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EXxXecutl ve Summ

TheCity of Milwaukeerecognizes that greenhouse gas (GHG) emissions frorarnactivity are catalyzing profound
climate change, the consequences of which pose substantial risks to the future health, wellbeing, and prosperity of ot
community. Furthermoréylilwaukee has multiple opportunities to benefit by acting quickly to reduamamunity

GHG emissionsby leveraging and expanding work emergy efficiency and renewable energy for the built
environment. With approximately6% of emissions associated with residential, commercial, and industrial sector
energy use, approaching ennisss reductions through both teeergysupply (low or no carbon sources) and demand
(efficiency) can have a relatively large impadtilwaukee hasbegun the climate action planning process, starting
with inventorying emissiondilwaukee County is alsoayeloping its own GHG Inventory for 2018 to compknt

the work of the City of Milwaukee. While the Milwaukee County inventory will include the emissions of the City of
Milwaukee, it will provide a much deeper understanding of the regional impacts aodumites for emissions
mitigation. This report provides estimates of greenhouse gas emissions resulting from activttiesGity of
Milwaukee in 2018. This report, and future Milwaukee County repolip addition to the recently published

PreliminaryReportf r o m Mi | waQokintyeTask Force dn Llimate aBtonomicEquity, are critical first

stepsin developing a Climate Action Plan for the City of Milwaukee.

Key Findings

Community-Wide Emissions

This communitywide inventory containg variety of emissions sources and activiti@e largest contributom
Milwaukeeis Industrial Energy Consumptiomith 35% of emissionsHowever, as noted in the methodology section,
there is some uncertainty as to the appropriate categorizatiotustrial vsCommercial. When viewed collectively,
Commercial andndustrial sectors account for more th&&xdof Milwaukee emissionsThe next largest contributor

is Residential Energy consumptiwith 30% of emissionsAn important note is that while emissionsioawide have

seen Transportation claim the top source of emissions, at the local level, and especially in large metropolitan cities
the built environment continues to be the major source of emisshations to reduce emissions in bathe
Commercial andResidentiabectors will be a key part of a climate action pketions to reduce emissions can focus

on tre supply of energy, electricity and natural gas and/or the demand for energy, energy efficiency. Transportation
emissions are often best addresBech a regional levelith local input recognizing the complexities of regional

travel patterns along with cigpecific strategies that may promote alternative modes of transportation and/or low
carbon transportation options, including infrastructurerowpments.
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Table 1 Comparison of Similar Community-wide Emissions as disclosed to CDP

Emissions (mtCO-€e)

Per Capita Emissions

City Year Scopel Scope 2 Scope 3 Total Population ~ (mt-CO.eYperson
Milwaukee 2018 4,414266 3,167,129 142,044 7,723439 592,025 13
Minneapolis 2018 2,756,800 1,402,603 140,461 4,299,864 422,331 10
Detroit 2012 5,520,240 4,809,082 300,451 10,629,77: 673,104 16
Indianapolis 2016 1,382,323 14,630,25% 16,012,576 872,680 18
Columbus 2018 5,434,813 5,088,528 1,027,277 11,550,61€ 892,533 13

Milwaukee City 2018 GHG Emission€0.e

87,053, 1%

1,621,691, 21% 142,044, 2%

2,372,029 31%
5,000, 0%

2,726,836 35%

Transportation & Mobile Sources m Solid Waste
m Water & Wastewater ® Commercial Energy
Industrial Energy Residential Energy

Process & Fugitive Emissions

Figure 1 Milwaukee 2018 Communitywide GHG Emissions
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Next Steps

Communitywide greenhouse gas emissions inventories are the first step in developing a cohesive and
emissions reduction program for Cities. The inventory providelakis or baseline from which future
emissions can be forecasted based on a Business as Usual approach. Setting a target béghnfor mid
andlongt er m est abl i shes t he withiMiwadee alfeady @minmitonfy to meemmi t
or exceed the s Agreement reductions relative to their emissions. The development of a Climate
Action Plan is informed by calculating potential emissions reductions according to sector, prioritizing
those sectors with the largest emissions. An example of this typ@nming, called a wedge analysis is
included in Figure 3The final steps include the implementation and monitoring of those identified
actions.Pursuing thesactionswill helpattainthejoint City-Countygoal ofa45%reduction ofcounty

wide GHG emssions by 2030 and carbon neutrality2®50

Milestone 1

Inventory Emissions W 1. Strengthen Building
\ Energy Codes
30,000
2. Reduce Energy Use in

