112.0 Recreation 

Mueller Park Restroom 
Facility 290,783 76 89.3 Other 

Franklin Steele 
Restroom Facility 197,287 86 89.3 Other 

All the buildings listed above are part of the MPRB building category “Restroom.” Since 
restrooms are less than 10% of the building energy usage totals, CSTEP does not recommend 
investigating them currently. Finally, in order to integrate MPRB into a framework that allows 
for comparison with other park systems or municipal operations, CSTEP recommends: 

R10 Integrate MPRB building tracking into an energy performance management 

system to allow for seamless tracking and reporting to Energy Star® 

Large Engines 
Large engines produce a significant portion of emissions from MPRB operations: 1,806 mt CO2e, 
or 12.9% of MPRB’s total emissions footprint. The large engine sector includes any vehicle or 
unit that weighs more than 1,000 pounds or is serviced by the large engine shop. These vehicles 
are used for either daily operations or business travel. Daily operations can be broken down by 
fuel type while business travel is broken down by air and car travel, Daily operations account 
for the majority of large vehicle emissions at MPRB. 

  

Total Number of Large 
Engines (Daily Operations) 

280 

Percent of Total Emissions 
12.9% 
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Figure 9 Large vehicle emissions by daily operations and business travel. 

As shown in Figure 9, most large engine emissions are from daily operations. For the rest of this 
section, the analysis will focus solely on the large engines use from daily operations. To break 
down this category within MPRB, the graph below shows the share of emissions attributed to 
each MPRB division. 

Figure 10 Percent of total emissions from daily operations that is attributed to each division. 
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Figure 10 shows that MPRB’s Environmental Stewardship division uses the most fuel for 
vehicles and large engine units. For further analysis, emissions were broken down by vehicle  
classification type to compare overall emissions and emission efficiencies across vehicle 
functions. This method provides a quick way to identify the MPRB vehicles that produce the 
largest amount of emissions: heavy duty trucks, SUVs, and vans.  

  
Figure 11 Total large engine daily operation emissions broken down by vehicle type. Other includes: aquatic, stump grinder, 

generator, and chipper categories. Note: MISC is not a type of vehicle but a Miscellaneous Account for fuel purchases. 

Total emissions by vehicle type can be analyzed in tandem with data from Figure 12 below, or 
number of vehicles by MPRB division. As shown, heavy duty trucks comprise both the largest 
number of vehicles and largest share of large engine emissions. Carts and mowers, however, 
comprise a relatively high share of total vehicles but a much smaller share of sector emissions. 
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Figure 12 Total number of vehicles that had reported gallon usage in 2018 broken down by division. Note: MISC is not a type of 
vehicle but a Miscellaneous Account for fuel purchases. 

Analyzing the miles per gallon (MPG) values by vehicle type provides additional considerations 
for measuring vehicle efficiency. Note that miles per gallon metric is not applicable for all 
vehicle types (e.g. tractors, mowers) and is only reported for vehicle types that had miles listed 
in available data. Additionally, due to measurement errors, some of these estimates may be 
higher than actual MPG values. This is discussed more in the Recommendations section. 

Figure 13 Average miles per gallon for each vehicle type and then by fuel type. 
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From the above graphs, the two highest emitting vehicle types were truck-heavy duty and SUV, 
although both have relatively low miles per gallon ratings of 7 and 12 respectively. 

Recommendations 

To reduce large engine GHG emissions, the following recommendation is given: 

R11:   Perform a vehicle miles traveled study on all diesel vehicles with a focus on 
Truck-Heavy Duty vehicle types within the Environmental Stewardship 
division to see if it would be possible to reduce overall use 

Fuel Misallocation 

All fuel used at MPRB is purchased and accounted for via two sources: fuel card purchase data 
(mostly large engines) and above ground fuel tanks (mostly small engines). However, data from 
these sources is limited in terms of attributing fuel use to either a large engine or a small 
engine. 

Determining whether fuel was used by a large or small engine was difficult due to limited data 
on which vehicle used the fuel. This data quality issue should be brought to the attention of 
MPRB.  

For accurate GHG accounting, tracking consumption of gallons is more important than 
tracking miles or hours. If gallons were not reported, an estimate based upon miles 
traveled or hours ran can be used to estimate the number of gallons. A total of 36% of the 
vehicles (non-trailer) in the fuel card data set did not have gallon data reported; 
additionally, 7% did not have data of any kind – gallons, miles, or hours - reported. 

Figure 14 Number of Vehicles without Gallon Data Reported 
An estimate of the fuel used by the 29% of vehicles that have miles or hours reported suggests 
33,200 gallons (approximately 17% of total gallons for Large Engines) of fuel may be 
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misallocated to Small Engines or within the “Misc.” fuel accounts that do not correspond to a 
specific vehicle. 

This data misallocation may also persist within the 64% of vehicles that have gallons reported. 
For example, some vehicles in the raw data are listed as having an MPG efficiency rating in the 
high 80s mpg., which is much higher than the estimate for its make and model. 

Data Quality recommendations for Large Engines are: 

 R12:   Reduce the amount of misallocated data to particular vehicles 

 R13:   Ensure that the fuel for all vehicles is tracked exclusively via fuel cards 

Data on miles traveled by vehicle would allow for a more nuanced discussion of improvement 
strategies for each vehicle class. 

Employee Commuting Data  

According to a survey of permanent MPRB employees, 
74% of respondents only ever commute to work by driving 
alone. These vehicle miles traveled have emissions 
implications: an estimate of these emissions using the 
same methodology as Business by Car would calculate 
these Scope 3 emissions at 1,392 mt CO2e (about 77% of 
the large engine emissions described above). 

However, CSTEP did not include these emissions in the final inventory for the following reasons: 

• MPRB’s control over these emissions is limited as they are generated outside core 
operations of managing MPRB assets 

• The survey’s 25% response rate may not be a representative sample of MPRB 
employees 

With more analysis, commuter data could be included in MPRB’s GHG inventory as Scope 3 
emissions within the Large Engines sector. 

 

Small Engines 
Small engines are defined as vehicles or units that weigh less than 1,000 lbs. or are serviced by 
the small engine shop. There are three types of fuels that are accounted for in small engine 
equipment operations: diesel, propane, and gasoline. Small engines are responsible for 2,039 
mt CO2e, or 14.6% of MPRB total emissions footprint. 

Percent of MPRB employees 
that drive alone to work 

74% 

Average commute: 
13.5 Miles one-way 
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Figure 15 Total small engine emissions broken down by fuel type. 

Consumption of diesel and gasoline fuels are responsible for roughly equivalent shares of small 
engine emissions. Propane comprises a much smaller share of emissions as it is primarily used 
in small quantities in vehicles such as forklifts. As mentioned above, small engine fuel is 
delivered to above ground fuel tanks, which do not have a robust tracking system. Therefore, it 
is not possible to do a department or division breakdown of emissions from small engines 
currently. 

Recommendations 

A major concern noted in both the Large Engine and Small Engine sections is the potential 
misallocation of the fuel between the two sectors, due to insufficient tracking. To better track 
and benchmark both large and small engine emissions, CSTEP recommends: 

 R14:   Install a system-wide fuel-tracking system on the above ground fuel tanks  

According to current calculations, small engine emissions make up a larger share of total MPRB 
than their large engine counterparts, this could be because small equipment is currently over-
weighted due to misattribution of fuel. 

If higher quality future data reveals Small Engine emissions are approximately equal to Large 
Engine emissions, reduction opportunities such as electrifying Small Engines may prove to be a 
cost-effective emission reduction strategy. That data is currently unavailable and therefore 
CSTEP has low confidence in the effectiveness of prioritizing small equipment electrification 
currently. 
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Miscellaneous Operations 
The Miscellaneous Operations sector includes other functions that parks provide that are 
not specifically focused on buildings or vehicular equipment. This includes non-building 
electricity (e.g. park lights), cement for sidewalk replacements, water, waste, and fertilizer 
usage. Individually, emissions from each category are relatively small. Collectively, 
Miscellaneous Operations are responsible for 1,680 mt CO2e, or 12% of MPRB total 
emissions footprint. 

 
Figure 16 Total emissions from miscellaneous operations at MPRB broken down by emission source 

While data on emissions from food consumption was not collected for this analysis, this 
category is a potential area of future study and analysis. Although food is not always tracked 
using standard emissions accounting procedures, it can have a significant impact on overall 
emissions, depending on the quantity and type. 

Non-Building Electricity 

Electricity from meters not associated with any specific building is reported under Misc. 
Operations rather than the Buildings Energy section. These sources - including park lights, 
pumps, and other outdoor electricity users – consumed 1,263,794 kWh of electricity in 
2018, or 10% of MPRB’s total electricity use, equating to 475 mt CO2e. Increasing 
efficiency of non-building electricity users presents the opportunity for low-cost emissions 
reductions. Recommendation R2 similarly applies for Non-building Electricity. 

Cement and Fertilizer 

Cement and fertilizer emissions are calculated with respect to each item’s material footprint. A 
material footprint is essentially all the emissions generated in the course of creating a product 
and delivering it to its end user. These two materials are noted as having some of the more 
intensive processes globally, which are why they are included. 
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In 2018, cement was used to replace segments of sidewalks and paths in 2018 at selected 
neighborhood parks across the city. The calculated emissions from cement amounted to 219 mt 
CO2e. 

The fertilizer used in 2018 was a rough estimate based on the area and frequency of fertilizer 
applications on MPRB parkland. The calculated emissions from fertilizer amounted to 160 mt 
CO2e. 

Both the cement and fertilizer emissions values are currently a small percentage of the total, 
however, increased accuracy in future measurements for these sources is recommended. 
Additionally, a large material footprint is embedded in construction of new buildings but is not 
accounted for in currently available information from MPRB. The following recommendations 
apply to these source categories: 

R15:   Include a recyclable material requirement for contractors constructing new 
buildings for MPRB 

 R16:   Track the inventory of materials used in construction of new buildings 

 R17:   Determine the amount of fertilizer that is purchased and/or applied by MPRB 

Water and Wastewater 

MPRB’s water use generates two types of emissions: one from energy required to service water 
to MPRB buildings and other assets; another from energy required to clean water disposed of 
at MPRB buildings and other assets. Total emissions for these types are 253 and 309 mt CO2e, 
respectively. 

While some water emissions are supposed to be attributed to specific buildings, water meters 
and building addresses are not aligned at this time. (See Appendix A for a map of water usage). 
Due to the low impact of water on MPRB’s overall emissions footprint, efforts were focused on 
other areas; however, the following recommendation: 

R18:   Determine which water is attributed to building use and which water is not 
for buildings in order to do similar analysis to electricity 

The wastewater was provided as an amount that was billed to each specific location. The billing 
for wastewater may include a portion of the storm water that is also treated during this year6. 

Solid Waste 

MPRB operations generate five different waste streams: recycling, compost, yard waste, 
construction and demolition, and trash. Recycling, compost, and yard waste are all assumed to 
have no emissions due to the reusability of the products; while construction and demolition 

                                                      
6 Data used was collected from the Metropolitan Council report on Wastewater Charges: 

https://metrocouncil.org/Wastewater-Water/Funding-Finance/Finance-Pubs/2018-Municipal-
WastewaterCharges.aspx 

https://metrocouncil.org/Wastewater-Water/Funding-Finance/Finance-Pubs/2018-Municipal-Wastewater-Charges.aspx
https://metrocouncil.org/Wastewater-Water/Funding-Finance/Finance-Pubs/2018-Municipal-Wastewater-Charges.aspx
https://metrocouncil.org/Wastewater-Water/Funding-Finance/Finance-Pubs/2018-Municipal-Wastewater-Charges.aspx
https://metrocouncil.org/Wastewater-Water/Funding-Finance/Finance-Pubs/2018-Municipal-Wastewater-Charges.aspx
https://metrocouncil.org/Wastewater-Water/Funding-Finance/Finance-Pubs/2018-Municipal-Wastewater-Charges.aspx
https://metrocouncil.org/Wastewater-Water/Funding-Finance/Finance-Pubs/2018-Municipal-Wastewater-Charges.aspx
https://metrocouncil.org/Wastewater-Water/Funding-Finance/Finance-Pubs/2018-Municipal-Wastewater-Charges.aspx
https://metrocouncil.org/Wastewater-Water/Funding-Finance/Finance-Pubs/2018-Municipal-Wastewater-Charges.aspx
https://metrocouncil.org/Wastewater-Water/Funding-Finance/Finance-Pubs/2018-Municipal-Wastewater-Charges.aspx
https://metrocouncil.org/Wastewater-Water/Funding-Finance/Finance-Pubs/2018-Municipal-Wastewater-Charges.aspx
https://metrocouncil.org/Wastewater-Water/Funding-Finance/Finance-Pubs/2018-Municipal-Wastewater-Charges.aspx
https://metrocouncil.org/Wastewater-Water/Funding-Finance/Finance-Pubs/2018-Municipal-Wastewater-Charges.aspx
https://metrocouncil.org/Wastewater-Water/Funding-Finance/Finance-Pubs/2018-Municipal-Wastewater-Charges.aspx
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waste is seen as “inert” with no additional emissions. As national operations protocols are 
updated, these sources should be reviewed in the future. 

All trash is incinerated at the Hennepin Energy Recovery Center in downtown Minneapolis. 
Emissions generated by this waste stream amount to 266 mt CO2e. 

Recommendations 
Based on the results of the analysis, CSTEP provides the following recommendations to assist 
MPRB in achieving its baseline emissions reduction target of 10% by 2022. The table is a list of 
all recommendations that have previously been stated organized by operational sectors. The 
percentage is based off total MPRB emissions for each sector. 

 Buildings Energy – Electricity (33.9%) 

R1:   Perform energy audits for high-usage HVAC and electrical systems 
R2:   Replace office space, restroom, and recreation center light fixtures with LEDs 
R3:   Install automatic lighting sensors to reduce electricity usage in buildings with low 

occupancy 
R4:   Install rooftop photovoltaic solar systems to reduce purchased electricity 

consumption and associated costs 
 

 Buildings Energy– Natural Gas (26.2%) 

R5:   Upgrade all gas boilers to achieve ENERGYSTAR rating (high efficiency 
condensing boilers recommended) 

R6:   Weatherize buildings to reduce heating and cooling costs 
R7:   Install double-pane windows or storm windows to better insulate buildings and 

reduce leakage 
R8:   Perform energy audits and natural gas use investigation beginning with PARADE 

PARK ICE – NORTH and PARADE PARK ICE – SOUTH 
R9:   Perform a three-year average of the emissions to assist in weather normalization 

of the value 
 

 Energy Use Intensity (NA) 

R10:   Integrate MPRB building tracking into an energy performance management 
system to allow for seamless tracking and reporting to Energy Star® 

 

 Large Engines (13.3%) 

R11:   Perform a vehicle miles traveled study on all diesel vehicles with a focus on 
Truck-Heavy Duty vehicle types within the Environmental Stewardship division 
to see if it would be possible to reduce overall use 

R12:   Reduce the amount of misallocated data to particular vehicles 
R13:   Ensure that the fuel for all vehicles is tracked exclusively via fuel cards 
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 Small Engines (14.6%) 

R14:   Install a system wide fuel-tracking system on the above ground fuel tanks 
 

 Misc. Operations (12%) 

R15:   Include a recyclable material requirement for contractors constructing new 
buildings for MPRB 

R16:   Track the inventory of materials used in construction of new buildings 
R17:   Determine the amount of fertilizer that is purchased and/or applied by MPRB 
R18:   Determine which water is attributed to building use and which water is not for 

buildings in order to do similar analysis to electricity 
 

Data Quality 
The calculations in this report all have some level of uncertainty depending on which emission 
source they measure. Steps should be taken by MPRB to reduce uncertainty in data quality. 
Sources with high emissions impact but with low emission quality data should addressed first 
followed by high emissions impact with low attribution quality. Having accurate accounting of 
total GHG emissions is more important than data attribution considerations for developing an 
emissions footprint.  High emissions data quality allows for an accurate sum of GHG emissions, 
while attribution data quality describes the breakdown of where emissions are occurring (e.g. 
MPRB division). 

 Low Medium High 

Emission Data 
Quality 

High uncertainty in 
methodology or raw 
data received.  

Some uncertainty in 
methodology or raw 
data received 

No uncertainty in 
methodology or raw 
data received 

Attribution Data 
Quality 

High uncertainty 
where emissions 
occurred (e.g. division, 
vehicle) 

Some uncertainty 
where emissions 
occurred (e.g. division, 
vehicle) 

No uncertainty where 
emissions occurred 
(e.g. division, vehicle) 

Emissions Impact Proportional impact is 
less than 10% of total 
MPRB footprint 

Proportional impact is 
10 – 20% of total 
MPRB footprint 

Proportional impact is 
more than 20% of 
total MPRB footprint 

For each emission source, these definitions above were used to help identify which data 

sources the MPRB needs to improve upon.  
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Emissions Source Emissions Data 
Quality 

Attribution Data 
Quality 

Emissions 
Impact 

Natural Gas High High High 

Electricity High High High 

Large Engines High Medium Medium 

Business Air Travel Medium High Low 

Business Car Travel Medium High Low 

Commuter Data Low Low Medium 

Small Engines High Low Medium 

Cement Low High Low 

Fertilizer Low Medium Low 

Waste Medium Low Low 

Wastewater Medium Low Low 

Water Medium Low Low 

Food* 
  

Expected: 
Medium* 

*-Food is a potential emissions source for future study. 

The two emission sources to focus on for data quality would be Large and Small Engines. Both 
sectors have substantial emissions impact with poor data quality. For further details on 
determining these rankings, consult the discussion of the emission sources within the report. 