Buildings and Industry

Milestone 5

Milestone 2 oo ey o .
nitor/Evalui . s s \\\\\t
Mo 1;:2;53 Se;] ate . Establish Target W 4. Protect Federal Vehicle Hlsn;r;c:]l;r‘;l;s;lon - \\\\\\\\X\\\\\\\\‘\\\\X\\\\\\\\\\\% |

Efficiency Standards
‘\\\\

N

T
BUILDING AND FACILITY
ENERGY USE

ent (MTCO2¢)

20,000 NN
s

Leadership §5. Reduce Car Trips

Commitment
B6. Adopt a Clean Fuels
Standard

TRANSPORTATION

15,000

ns Carbon Dioxide Equivi

B7. Increase Adoption of é 2030 Target g
MileStOI'le 4 Milestone 3 Electric Vehicles 'zl 50% reduction compared to 2007 N
T B e L e S

@8. Phase Out § g
Implement Climate Develop Climate Hydrofioracarbons: & i Emibions [ &
Action Plan Action Plan B9. Implement 100% Clean 2050 Target §
Electricity Law L e 80% reduction compared 02007 _ _ _ _ _ _ _ _ _ _ _ _ == -

# 2030 and 2050 Goals o

Note: Solid colored wedges are
based on adopted regulatory 0
pathways, 2007 2012 2017 2022 2027 2032 2037 2042 2047 2050
Figure 3 Example of Emissions Reduction Wedge Analysis. Taken from King
Figure 2 ICLEI Emissions Mitigation Milestones County, WA
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Cli mate Change

Naturally occurring gases dispersed in the atm
radiation. This phenomenon is known as the greenhouse effect. li@hemwg evidencehowsthat human
activities are increasing the amntration of greenhouse gases and changing the global climate. The most
significant contributor is théurning of fossil fuels for transportatipelectricity generatiorand other
purposes which introduces large amountd oarbon dioxide and othegreenhousegasesinto the
atmosphere. Collectively, these gases intensify the natural greenhouse effect, causing global average surfa

and lower atmosphertemperaturs to se

Milwaukee could be impacted byeavyprecipitationand flooding, impacts to the Great Lakesd Air
Pollution and Human Health impacts associated with climate chaBgeentand expected impacts to
Milwaukeerelated to climate change are explained below.

Many commurties in the United States have taken responsibility for addressing climate change at the local
level. Reducing fossil fuel use in the community can have many benefits in addition to reducing greenhouse
gas emissions. More efficient use of energy decreatsity and transportation costs for residents and
businessesretrofitting homes and businesses to be more efficient creates local jobs. In addition, money not
spent on energy is more likely to be spdnbeal businesses and add to the local econ®&ayucing fossil

fuel use i mproves air quality, and increasing
health.

Regional and Local Impacts

According to théWisconsininitiative on Climate Change Impadtilwaukee and the rest of Wisconsin

will see a continued warming trend, increasing considerably in the coming decades.-&ntany

statewide annual average temperatures are likely to warrvide@rees Fahrenheit. The greatest
temperature increases will be seen in winter months, inmgaetnoff and seasonal patter®secipitation
patterns may become increasingly less predictable, with heavier rains leading to secondary impacts in
both natural and built environments. As a community on the shores of Lake Michigan, Milwaukee could
also ®e reduce ice cover from warmer winterkjgher fluctuations itake levelghat affects coastlines,

I What ClimateChange Means for Wisconsin, US EPA 4306-051, August 2016
https://19january2017snapshot.epa.g

ov/sites/production/file s2@H® cuments/climatehangewi.pdf
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and more turbulent waters from increasing wind strength. These can create additional secondary impacts

to shoreline environments, including parks andaisiructure.

Evidence of HumanCaused Climate Change

There is overwhelming scientific consensus that  Changesin temperature, sea level and Northern Hemisphere snow cover

global climate is changing, and that human actio 0.5|- () Global average surface temperature © @145

primarily the burning of fossil fuels, are the main cat ]
14,0

of those changesThe IntergovernmentaPanel on

Temperature (°C})

Climate ChangélPCC)is the scientific body chargec

13.5

| (b) Global average sea level

with bringing together the work of thousands of clime
scientists. The IPCG0 s Fourth Ass

statest h at A war micimate sydtem tis

unequivocaby? Furthermore, the report fisdhatfi rost

Difference from 1961—1990

of the observed increase in global average temperat (c) Northern Hemisphere snow cover

since the mieROth century isvery likely due to the

(million km®)

observed increase in  anthropogeni GHG

(million km?)
(=]

concentrations. —f

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1850 1900 1950 2000
Year

The last five yearsankedthe top five hottest yeasto Figure 4 Observed changes in global temperature, sea

level and snow cover

date® Globally, thel9years from 200-2019 are among
the 19 hottest on recori1976 was the last year with a below average global tempefatheesteady uptick
in average temperatures is significant and expected to continue if action is not takeatiy reduce

greenlouse gas emissions.