Conclusion 
2018 marked the first year that MPRB has conducted a GHG emission inventory project. The 
largest emission sources were identified: Buildings Energy (60%), Large Engines (13%), and 
Small Engines (15%). Recommendations for emissions reductions and data quality improvement 
are provided including: conduct an energy audit starting with high EUI buildings (R8) and 
implement a tracking system for fuel consumption (R14). These strategies will help MPRB 
achieve its goal of a 10% emission reduction by 2022. Additionally, CSTEP recommends MPRB 
adopt goals for each section of this report to provide clearer benchmarks for how to achieve 
the overall goal by 2022 (ex: 5% reduction in energy per square foot of buildings). 
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Appendix A: Water Usage Map 
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Appendix B: Emission Factors 
Category Input Emissions Factor Output Source 

Gasoline gallons 8.48 kg CO2 LGOP Version 1.1 (2010) Table G.11 

Gasoline gallons 0.5 g CH4 LGOP Version 1.1 (2010) Table G.14 

Gasoline gallons 0.22 g N20 LGOP Version 1.1 (2010) Table G.14 
     

Diesel Fuel gallons 10.06 kg CO2 LGOP Version 1.1 (2010) Table G.11 

Diesel Fuel gallons 0.58 g CH4 LGOP Version 1.1 (2010) Table G.14 

Diesel Fuel gallons 0.26 g N20 LGOP Version 1.1 (2010) Table G.14 
     

Propane gallons 5.59 kg CO2 LGOP Version 1.1 (2010) Table G.1 

Propane gallons 0.001 kg CH4 LGOP Version 1.1 (2010) Table G.4 

Propane gallons 0.0001 kg N20 LGOP Version 1.1 (2010) Table G.4 
     

Natural Gas Therms 5.302 kg CO2 LGOP Version 1.1 (2010) Table G.1 

Natural Gas Therms 0.0005 kg CH4 LGOP Version 1.1 (2010) Table G.3 

Natural Gas Therms 0.00001 kg N20 LGOP Version 1.1 (2010) Table G.3      

Ethanol gallons 5.75 kg CO2 LGOP Version 1.1 (2010) Table G.11 

Biodiesel gallons 9.45 kg CO2 LGOP Version 1.1 (2010) Table G.11 
     

Electricity MWh 0.372 mt CO2 Xcel Energy & Carbon Emissions 
Reporting 2017 Summary  

Electricity MWh 0.05216 kg CH4 eGRID 2016 Annual total output 
emissions rate 

Electricity MWh 0.00907 kg N2O eGRID 2016 Annual total output 
emissions rate      

Air Travel kg CO2 2.76923E-05 kg CH4 LGOP Tables G.1 and G.14 

Air Travel kg CO2 3.17949E-05 kg N2O LGOP Tables G.1 and G.14      

Cement kg 1 kg CO2e http://www.nrmca.org/greenconcr
ete/concrete%20co2%20fact%20sh
eet%20june%202008.pdf (EPA)      

Water MG treated 2.356 mt CO2e Met Council Wastewater GHG 
Report 

Wastewater MG treated 2.356 mt CO2e Met Council Wastewater GHG 
Report      

Waste U.S. ton 0.086458003 mt CO2e HERC provided data, 
https://ghgdata.epa.gov/ghgp/servi
ce/facilityDetail/2017?id=1005637
&ds=E&et=&popup=true 

 

https://www.xcelenergy.com/staticfiles/xe-responsive/Community/Energy-Carbon-Summary-Final.pdf
https://www.xcelenergy.com/staticfiles/xe-responsive/Community/Energy-Carbon-Summary-Final.pdf
http://www.nrmca.org/greenconcrete/concrete%20co2%20fact%20sheet%20june%202008.pdf
http://www.nrmca.org/greenconcrete/concrete%20co2%20fact%20sheet%20june%202008.pdf
http://www.nrmca.org/greenconcrete/concrete%20co2%20fact%20sheet%20june%202008.pdf
https://ghgdata.epa.gov/ghgp/service/facilityDetail/2017?id=1005637&ds=E&et=&popup=true
https://ghgdata.epa.gov/ghgp/service/facilityDetail/2017?id=1005637&ds=E&et=&popup=true
https://ghgdata.epa.gov/ghgp/service/facilityDetail/2017?id=1005637&ds=E&et=&popup=true
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	Executive Summary 
	The Minneapolis Park and Recreation Board (MPRB) worked with the Center for Science, Technology, and Environmental Policy (CSTEP) at the University of Minnesota Humphrey School of Public Affairs to assess their annual greenhouse gas (GHG) emissions footprint for 2018. This baseline understanding of MPRB’s emissions will inform efforts to reduce emissions1 that contribute to climate change and meet the organization’s goal of achieving 10% baseline GHG reductions by 2022. The objectives of this report are: 
	1 In this report, “Emissions” and “GHG Emissions” are used interchangeably. 
	1 In this report, “Emissions” and “GHG Emissions” are used interchangeably. 
	2 If in the future MPRB reports emissions to ICLEI or a mandatory compliance agency, only Scope 1 or Scope 2 emissions within direct operational control would be reported. 

	1. Establish MPRB’s 2018 baseline carbon footprint 
	1. Establish MPRB’s 2018 baseline carbon footprint 
	1. Establish MPRB’s 2018 baseline carbon footprint 

	2. Identify the facilities and operations responsible for the largest GHG gas emissions 
	2. Identify the facilities and operations responsible for the largest GHG gas emissions 

	3. Provide recommendations for improving data tracking and collection in the future 
	3. Provide recommendations for improving data tracking and collection in the future 


	CSTEP calculated MPRB’s baseline footprint to be 14,015 metric tons of CO2e (carbon dioxide emissions equivalent) in 2018. Emissions are broken into scopes following ICLEI standard GHG accounting practices (see Methodology section for more information). 
	 Scope 1   Direct emissions from owned or controlled sources. 
	 Scope 2   Indirect emissions from offsite electricity, steam, or heating and cooling. 
	 Scope 3   Other indirect emissions outside direct operational control2. 
	 
	Figure
	Figure 1 Total calculated emissions at MPRB broken down by scope 
	An additional analysis breaks down MPRB’s emissions into four operations sectors defined to better delineate benchmarking values with their associated operational functions. These sectors are: 
	• Buildings Energy 
	• Buildings Energy 
	• Buildings Energy 

	• Large Engines 
	• Large Engines 

	• Small Engines 
	• Small Engines 

	• Miscellaneous Operations 
	• Miscellaneous Operations 


	This framework is intended to highlight operations that are most responsible for emissions release at MPRB and target actionable recommendations across its assets. 
	Figure 2 Total MPRB emissions broken down by category and source type. 
	Figure
	The recommendations section provides guidance for MPRB to reduce its carbon footprint and improve the quality of data it gathers. Some of the largest emissions reductions and data quality improvement recommendations include: conduct an energy audit starting with high EUI buildings (R8) and implement an organization-wide tracking system to measure fuel consumption (R14). 
	The City of Minneapolis’ municipal emissions inventory provides a meaningful comparison for baseline emissions benchmarking at MPRB. While MPRB is a semi-autonomous agency separate from the City, most operations of both entities are in the same utility territory and serve the same core population. Below is a comparison of the three largest emission sources for MPRB and the City of Minneapolis. 
	Figure 3 Three largest emission sources compared between the City of Minneapolis operations and MPRB operations. Note: Fuels include both Large and Small engines from the MPRB. Note: The process for calculating City operational emissions may differ from MPRB procedures. 
	Figure
	The City’s total emissions footprint is roughly four times MPRB’s. While the largest portion of City emissions is electricity, at MPRB, emissions are distributed more evenly between the three source categories. MPRB’s natural gas and fuels are both roughly one-third of the City’s while electricity is roughly one-fifth of the City’s. Fuel is a larger percentage of MPRB’s total emissions than the City’s municipal operations emissions partially due to the large amount of maintenance required to manage MPRB’s p
	 
	Across the state, peer agencies perform GHG reports to assess their impact on carbon emissions. On September 26, 2019 in accordance with Executive Order 19-27, Minnesota Department of Natural Resources (MNDNR) provided a carbon footprint summary. A comparison of operations emissions from MPRB and DNR is provided below. 
	Across the state, peer agencies perform GHG reports to assess their impact on carbon emissions. On September 26, 2019 in accordance with Executive Order 19-27, Minnesota Department of Natural Resources (MNDNR) provided a carbon footprint summary. A comparison of operations emissions from MPRB and DNR is provided below. 
	DNR Category 
	DNR Category 
	DNR Category 
	DNR Category 

	MNDNR 
	MNDNR 

	MPRB 
	MPRB 


	Fleet 
	Fleet 
	Fleet 

	947,825 gallons of fossil fuel 
	947,825 gallons of fossil fuel 

	393,934 gallons of fossil fuel 
	393,934 gallons of fossil fuel 


	Energy (Buildings Only) 
	Energy (Buildings Only) 
	Energy (Buildings Only) 

	105 million kBTU 
	105 million kBTU 

	109 million kBTU 
	109 million kBTU 


	Water 
	Water 
	Water 

	458,050 kilo gallons 
	458,050 kilo gallons 

	107,211 kilo gallons 
	107,211 kilo gallons 


	Municipal Solid Waste 
	Municipal Solid Waste 
	Municipal Solid Waste 

	1 million pounds 
	1 million pounds 

	0.53 million pounds 
	0.53 million pounds 


	GHG Emissions (Scope 1,2) 
	GHG Emissions (Scope 1,2) 
	GHG Emissions (Scope 1,2) 

	20,593 mt CO2e 
	20,593 mt CO2e 

	12,572 mt CO2e 
	12,572 mt CO2e 



	 
	Figure

	Background 
	The MPRB is responsible for managing over 6,000 acres of land, more than 100 buildings, 62 wading pools, 6 golf courses, 2 ice arenas, 2 water parks, and 1 indoor pool facility serving the City of Minneapolis. MPRB also operates a fleet of more than 400 vehicles and more than 2000 pieces of small-equipment. Annual operations and maintenance of these assets produce greenhouse gas emissions that contribute to global climate change. Recognizing the emissions impact of its core operations, the Park Board set a 
	3 Performance Goal C1: Reduce the MPRB’s Carbon Footprint by 10% and establish new targets by 2022. 
	3 Performance Goal C1: Reduce the MPRB’s Carbon Footprint by 10% and establish new targets by 2022. 

	MPRB’s carbon footprint has historically benefited from the decarbonization of its electricity supply via Xcel Energy. Over the past decade, coal has been largely phased out in favor of less carbon intensive electricity sources such as wind, solar, and natural gas. This shift is reflected in the drop of the City’s municipal operations emissions attributed to electricity from 2008 – 2018 (Figure 4). This emissions decrease would likely have been mirrored in MPRB’s historic data if it was available. 
	 
	Figure
	Figure 4 The City of Minneapolis Municipal Operational footprint. Note: Chilled water and steam emissions are associated with district heating which MPRB does not utilize. (http://www.minneapolismn.gov/sustainability/climateaction-goals/ghg-emissions) 
	The trend in electricity decarbonization is likely to continue beyond 2022. Therefore, MPRB should prioritize additional emissions reductions through efficiency improvements or sources within its direct operational control. This is discussed further in the Electricity sections of this report. 
	Methodology 
	This report uses methodology from ICLEI, the International Council for Local Environmental Initiatives, throughout its analyses. ICLEI developed an internationally recognized standard for GHG emissions accounting and reporting.4 Their Local Government Operations Protocol (LGOP) and Global Protocol for Community-Scale Emissions (GPC) largely informed the methods followed to produce the MPRB’s footprint assessment. The ICLEI protocol was supplemented with emissions factors from international, federal, and oth
	4 A full list of US cities that are ICLEI members can be found at
	4 A full list of US cities that are ICLEI members can be found at
	4 A full list of US cities that are ICLEI members can be found at
	: 
	: 

	http://icleiusa.org/membership
	http://icleiusa.org/membership

	.
	.

	   


	GHG emissions are reported in metric tons of carbon dioxide emissions equivalent (mt CO2e). The GHGs accounted for are carbon dioxide (CO2), methane (CH4), and nitrous oxide (N2O). These three GHGs each contribute to climate change in varying potencies, so emissions are multiplied by their respective Global Warming Potentials (GWP), or a gas’ atmospheric heat trapping potential relative to carbon dioxide, to produce a single carbon equivalency metric for final reporting. 
	For emissions footprint calculations, the scope of this project includes any GHG emitting operations or assets that are under the control of the Minneapolis Park and Recreation Board. This includes infrastructure, park services and maintenance, buildings, and vehicles. Following standard GHG accounting practices, the emissions are broken down into three categories, Scope 1, 2, and 3 emissions (See Figure 5). 
	• Scope 1 includes emissions that occur onsite as direct result of MPRB operations (e.g. gasoline, propane, natural gas combustion). 
	• Scope 1 includes emissions that occur onsite as direct result of MPRB operations (e.g. gasoline, propane, natural gas combustion). 
	• Scope 1 includes emissions that occur onsite as direct result of MPRB operations (e.g. gasoline, propane, natural gas combustion). 

	• Scope 2 includes indirect emissions from the procurement of energy that is produced offsite (e.g. electricity consumption). 
	• Scope 2 includes indirect emissions from the procurement of energy that is produced offsite (e.g. electricity consumption). 

	• Scope 3 includes emissions that are embedded in materials used by or activities performed by the MPRB that do not occur on premises (e.g. cement manufacturing use or airplane travel). For a list of all emission factors that were used, see Appendix B. 
	• Scope 3 includes emissions that are embedded in materials used by or activities performed by the MPRB that do not occur on premises (e.g. cement manufacturing use or airplane travel). For a list of all emission factors that were used, see Appendix B. 


	 
	Figure
	Figure 5: This graphic shows how various sources of emissions produced by a typical organization are categorized into scopes. (
	Figure 5: This graphic shows how various sources of emissions produced by a typical organization are categorized into scopes. (
	http://www.verus-co2.com/ghgmeasure.html
	http://www.verus-co2.com/ghgmeasure.html

	)  

	Analysis  
	Total calculated emissions are presented by MPRB operating sector. Sectors are chosen to highlight MPRB’s operations that contribute to the majority of emissions. Three sectors: Buildings Energy, Large Engines, and Small Engines comprise 88% of total emissions. These sectors are analyzed in depth below. A fourth sector, Miscellaneous Operations, includes other emissions sources that were calculated, but comprise a smaller portion of overall emissions (12%). 
	Buildings Energy 
	Figure
	Figure
	Energy use in buildings account for some of the largest sources of GHG emissions worldwide, and similarly make up a large portion of annual emissions at MPRB. Day-to-day building operations such as lighting, space heating and cooling consume large amounts of electricity while heating both buildings and water requires high levels of natural gas consumption. Buildings are responsible for 8,427 mt CO2e at MPRB, or 60% of MPRB total emissions footprint. 
	Buildings also contribute to waste. The emissions associated with food disposal, construction and demolition (C&D) disposal, and wastewater effluent are all indirectly attributed to buildings. For MPRB Buildings, the emissions from waste, water, and 
	wastewater are too small to warrant in-depth analysis. These emissions are included in the Miscellaneous Operations section. 
	Every building operated by MPRB was categorized for its primary use which includes recreation centers, maintenance shops, and ice arenas. 
	Figure 6 Total building emissions categorized by building or operations type 
	Figure
	Because electricity and natural gas serve different purposes within buildings and are both significant components, they have been analyzed separately below with recommendations specific to both electricity and natural gas reduction. To account for variations in building size, data was normalized by square footage for all building types. A combined energy use intensity (EUI) was also determined for comparison with national building benchmarking standards. 
	Electricity 
	In 2018, total electricity consumption for buildings was roughly 10.2 million kilowatt hours (kWh). Building electricity emissions are responsible for 4,754 mt CO2e, or 33.9% of MPRB’s total emissions footprint. Recreation centers account for the largest organization-wide electricity consumption followed by maintenance/storage buildings, ice arenas, and indoor pools. Recreation centers also have the largest building footprint at MPRB, making up 45% of total property area by square footage. 
	  
	Figure 7 Percentage of kilowatt hours for all buildings broken down by operations or building type. 
	Figure
	The following table shows the top five MPRB buildings based on total electricity consumption and building electricity use per square foot: 
	Top Electricity Users 
	Top Electricity Users 
	Top Electricity Users 
	Top Electricity Users 
	Top Electricity Users 

	kWh 
	kWh 

	Top Electricity Users Per Square Foot 
	Top Electricity Users Per Square Foot 

	kWh/ 
	kWh/ 
	ft2 

	Rank in Total kWh 
	Rank in Total kWh 



	Parade Park Ice - North 
	Parade Park Ice - North 
	Parade Park Ice - North 
	Parade Park Ice - North 

	1,676,675 
	1,676,675 

	Franklin Steele Restroom Facility  
	Franklin Steele Restroom Facility  

	110 
	110 

	46 
	46 


	Phillips Community Center 
	Phillips Community Center 
	Phillips Community Center 

	1,308,640 
	1,308,640 

	Loring Garage 
	Loring Garage 

	106 
	106 

	51 
	51 


	Headquarters Building, Mary Merrill 
	Headquarters Building, Mary Merrill 
	Headquarters Building, Mary Merrill 

	996,900 
	996,900 

	Bryn Mawr Restroom Facility and Poo  
	Bryn Mawr Restroom Facility and Poo  

	94 
	94 

	27 
	27 


	Southside Operations  
	Southside Operations  
	Southside Operations  
	Center 

	647,600 
	647,600 

	Minneapolis Sculpture Garden Restroom/ Maintenance Building 
	Minneapolis Sculpture Garden Restroom/ Maintenance Building 

	87 
	87 

	35 
	35 


	Northeast Ice Arena 
	Northeast Ice Arena 
	Northeast Ice Arena 

	381,680 
	381,680 

	Lake Nokomis Refectory Building  
	Lake Nokomis Refectory Building  

	83 
	83 

	41 
	41 




	Usage needs vary greatly even among the highest building consumers. Energy efficiency metrics, measured in usage per square foot (kWh/ft2), provide a better indicator to benchmark consumption behavior. 
	Recommendations 
	Recommendations to reduce emissions from building electricity usage include: 
	R1:   
	R1:   
	R1:   
	R1:   
	R1:   

	Perform energy audits for high-usage HVAC and electrical systems 
	Perform energy audits for high-usage HVAC and electrical systems 



	R2:   
	R2:   
	R2:   
	R2:   

	Replace office space, restroom, and recreation center light fixtures with LEDs 
	Replace office space, restroom, and recreation center light fixtures with LEDs 


	R3:   
	R3:   
	R3:   

	Install automatic lighting sensors to reduce electricity usage in buildings with low occupancy 
	Install automatic lighting sensors to reduce electricity usage in buildings with low occupancy 


	R4:   
	R4:   
	R4:   

	Install rooftop photovoltaic solar systems to reduce purchased electricity consumption and associated costs 
	Install rooftop photovoltaic solar systems to reduce purchased electricity consumption and associated costs 




	As Xcel Energy continues to decarbonize its energy generation profile, emissions per kWh from Xcel’s electricity supply should continue falling. In contrast, trends indicate that natural gas emissions are rising, both in the City of Minneapolis community-wide and nationally, making natural gas a key area for effective emissions reductions from energy efficiency upgrades. 
	Natural Gas 
	Total natural gas usage in 2018 was 690,000 therms. This equates to 3,673 mt CO2e, or 26.2% of MPRB’s total emissions footprint. Like electricity, recreation centers accounted for the largest portion of natural gas use at 42%. Ice arenas accounted for the second-highest users of gas at 19% of the total, as well as 18% of total electricity use. 
	Figure 8 Percentage of therms for all buildings broken down by operations type. 
	Figure
	The following table lists the top five usage buildings organized by the largest natural gas users. Like electricity usage, natural gas needs vary by location, therefore the top five buildings normalizing usage per square foot is also provided. 
	Top Natural Gas Users 
	Top Natural Gas Users 
	Top Natural Gas Users 
	Top Natural Gas Users 
	Top Natural Gas Users 