ICLEI Climate Mitigation Program

ICLEIT Local Governments for Sustainability is the leading global network of local and regional

governments committed to sustainable urban development. ICLEI supports local governments to deliver

2|PCC, 2007: Climat€€hange 2007: Synthesis Report. Contributéiworking Groups |, Il and 1lI to the Fourth Assessment Report of the
Intergovernmental Panel on Climate Change [Core Wrilieem, Pachauri, R.K and Reisinger, A. (eds.)]. IPCC, Geneva, Switzerland, 104 pp.
3 NCEI, 2020: fiMore NearRecord Warm Years &rLikely On Horizom. Februaryl4, 2020, https://www.ncei.noaa.gov/news/projected

ranks

4 NASA, 2020 fiGlobal Temperatuie Last Modified September 14, 202@tps://climate.nasa.gov/vitaigns/globatemperature/
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commurity-driven sustainability policy and loca

action for lowemission, naturbased, equitable Milestone 1

' Inventory Emissions .

In response to the problem of climate change, mi  ngilestone 5 Milestone 2
communities in the United States are taki wonitorEvaluate ‘

Establish Target
Progress

resilient and circular development

responsibility for addressingmissions at the loca

Leadership
level. Since many of the major sources of greenho Commitment
gas emissions are directly or indirectly controll
through local policies, local governments have N Milestone 3
strong role to play in reducing greenhouse ¢ e Develop Climate

.. - . . . Action Plan Action Plan

emissions within their boundaseThrough proactive
measures around land use patterns, transporte Figure 5 ICLEI Climate Mitigation Milestones

demand management, energy efficiency, green building, waste diversion, and more, local governments ca
dramatically reduce emissions in their communities. In addition, local governraemtgprimarily

responsible for the provision of emergency services and the mitigation of natural disaster impacts.

ICLEI provides a framewor&nd methodologfor local governments to identify and reduce greenhgase

emissions, organized along Fiveléstones also shown in Figurg:

Conduct an inventorgnd forecasof local greenhouse gas emissions;
Establish a greenhouse gas emissions reduction target;
Develop a climataction plan for achieving the emissions reduction target;

Implement theclimateadion plan; and,

a M 0 DbdPE

Monitor and report on progress.

The frameworlbuilds onl C L E2D years of experience as the leader in local emissions management. Over
1000 communities nati onwi de-ménagedapppoach ¢fbuiltirgdnoré r o

sustaindle, climatefriendly communities

This reportrepresents o mp|l et i on of Mi |-wide GHGireréntory, tGeoimitial Lstepoft y
| C L Edlinage MitigationMilestoneOneg and provides a foundation for future work to reduce greenhouse
gas emissions iNilwaukee Milestone Twq Establishing a Targehbas also been completed.
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Sustainability & Climate Change Mitigation Activities in Milwaukee

Milwaukeehas already implemented programs that have or will lead to ancillary benefits in the form of

energy cogervation and greenhouse gas mitigatkigure 6 provides an overview of activities

Milwaukee has taken. More details can be foundlon] wau k e e 6 s Wdbsitenat e Act i on
Port of
Milwaukee
. - Wind Turbine
reen Team installati .
Formation e Initiated
o Milwaukee Climate
* Smart Energy o .
Policy cot;anemaemtetd £o Milwaukee P"‘d'?"
* Mayor Haid Y joined the Strengthened SR A
Executive e Global utility Launched
= d?]:‘i’:;‘ciw mun:::lse flor Covenant of engagement 2.25MW solar
operations' buil di"‘: M?yors for around ;?roject on
energy Climate & renewable city-owned
consumption Energy energy landfill
American ReFresh it Launched
Recovery & Milwaukee (< e City/County
Reinvestment Sustainability Laugem"the affirms its Task Force on
Act enacted Plan Buildi support for Climate and
ARNIGS the Paris Ftonorie
* Launched Challenge Climat S
Milwaukee o IMALE, Equity
i i Accord
Shines solar ial
program Lommesta (2017)
o Initiated Me? building
energy savings retrofits
financing

program

Figure 6 Timeline of Milwaukee Emissions Reduction Activiies
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Understanding aGreenhouse Gas Emissions Inventory