	Therms 
	Therms 

	Top Natural Gas Users Per Square Foot 
	Top Natural Gas Users Per Square Foot 

	Therms/  
	Therms/  
	ft2 

	Rank in Tot. Therms 
	Rank in Tot. Therms 



	PARADE PARK ICE - SOUTH 
	PARADE PARK ICE - SOUTH 
	PARADE PARK ICE - SOUTH 
	PARADE PARK ICE - SOUTH 

	67,927 
	67,927 

	Waite Exterior Restroom Building 
	Waite Exterior Restroom Building 

	4.74 
	4.74 

	71 
	71 


	Phillips Community Center  
	Phillips Community Center  
	Phillips Community Center  

	46,555 
	46,555 

	Mueller Park 
	Mueller Park 

	2.79 
	2.79 

	69 
	69 


	PARADE PARK ICE - NORTH 
	PARADE PARK ICE - NORTH 
	PARADE PARK ICE - NORTH 

	42,444 
	42,444 

	Boom Island Restroom Building 
	Boom Island Restroom Building 

	2.33 
	2.33 

	73 
	73 


	Southside Operations Center 
	Southside Operations Center 
	Southside Operations Center 

	37,797 
	37,797 

	Lake Nokomis Refectory Building 
	Lake Nokomis Refectory Building 

	2.19 
	2.19 

	70 
	70 


	Headquarters Building, Mary Merrill 
	Headquarters Building, Mary Merrill 
	Headquarters Building, Mary Merrill 

	24,173 
	24,173 

	Bohanon Restroom Facility, etc. 
	Bohanon Restroom Facility, etc. 

	2.03 
	2.03 

	65 
	65 




	Recommendations 
	Recommendations to reduce emissions from natural gas include: 
	R5:   
	R5:   
	R5:   
	R5:   
	R5:   

	Upgrade all gas boilers to achieve Energy Star® rating (high efficiency condensing boilers recommended) 
	Upgrade all gas boilers to achieve Energy Star® rating (high efficiency condensing boilers recommended) 



	R6:   
	R6:   
	R6:   
	R6:   

	Weatherize buildings to reduce heating and cooling costs 
	Weatherize buildings to reduce heating and cooling costs 


	R7:   
	R7:   
	R7:   

	Install double-pane windows or storm windows to better insulate buildings and reduce leakage 
	Install double-pane windows or storm windows to better insulate buildings and reduce leakage 




	Buildings to investigate first include PARADE PARK ICE – NORTH and PARADE PARK ICE – SOUTH. The southern building is ranked 7th in therms/ft2 and it is also the highest natural gas user. This leads to the following additional recommendation to:  
	R8 
	R8 
	R8 
	R8 
	R8 

	Perform energy audits and natural gas use investigation beginning with PARADE PARK ICE – NORTH and PARADE PARK ICE – SOUTH 
	Perform energy audits and natural gas use investigation beginning with PARADE PARK ICE – NORTH and PARADE PARK ICE – SOUTH 




	Natural gas usage is highly variable in winter months depending on outdoor air temperatures. In order to make comparisons with natural gas consumption in future years, it will be necessary to compare 2018 winter temperatures with future weather. This will allow MPRB to attribute changes in consumption to weather conditions versus energy efficiency upgrades. One practical solution to address weather variability is to build a multi-year baseline average (e.g. 2018-2020) for comparative analysis in future year
	R9:   Perform a three-year average of the emissions to assist in weather normalization of the value  
	Energy Use Intensity 
	Energy Use Intensity (EUI) is a measure of a building’s energy efficiency measured in British Thermal Units (BTU) per square foot (ft2). The metric can be used to compare with buildings elsewhere in the city, in other park systems, or to the national average. The US EPA has collected data through its online benchmarking database, Energy Star Portfolio Manager, to track and benchmark usage trends for different building types. 
	To determine total energy use, both electricity (kWh) and natural gas (therms) must be converted to an equivalent amount of British Thermal Units (BTU). The below table has the top five total energy consumers along with their EUI, and Energy Star® benchmark equivalent5. The Energy Star® Source EUI number is an average for buildings of that property type. 
	5 A list of all Energy Star® categories can be found here:  
	5 A list of all Energy Star® categories can be found here:  
	https://portfoliomanager.energystar.gov/pdf/reference/US%20National%20Median%20Table.pdf
	https://portfoliomanager.energystar.gov/pdf/reference/US%20National%20Median%20Table.pdf
	https://portfoliomanager.energystar.gov/pdf/reference/US%20National%20Median%20Table.pdf

	 
	 

	 

	  

	Building Name 
	Building Name 
	Building Name 
	Building Name 
	Building Name 

	Total Energy Use (BTU) 
	Total Energy Use (BTU) 

	EUI (kBTU/ ft2) 
	EUI (kBTU/ ft2) 

	Energy Star® Source EUI 
	Energy Star® Source EUI 

	Energy Star® Property Type 
	Energy Star® Property Type 



	PARADE PARK ICE - NORTH 
	PARADE PARK ICE - NORTH 
	PARADE PARK ICE - NORTH 
	PARADE PARK ICE - NORTH 

	9,964,435 
	9,964,435 

	247.9 
	247.9 

	112.0 
	112.0 

	Recreation 
	Recreation 


	Phillips Community Center 
	Phillips Community Center 
	Phillips Community Center 

	9,119,650 
	9,119,650 

	187.3 
	187.3 

	112.0 
	112.0 

	Recreation 
	Recreation 


	PARADE PARK ICE - SOUTH 
	PARADE PARK ICE - SOUTH 
	PARADE PARK ICE - SOUTH 

	7,508,718 
	7,508,718 

	218.6 
	218.6 

	112.0 
	112.0 

	Recreation 
	Recreation 


	Southside Operations Center 
	Southside Operations Center 
	Southside Operations Center 

	5,988,499 
	5,988,499 

	103.2 
	103.2 

	96.9 
	96.9 

	Service 
	Service 


	Headquarters Building, Mary Merrill 
	Headquarters Building, Mary Merrill 
	Headquarters Building, Mary Merrill 

	5,818,285 
	5,818,285 

	77.6 
	77.6 

	116.4 
	116.4 

	Office 
	Office 




	The first three buildings are some of MPRB’s ice arenas and indoor pool facility but are classified by EnergyStar® as recreation type buildings. PARADE PARK ICE – NORTH and PARADE PARK ICE – SOUTH use around twice the benchmark provided in Energy Star Portfolio Manager. High usage reinforces the need to perform an energy audit at these locations (R8). The following table presents the top five buildings by their EUI metrics, their rank amongst the total, and a comparison EnergyStar® average benchmark equival
	  
	Building Name 
	Building Name 
	Building Name 
	Building Name 
	Building Name 

	EUI (kBTU/ ft2) 
	EUI (kBTU/ ft2) 

	Rank in Total Energy Use 
	Rank in Total Energy Use 

	Energy Star® Source EUI 
	Energy Star® Source EUI 

	Energy Star® Property Type 
	Energy Star® Property Type 



	Waite Exterior Restroom Building 
	Waite Exterior Restroom Building 
	Waite Exterior Restroom Building 
	Waite Exterior Restroom Building 

	283,899 
	283,899 

	77 
	77 

	96.9 
	96.9 

	Service 
	Service 


	Bryn Mawr Restroom Facility and Pool 
	Bryn Mawr Restroom Facility and Pool 
	Bryn Mawr Restroom Facility and Pool 

	515,54 
	515,54 

	54 
	54 

	89.3 
	89.3 

	Other 
	Other 


	Boom Island Restroom Building 
	Boom Island Restroom Building 
	Boom Island Restroom Building 

	362,340 
	362,340 

	66 
	66 

	112.0 
	112.0 

	Recreation 
	Recreation 


	Mueller Park Restroom Facility 
	Mueller Park Restroom Facility 
	Mueller Park Restroom Facility 

	290,783 
	290,783 

	76 
	76 

	89.3 
	89.3 

	Other 
	Other 


	Franklin Steele Restroom Facility 
	Franklin Steele Restroom Facility 
	Franklin Steele Restroom Facility 

	197,287 
	197,287 

	86 
	86 

	89.3 
	89.3 

	Other 
	Other 




	All the buildings listed above are part of the MPRB building category “Restroom.” Since restrooms are less than 10% of the building energy usage totals, CSTEP does not recommend investigating them currently. Finally, in order to integrate MPRB into a framework that allows for comparison with other park systems or municipal operations, CSTEP recommends: 
	R10 
	R10 
	R10 
	R10 
	R10 

	Integrate MPRB building tracking into an energy performance management system to allow for seamless tracking and reporting to Energy Star® 
	Integrate MPRB building tracking into an energy performance management system to allow for seamless tracking and reporting to Energy Star® 




	Large Engines 
	Large engines produce a significant portion of emissions from MPRB operations: 1,806 mt CO2e, or 12.9% of MPRB’s total emissions footprint. The large engine sector includes any vehicle or unit that weighs more than 1,000 pounds or is serviced by the large engine shop. These vehicles are used for either daily operations or business travel. Daily operations can be broken down by fuel type while business travel is broken down by air and car travel, Daily operations account for the majority of large vehicle emi
	  
	Total Number of Large Engines (Daily Operations) 
	Total Number of Large Engines (Daily Operations) 
	280 
	Percent of Total Emissions 
	12.9% 
	 
	 
	Figure

	 
	Figure
	Figure 9 Large vehicle emissions by daily operations and business travel. 
	As shown in Figure 9, most large engine emissions are from daily operations. For the rest of this section, the analysis will focus solely on the large engines use from daily operations. To break down this category within MPRB, the graph below shows the share of emissions attributed to each MPRB division. 
	Figure 10 Percent of total emissions from daily operations that is attributed to each division. 
	Figure
	Figure 10 shows that MPRB’s Environmental Stewardship division uses the most fuel for vehicles and large engine units. For further analysis, emissions were broken down by vehicle  classification type to compare overall emissions and emission efficiencies across vehicle functions. This method provides a quick way to identify the MPRB vehicles that produce the largest amount of emissions: heavy duty trucks, SUVs, and vans.  
	  
	Figure
	Figure 11 Total large engine daily operation emissions broken down by vehicle type. Other includes: aquatic, stump grinder, generator, and chipper categories. Note: MISC is not a type of vehicle but a Miscellaneous Account for fuel purchases. 
	Total emissions by vehicle type can be analyzed in tandem with data from Figure 12 below, or number of vehicles by MPRB division. As shown, heavy duty trucks comprise both the largest number of vehicles and largest share of large engine emissions. Carts and mowers, however, comprise a relatively high share of total vehicles but a much smaller share of sector emissions. 
	Figure 12 Total number of vehicles that had reported gallon usage in 2018 broken down by division. Note: MISC is not a type of vehicle but a Miscellaneous Account for fuel purchases. 
	Figure
	Analyzing the miles per gallon (MPG) values by vehicle type provides additional considerations for measuring vehicle efficiency. Note that miles per gallon metric is not applicable for all vehicle types (e.g. tractors, mowers) and is only reported for vehicle types that had miles listed in available data. Additionally, due to measurement errors, some of these estimates may be higher than actual MPG values. This is discussed more in the Recommendations section. 
	Figure 13 Average miles per gallon for each vehicle type and then by fuel type. 
	Figure
	From the above graphs, the two highest emitting vehicle types were truck-heavy duty and SUV, although both have relatively low miles per gallon ratings of 7 and 12 respectively. 
	Recommendations 
	To reduce large engine GHG emissions, the following recommendation is given: 
	R11:   Perform a vehicle miles traveled study on all diesel vehicles with a focus on Truck-Heavy Duty vehicle types within the Environmental Stewardship division to see if it would be possible to reduce overall use 
	Fuel Misallocation 
	All fuel used at MPRB is purchased and accounted for via two sources: fuel card purchase data (mostly large engines) and above ground fuel tanks (mostly small engines). However, data from these sources is limited in terms of attributing fuel use to either a large engine or a small engine. 
	Determining whether fuel was used by a large or small engine was difficult due to limited data on which vehicle used the fuel. This data quality issue should be brought to the attention of MPRB.  
	For accurate GHG accounting, tracking consumption of gallons is more important than tracking miles or hours. If gallons were not reported, an estimate based upon miles traveled or hours ran can be used to estimate the number of gallons. A total of 36% of the vehicles (non-trailer) in the fuel card data set did not have gallon data reported; additionally, 7% did not have data of any kind – gallons, miles, or hours - reported. 
	Figure 14 Number of Vehicles without Gallon Data Reported 
	Figure
	An estimate of the fuel used by the 29% of vehicles that have miles or hours reported suggests 33,200 gallons (approximately 17% of total gallons for Large Engines) of fuel may be 
	misallocated to Small Engines or within the “Misc.” fuel accounts that do not correspond to a specific vehicle. 
	This data misallocation may also persist within the 64% of vehicles that have gallons reported. For example, some vehicles in the raw data are listed as having an MPG efficiency rating in the high 80s mpg., which is much higher than the estimate for its make and model. 
	Data Quality recommendations for Large Engines are: 
	 R12:   Reduce the amount of misallocated data to particular vehicles 
	 R13:   Ensure that the fuel for all vehicles is tracked exclusively via fuel cards 
	Data on miles traveled by vehicle would allow for a more nuanced discussion of improvement strategies for each vehicle class. 
	Employee Commuting Data  
	Percent of MPRB employees that drive alone to work 
	Percent of MPRB employees that drive alone to work 
	74% 
	Average commute: 
	13.5 Miles one-way 
	Figure

	According to a survey of permanent MPRB employees, 74% of respondents only ever commute to work by driving alone. These vehicle miles traveled have emissions implications: an estimate of these emissions using the same methodology as Business by Car would calculate these Scope 3 emissions at 1,392 mt CO2e (about 77% of the large engine emissions described above). 
	However, CSTEP did not include these emissions in the final inventory for the following reasons: 
	• MPRB’s control over these emissions is limited as they are generated outside core operations of managing MPRB assets 
	• MPRB’s control over these emissions is limited as they are generated outside core operations of managing MPRB assets 
	• MPRB’s control over these emissions is limited as they are generated outside core operations of managing MPRB assets 

	• The survey’s 25% response rate may not be a representative sample of MPRB employees 
	• The survey’s 25% response rate may not be a representative sample of MPRB employees 


	With more analysis, commuter data could be included in MPRB’s GHG inventory as Scope 3 emissions within the Large Engines sector. 
	 
	Small Engines 
	Small engines are defined as vehicles or units that weigh less than 1,000 lbs. or are serviced by the small engine shop. There are three types of fuels that are accounted for in small engine equipment operations: diesel, propane, and gasoline. Small engines are responsible for 2,039 mt CO2e, or 14.6% of MPRB total emissions footprint. 
	 
	Figure
	Figure 15 Total small engine emissions broken down by fuel type. 
	Consumption of diesel and gasoline fuels are responsible for roughly equivalent shares of small engine emissions. Propane comprises a much smaller share of emissions as it is primarily used in small quantities in vehicles such as forklifts. As mentioned above, small engine fuel is delivered to above ground fuel tanks, which do not have a robust tracking system. Therefore, it is not possible to do a department or division breakdown of emissions from small engines currently. 
	Recommendations 
	A major concern noted in both the Large Engine and Small Engine sections is the potential misallocation of the fuel between the two sectors, due to insufficient tracking. To better track and benchmark both large and small engine emissions, CSTEP recommends: 
	 R14:   Install a system-wide fuel-tracking system on the above ground fuel tanks  
	According to current calculations, small engine emissions make up a larger share of total MPRB than their large engine counterparts, this could be because small equipment is currently over-weighted due to misattribution of fuel. 
	If higher quality future data reveals Small Engine emissions are approximately equal to Large Engine emissions, reduction opportunities such as electrifying Small Engines may prove to be a cost-effective emission reduction strategy. That data is currently unavailable and therefore CSTEP has low confidence in the effectiveness of prioritizing small equipment electrification currently. 
	Miscellaneous Operations 
	The Miscellaneous Operations sector includes other functions that parks provide that are not specifically focused on buildings or vehicular equipment. This includes non-building electricity (e.g. park lights), cement for sidewalk replacements, water, waste, and fertilizer usage. Individually, emissions from each category are relatively small. Collectively, Miscellaneous Operations are responsible for 1,680 mt CO2e, or 12% of MPRB total emissions footprint. 
	 
	Figure
	Figure 16 Total emissions from miscellaneous operations at MPRB broken down by emission source 
	While data on emissions from food consumption was not collected for this analysis, this category is a potential area of future study and analysis. Although food is not always tracked using standard emissions accounting procedures, it can have a significant impact on overall emissions, depending on the quantity and type. 
	Non-Building Electricity 
	Electricity from meters not associated with any specific building is reported under Misc. Operations rather than the Buildings Energy section. These sources - including park lights, pumps, and other outdoor electricity users – consumed 1,263,794 kWh of electricity in 2018, or 10% of MPRB’s total electricity use, equating to 475 mt CO2e. Increasing efficiency of non-building electricity users presents the opportunity for low-cost emissions reductions. Recommendation R2 similarly applies for Non-building Elec
	Cement and Fertilizer 
	Cement and fertilizer emissions are calculated with respect to each item’s material footprint. A material footprint is essentially all the emissions generated in the course of creating a product and delivering it to its end user. These two materials are noted as having some of the more intensive processes globally, which are why they are included. 
	In 2018, cement was used to replace segments of sidewalks and paths in 2018 at selected neighborhood parks across the city. The calculated emissions from cement amounted to 219 mt CO2e. 
	The fertilizer used in 2018 was a rough estimate based on the area and frequency of fertilizer applications on MPRB parkland. The calculated emissions from fertilizer amounted to 160 mt CO2e. 
	Both the cement and fertilizer emissions values are currently a small percentage of the total, however, increased accuracy in future measurements for these sources is recommended. Additionally, a large material footprint is embedded in construction of new buildings but is not accounted for in currently available information from MPRB. The following recommendations apply to these source categories: 
	R15:   Include a recyclable material requirement for contractors constructing new buildings for MPRB 
	 R16:   Track the inventory of materials used in construction of new buildings 
	 R17:   Determine the amount of fertilizer that is purchased and/or applied by MPRB 
	Water and Wastewater 
	MPRB’s water use generates two types of emissions: one from energy required to service water to MPRB buildings and other assets; another from energy required to clean water disposed of at MPRB buildings and other assets. Total emissions for these types are 253 and 309 mt CO2e, respectively. 
	While some water emissions are supposed to be attributed to specific buildings, water meters and building addresses are not aligned at this time. (See Appendix A for a map of water usage). Due to the low impact of water on MPRB’s overall emissions footprint, efforts were focused on other areas; however, the following recommendation: 
	R18:   Determine which water is attributed to building use and which water is not for buildings in order to do similar analysis to electricity 
	The wastewater was provided as an amount that was billed to each specific location. The billing for wastewater may include a portion of the storm water that is also treated during this year6. 
	6 Data used was collected from the Metropolitan Council report on Wastewater Charges: 
	6 Data used was collected from the Metropolitan Council report on Wastewater Charges: 
	https://metrocouncil.org/Wastewater
	https://metrocouncil.org/Wastewater
	https://metrocouncil.org/Wastewater
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	Water/Funding
	Water/Funding

	-
	-

	Finance/Finance
	Finance/Finance

	-
	-

	Pubs/2018
	Pubs/2018

	-
	-

	Municipal
	Municipal

	-
	-

	Wastewater
	Wastewater

	Charges.aspx
	Charges.aspx

	 


	Solid Waste 
	MPRB operations generate five different waste streams: recycling, compost, yard waste, construction and demolition, and trash. Recycling, compost, and yard waste are all assumed to have no emissions due to the reusability of the products; while construction and demolition 
	waste is seen as “inert” with no additional emissions. As national operations protocols are updated, these sources should be reviewed in the future. 
	All trash is incinerated at the Hennepin Energy Recovery Center in downtown Minneapolis. Emissions generated by this waste stream amount to 266 mt CO2e. 
	Recommendations 
	Based on the results of the analysis, CSTEP provides the following recommendations to assist MPRB in achieving its baseline emissions reduction target of 10% by 2022. The table is a list of all recommendations that have previously been stated organized by operational sectors. The percentage is based off total MPRB emissions for each sector. 
	 