The first step toward achieving tangible greenhouse gas ensissductions requires identifying baseline emissions
levels and sources and activities generating emissiotisei community. This report presents emissions from the
Milwaukee communityas a whole Milwaukee also tracks energy consumption at the government operations level,
notably in building energy and transportation fuelov€nment operationsmissions arg¢ypically a much smaller

subset of the community inventory; for example, data on commercial energy use by the community includes energy
consumed by municipal buildings, and community vehiaikestraveled estimates include miles driven by municipal

fleetvehicles.

As local governmenthavecontinuel to join the climate protection , .
_ Community Emission:
movement, the need for a standardized approach to qu&Hity
emissiondhas provenessentialThis inventory uses the approach a
methods provided by the Community Greenhouses Gmissions

Protocol (Community Protocdl) o Govemmsen;[3
perations Subset

reporting. lItrepresents a new national standargurmdance to help  rgyre 7 Relationship of Community and
Government Operations Inventories

Community Emissions Protocol

The Community Protocolasinitially released by ICLEI ifDctober

2012 andhas been updated to reflect changes in GHG inventory

U.S. local governments develop effective community GHG emisSiuiis
inventories. It establishes reporting requirements for all community GHG emissions inventories, provides detailed
accounting guidance for quantifying GHG emissions associgitida range of emission sources and community

activities, and provides a number of optional reporting frameworks to help local governments customize their

community GHG emissiorigiventory reports based on their local goals and capacities.

Quantifying Gr eenhouse Gag&missions

Sources and Activities

Communities contribute to greenhouse gas emissions in many ways. Two central categorizations of

emissions are used the communitynventory 1) GHG emi ssions that are

5 http://www.icleiusa.org/tools/ghgrotacol/communityprotocol
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within the community boundary, and 2) GHG emissions produced as a consequence of community

ffactivitieso.

Table 2 Definition of GHG Sources & Activities

Any physical process inside the The use of energy, materials,

jurisdictional boundary that and/or services by members of t
releases GHG emissions into the community that result in the
atmosphere creation of GHG emissions.

By reporting on both GHG emissions sources and activities, local governments can develop and promote a deepe
understanding o6 HG e mi ssi ons associated with their communi:
could be summed to estimate total emi ssions release
purely activity bas ebvide persgestiveamm the effigiexcg aof thecommuiity, avendvhen

the associated emissions occur outside the jurisdictional boundary.

GHG Emission Scope
GHG Emissions are also categorized by Scope for reporting purposes. This allows for the coflection

el F—
agn a . - A
AR

activity data without double counting k

when reporting. Scope 1 emissions a

emissions occurring within the

. in- -of-bound
boundary of the community, such as C i T
X i agriculture, wastewater wastewater o
combustiorof natural gas for heating forestry & other . other indirect
land use L] emissions

or gasoline for vehicles. Scope 2
emissions are emissions that occur S ‘ﬁk - CS: | 7 R

. tati fuel ool ransmission
ouside the boundary but are demand: | B LA
by activity within the boundary, such . :

.. . processes & !ﬂ !&
as electricity generation. Scope 3 product use ) v
[n-Bouncary electrified out-of-boundary
emissionoccur outside boundarput SERfaRaRtEEon HERRspoTEREioD transportation
x J
relateto in-boundary activitiesThese \ )
includein-boundary generated solid Figure 8 GHG Emissions Scopes

wage or wastewater that is esyppedto another boundaryr crossboundary transportation
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While this inventory does not account fammsumptiorbased scope 3 emissions, it is worthimgthat
consumptiorbased emissions hasggnificant global impactsA large majority of goods aneksrices
Milwaukeeansonsumeare produced outside the city boundan all life-cycle phases, from raw
material extraction tananufacturingo disposalthe majority ofgoods directly or indirectly produce
GHGs.

Base Year

The inventory process requiréise selection of a base year with which to comgatere emissionsas well as
establishing compliance with Milwaukeebds commit ment
Prior to 2018, Milwaukee was unable to obtain utility detéted lely to Milwaukeé relying instead on estimates

of energy consumption based on regional or national averages. As this 2018 inventory represents the first inventor
with high quality activity and emissions factor data, Milwaukee has chosen 2018 aslitsebgesar.