	 
	 
	 
	 

	Buildings Energy – Electricity (33.9%) 
	Buildings Energy – Electricity (33.9%) 



	R1:   
	R1:   
	R1:   
	R1:   
	R1:   
	R1:   



	Perform energy audits for high-usage HVAC and electrical systems 
	Perform energy audits for high-usage HVAC and electrical systems 


	R2:   
	R2:   
	R2:   
	R2:   
	R2:   



	Replace office space, restroom, and recreation center light fixtures with LEDs 
	Replace office space, restroom, and recreation center light fixtures with LEDs 


	R3:   
	R3:   
	R3:   
	R3:   
	R3:   



	Install automatic lighting sensors to reduce electricity usage in buildings with low occupancy 
	Install automatic lighting sensors to reduce electricity usage in buildings with low occupancy 


	R4:   
	R4:   
	R4:   
	R4:   
	R4:   



	Install rooftop photovoltaic solar systems to reduce purchased electricity consumption and associated costs 
	Install rooftop photovoltaic solar systems to reduce purchased electricity consumption and associated costs 




	 
	 
	 
	 
	 
	 

	Buildings Energy– Natural Gas (26.2%) 
	Buildings Energy– Natural Gas (26.2%) 



	R5:   
	R5:   
	R5:   
	R5:   
	R5:   
	R5:   



	Upgrade all gas boilers to achieve ENERGYSTAR rating (high efficiency condensing boilers recommended) 
	Upgrade all gas boilers to achieve ENERGYSTAR rating (high efficiency condensing boilers recommended) 


	R6:   
	R6:   
	R6:   
	R6:   
	R6:   



	Weatherize buildings to reduce heating and cooling costs 
	Weatherize buildings to reduce heating and cooling costs 


	R7:   
	R7:   
	R7:   
	R7:   
	R7:   



	Install double-pane windows or storm windows to better insulate buildings and reduce leakage 
	Install double-pane windows or storm windows to better insulate buildings and reduce leakage 


	R8:   
	R8:   
	R8:   
	R8:   
	R8:   



	Perform energy audits and natural gas use investigation beginning with PARADE PARK ICE – NORTH and PARADE PARK ICE – SOUTH 
	Perform energy audits and natural gas use investigation beginning with PARADE PARK ICE – NORTH and PARADE PARK ICE – SOUTH 


	R9:   
	R9:   
	R9:   
	R9:   
	R9:   



	Perform a three-year average of the emissions to assist in weather normalization of the value 
	Perform a three-year average of the emissions to assist in weather normalization of the value 




	 
	 
	 
	 
	 
	 

	Energy Use Intensity (NA) 
	Energy Use Intensity (NA) 



	R10:   
	R10:   
	R10:   
	R10:   
	R10:   
	R10:   



	Integrate MPRB building tracking into an energy performance management system to allow for seamless tracking and reporting to Energy Star® 
	Integrate MPRB building tracking into an energy performance management system to allow for seamless tracking and reporting to Energy Star® 




	 
	 
	 
	 
	 
	 

	Large Engines (13.3%) 
	Large Engines (13.3%) 



	R11:   
	R11:   
	R11:   
	R11:   
	R11:   
	R11:   



	Perform a vehicle miles traveled study on all diesel vehicles with a focus on Truck-Heavy Duty vehicle types within the Environmental Stewardship division to see if it would be possible to reduce overall use 
	Perform a vehicle miles traveled study on all diesel vehicles with a focus on Truck-Heavy Duty vehicle types within the Environmental Stewardship division to see if it would be possible to reduce overall use 


	R12:   
	R12:   
	R12:   
	R12:   
	R12:   



	Reduce the amount of misallocated data to particular vehicles 
	Reduce the amount of misallocated data to particular vehicles 


	R13:   
	R13:   
	R13:   
	R13:   
	R13:   



	Ensure that the fuel for all vehicles is tracked exclusively via fuel cards 
	Ensure that the fuel for all vehicles is tracked exclusively via fuel cards 




	 
	 
	 
	 
	 
	 

	Small Engines (14.6%) 
	Small Engines (14.6%) 



	R14:   
	R14:   
	R14:   
	R14:   
	R14:   
	R14:   



	Install a system wide fuel-tracking system on the above ground fuel tanks 
	Install a system wide fuel-tracking system on the above ground fuel tanks 




	 
	 
	 
	 
	 
	 

	Misc. Operations (12%) 
	Misc. Operations (12%) 



	R15:   
	R15:   
	R15:   
	R15:   
	R15:   
	R15:   



	Include a recyclable material requirement for contractors constructing new buildings for MPRB 
	Include a recyclable material requirement for contractors constructing new buildings for MPRB 


	R16:   
	R16:   
	R16:   
	R16:   
	R16:   



	Track the inventory of materials used in construction of new buildings 
	Track the inventory of materials used in construction of new buildings 


	R17:   
	R17:   
	R17:   
	R17:   
	R17:   



	Determine the amount of fertilizer that is purchased and/or applied by MPRB 
	Determine the amount of fertilizer that is purchased and/or applied by MPRB 


	R18:   
	R18:   
	R18:   
	R18:   
	R18:   



	Determine which water is attributed to building use and which water is not for buildings in order to do similar analysis to electricity 
	Determine which water is attributed to building use and which water is not for buildings in order to do similar analysis to electricity 




	 
	Data Quality 
	The calculations in this report all have some level of uncertainty depending on which emission source they measure. Steps should be taken by MPRB to reduce uncertainty in data quality. Sources with high emissions impact but with low emission quality data should addressed first followed by high emissions impact with low attribution quality. Having accurate accounting of total GHG emissions is more important than data attribution considerations for developing an emissions footprint.  High emissions data quali
	 
	 
	 
	 
	 

	Low 
	Low 

	Medium 
	Medium 

	High 
	High 



	Emission Data Quality 
	Emission Data Quality 
	Emission Data Quality 
	Emission Data Quality 

	High uncertainty in methodology or raw data received.  
	High uncertainty in methodology or raw data received.  

	Some uncertainty in methodology or raw data received 
	Some uncertainty in methodology or raw data received 

	No uncertainty in methodology or raw data received 
	No uncertainty in methodology or raw data received 


	Attribution Data Quality 
	Attribution Data Quality 
	Attribution Data Quality 

	High uncertainty where emissions occurred (e.g. division, vehicle) 
	High uncertainty where emissions occurred (e.g. division, vehicle) 

	Some uncertainty where emissions occurred (e.g. division, vehicle) 
	Some uncertainty where emissions occurred (e.g. division, vehicle) 

	No uncertainty where emissions occurred (e.g. division, vehicle) 
	No uncertainty where emissions occurred (e.g. division, vehicle) 


	Emissions Impact 
	Emissions Impact 
	Emissions Impact 

	Proportional impact is less than 10% of total MPRB footprint 
	Proportional impact is less than 10% of total MPRB footprint 

	Proportional impact is 10 – 20% of total MPRB footprint 
	Proportional impact is 10 – 20% of total MPRB footprint 

	Proportional impact is more than 20% of total MPRB footprint 
	Proportional impact is more than 20% of total MPRB footprint 




	For each emission source, these definitions above were used to help identify which data sources the MPRB needs to improve upon.  
	Emissions Source 
	Emissions Source 
	Emissions Source 
	Emissions Source 
	Emissions Source 

	Emissions Data Quality 
	Emissions Data Quality 

	Attribution Data Quality 
	Attribution Data Quality 

	Emissions Impact 
	Emissions Impact 



	Natural Gas 
	Natural Gas 
	Natural Gas 
	Natural Gas 

	High 
	High 

	High 
	High 

	High 
	High 


	Electricity 
	Electricity 
	Electricity 

	High 
	High 

	High 
	High 

	High 
	High 


	Large Engines 
	Large Engines 
	Large Engines 

	High 
	High 

	Medium 
	Medium 

	Medium 
	Medium 


	Business Air Travel 
	Business Air Travel 
	Business Air Travel 

	Medium 
	Medium 

	High 
	High 

	Low 
	Low 


	Business Car Travel 
	Business Car Travel 
	Business Car Travel 

	Medium 
	Medium 

	High 
	High 

	Low 
	Low 


	Commuter Data 
	Commuter Data 
	Commuter Data 

	Low 
	Low 

	Low 
	Low 

	Medium 
	Medium 


	Small Engines 
	Small Engines 
	Small Engines 

	High 
	High 

	Low 
	Low 

	Medium 
	Medium 


	Cement 
	Cement 
	Cement 

	Low 
	Low 

	High 
	High 

	Low 
	Low 


	Fertilizer 
	Fertilizer 
	Fertilizer 

	Low 
	Low 

	Medium 
	Medium 

	Low 
	Low 


	Waste 
	Waste 
	Waste 

	Medium 
	Medium 

	Low 
	Low 

	Low 
	Low 


	Wastewater 
	Wastewater 
	Wastewater 

	Medium 
	Medium 

	Low 
	Low 

	Low 
	Low 


	Water 
	Water 
	Water 

	Medium 
	Medium 

	Low 
	Low 

	Low 
	Low 


	Food* 
	Food* 
	Food* 

	 
	 

	 
	 

	Expected: Medium* 
	Expected: Medium* 




	*-Food is a potential emissions source for future study. 
	The two emission sources to focus on for data quality would be Large and Small Engines. Both sectors have substantial emissions impact with poor data quality. For further details on determining these rankings, consult the discussion of the emission sources within the report. 
	Conclusion 
	2018 marked the first year that MPRB has conducted a GHG emission inventory project. The largest emission sources were identified: Buildings Energy (60%), Large Engines (13%), and Small Engines (15%). Recommendations for emissions reductions and data quality improvement are provided including: conduct an energy audit starting with high EUI buildings (R8) and implement a tracking system for fuel consumption (R14). These strategies will help MPRB achieve its goal of a 10% emission reduction by 2022. Additiona
	  
	Appendix A: Water Usage Map 
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	Appendix B: Emission Factors 
	Category 
	Category 
	Category 
	Category 
	Category 

	Input 
	Input 

	Emissions Factor 
	Emissions Factor 

	Output 
	Output 

	Source 
	Source 



	Gasoline 
	Gasoline 
	Gasoline 
	Gasoline 

	gallons 
	gallons 

	8.48 
	8.48 

	kg CO2 
	kg CO2 

	LGOP Version 1.1 (2010) Table G.11 
	LGOP Version 1.1 (2010) Table G.11 


	Gasoline 
	Gasoline 
	Gasoline 

	gallons 
	gallons 

	0.5 
	0.5 

	g CH4 
	g CH4 

	LGOP Version 1.1 (2010) Table G.14 
	LGOP Version 1.1 (2010) Table G.14 


	Gasoline 
	Gasoline 
	Gasoline 

	gallons 
	gallons 

	0.22 
	0.22 

	g N20 
	g N20 

	LGOP Version 1.1 (2010) Table G.14 
	LGOP Version 1.1 (2010) Table G.14 


	 
	 
	 

	 
	 

	 
	 

	 
	 

	 
	 


	Diesel Fuel 
	Diesel Fuel 
	Diesel Fuel 

	gallons 
	gallons 

	10.06 
	10.06 

	kg CO2 
	kg CO2 

	LGOP Version 1.1 (2010) Table G.11 
	LGOP Version 1.1 (2010) Table G.11 


	Diesel Fuel 
	Diesel Fuel 
	Diesel Fuel 

	gallons 
	gallons 

	0.58 
	0.58 

	g CH4 
	g CH4 

	LGOP Version 1.1 (2010) Table G.14 
	LGOP Version 1.1 (2010) Table G.14 


	Diesel Fuel 
	Diesel Fuel 
	Diesel Fuel 

	gallons 
	gallons 

	0.26 
	0.26 

	g N20 
	g N20 

	LGOP Version 1.1 (2010) Table G.14 
	LGOP Version 1.1 (2010) Table G.14 


	 
	 
	 

	 
	 

	 
	 

	 
	 

	 
	 


	Propane 
	Propane 
	Propane 

	gallons 
	gallons 

	5.59 
	5.59 

	kg CO2 
	kg CO2 

	LGOP Version 1.1 (2010) Table G.1 
	LGOP Version 1.1 (2010) Table G.1 


	Propane 
	Propane 
	Propane 

	gallons 
	gallons 

	0.001 
	0.001 

	kg CH4 
	kg CH4 

	LGOP Version 1.1 (2010) Table G.4 
	LGOP Version 1.1 (2010) Table G.4 


	Propane 
	Propane 
	Propane 

	gallons 
	gallons 

	0.0001 
	0.0001 

	kg N20 
	kg N20 

	LGOP Version 1.1 (2010) Table G.4 
	LGOP Version 1.1 (2010) Table G.4 


	 
	 
	 

	 
	 

	 
	 

	 
	 

	 
	 


	Natural Gas 
	Natural Gas 
	Natural Gas 

	Therms 
	Therms 

	5.302 
	5.302 

	kg CO2 
	kg CO2 

	LGOP Version 1.1 (2010) Table G.1 
	LGOP Version 1.1 (2010) Table G.1 


	Natural Gas 
	Natural Gas 
	Natural Gas 

	Therms 
	Therms 

	0.0005 
	0.0005 

	kg CH4 
	kg CH4 

	LGOP Version 1.1 (2010) Table G.3 
	LGOP Version 1.1 (2010) Table G.3 


	Natural Gas 
	Natural Gas 
	Natural Gas 

	Therms 
	Therms 

	0.00001 
	0.00001 

	kg N20 
	kg N20 

	LGOP Version 1.1 (2010) Table G.3 
	LGOP Version 1.1 (2010) Table G.3 


	 
	 
	 

	 
	 

	 
	 

	 
	 

	 
	 


	Ethanol 
	Ethanol 
	Ethanol 

	gallons 
	gallons 

	5.75 
	5.75 

	kg CO2 
	kg CO2 

	LGOP Version 1.1 (2010) Table G.11 
	LGOP Version 1.1 (2010) Table G.11 


	Biodiesel 
	Biodiesel 
	Biodiesel 

	gallons 
	gallons 

	9.45 
	9.45 

	kg CO2 
	kg CO2 

	LGOP Version 1.1 (2010) Table G.11 
	LGOP Version 1.1 (2010) Table G.11 


	 
	 
	 

	 
	 

	 
	 

	 
	 

	 
	 


	Electricity 
	Electricity 
	Electricity 

	MWh 
	MWh 

	0.372 
	0.372 

	mt CO2 
	mt CO2 

	Xcel Energy & Carbon Emissions Reporting 2017 Summary
	Xcel Energy & Carbon Emissions Reporting 2017 Summary
	Xcel Energy & Carbon Emissions Reporting 2017 Summary
	Xcel Energy & Carbon Emissions Reporting 2017 Summary

	 



	Electricity 
	Electricity 
	Electricity 

	MWh 
	MWh 

	0.05216 
	0.05216 

	kg CH4 
	kg CH4 

	eGRID 2016 Annual total output emissions rate 
	eGRID 2016 Annual total output emissions rate 


	Electricity 
	Electricity 
	Electricity 

	MWh 
	MWh 

	0.00907 
	0.00907 

	kg N2O 
	kg N2O 

	eGRID 2016 Annual total output emissions rate 
	eGRID 2016 Annual total output emissions rate 


	 
	 
	 

	 
	 

	 
	 

	 
	 

	 
	 


	Air Travel 
	Air Travel 
	Air Travel 

	kg CO2 
	kg CO2 

	2.76923E-05 
	2.76923E-05 

	kg CH4 
	kg CH4 

	LGOP Tables G.1 and G.14 
	LGOP Tables G.1 and G.14 


	Air Travel 
	Air Travel 
	Air Travel 

	kg CO2 
	kg CO2 

	3.17949E-05 
	3.17949E-05 

	kg N2O 
	kg N2O 

	LGOP Tables G.1 and G.14 
	LGOP Tables G.1 and G.14 


	 
	 
	 

	 
	 

	 
	 

	 
	 

	 
	 


	Cement 
	Cement 
	Cement 

	kg 
	kg 

	1 
	1 

	kg CO2e 
	kg CO2e 

	TD
	P
	Span
	http://www.nrmca.org/greenconcrete/concrete%20co2%20fact%20sheet%20june%202008.pdf
	http://www.nrmca.org/greenconcrete/concrete%20co2%20fact%20sheet%20june%202008.pdf

	 (EPA) 



	 
	 
	 

	 
	 

	 
	 

	 
	 

	 
	 


	Water 
	Water 
	Water 

	MG treated 
	MG treated 

	2.356 
	2.356 

	mt CO2e 
	mt CO2e 

	Met Council Wastewater GHG Report 
	Met Council Wastewater GHG Report 


	Wastewater 
	Wastewater 
	Wastewater 

	MG treated 
	MG treated 

	2.356 
	2.356 

	mt CO2e 
	mt CO2e 

	Met Council Wastewater GHG Report 
	Met Council Wastewater GHG Report 


	 
	 
	 

	 
	 

	 
	 

	 
	 

	 
	 


	Waste 
	Waste 
	Waste 

	U.S. ton 
	U.S. ton 

	0.086458003 
	0.086458003 

	mt CO2e 
	mt CO2e 

	HERC provided data, 
	HERC provided data, 
	HERC provided data, 
	https://ghgdata.epa.gov/ghgp/service/facilityDetail/2017?id=1005637&ds=E&et=&popup=true
	https://ghgdata.epa.gov/ghgp/service/facilityDetail/2017?id=1005637&ds=E&et=&popup=true

	 





	 