Quantification Methods

Greenhouse gas emissions can be quantified in two: ways

1 Measuremenbased methodologies refer to the direct measurement of greenhouse gas emissions (from
a monitoring system) emitted from a flue of a power plant, wastewaiatment plant, landfill, or
industrial facility.

1 Calculationbased methodologies calculate emissions usingityatiata and emission factofBo
calculate emissions accordingly, the basic equation below is Astdty Data x Emission Factor =

Emissions

All emissions sources in this inventory are quantified usahculationbasedmethodologiesActivity data refer to
the relevant measurement of energy use or other greenhougengaiating processes such as fuel consumption by
fuel type, meter@ annual electricity consumption, and annual vehicle miles traveled. Pleathe ddethodology

Details sectiorior a detailed listing of the activity dataagsin composing this inventory.

Known emission factors are used to convert energy usage or athevity data into associateguantities of
emissionsEmissions factorare usually expressed in terms of emissions per unit of activity datébée@O./kWh
of electricity). Where needed all emissions and/or emissions factors have been converggittonits to maintain

consistency with reporting requirements.
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Community Emi s
|l nvent ory Resu

Following the Community Protocol, this inventory report organizes emissiaeveral framesach frame includes
a particular set ofmissions sourcemnd activities, and each helps to thk story about community emissions. This

report looks aMi | w a uc&mameiritysemissions through three frames:

1 Sector and Fuel Type
1 Scope
1 Global Covenant of Mayors, Common Reporting Framework

Community Profile

To putemissions inventory data in context, it is helpful to have some basic information about community

such as population and number of househdlts information is provided in Tab

Table 3 Milwaukee Community Indicators

Estimated 2018Population® ‘ 591,375
Estimated 2018Housing Units’ 257,506
2018 City Budget $1,500,000

Sector and Fuel Type

Thisframeprovides the most detail in terms@®HG emissions. Understanding the share of emissions from residential
or commercial built environment as wellwebether the emissions are from electricity use or natural gas combustion
for heat provides a strong foundation for program and/or policy implementation. It also caighkdjntta set of
emission sources and activities tiMitwaukeehas the greatespportunity to addresd his frame includesll the

five Basic Emissions Generating Activities required by the community protocol

6 Census.gov City And Town Population Totals: 2211019,
720142018 American Community Survey¥ear Estimates
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Table 4 Milwaukee 2018 GHG Emissions bi Sector and Fuel Tiie

Resdential Energy Electricity 1,901,089,585 kWh 1,126,002

Residential Energy Natural Gas 227,992,102 Therms 1,212,610

Residential Energy Propane 284,698 MMBtu 17,668

Residential Energy Distillate Fuel Oil No. 2 211,514 MMBtu 15,749
Residential Energy Total 2,372,029

Commercial Energy Electricity 474,514225 kWh 281,051

Commercial Energy Natural Gas 91,696,527 Therms 487,702

Commercial Energy Landfill Gas 335,891 MMBtu 36

Commercial Energy Total 768,89

Industrial Energy Electricity 2,971,630,877 kWh 1,760,076

Industrial Energy Natural Gas 182,069,641 Therms 966,326

Industrial Energy Distillate Fuel Oil No. 2 42,381 Gallons 434
Industrial Energy Total 2,726,836

Transportation & Mobile Sources  Diesel 3119503400 VMT 457767

Transportation & Mobile Sources  Gasoline 3119503400 VMT 1,163,923
Transportation & Mobile Sources Total® 1,621,691

Solid Waste Waste Sent to Landfill 436,781 Tons 142044
Solid Waste Total 142044

Water & Wastewater Wastewater Energy 93,033°

Water & Wastewater Proces€missions 5,000
Water & Wastewater Total 98,033

Process & Fugitive Emissions Other 87,053
Process & Fugitive Emissions Total 87,053

Table 5 Milwaukee GHG Emissions of In-Boundary Energy Generation
Industrial En ergy - Valley WEPCO?° Natural Gas 6,534,259 MMBtu 346,802

8 Currently Transportation Emissiods not include Aviation or Waterborne Emissions. The City of Milwaukee is pregarin
to work with Milwaukee County to appropriately determine emissions and allocation.
9 Emissions resulting froranergyconsumptiorin theWater & Wastewater sectarenot counted towards total emissioas it
was assumed th#ttesewould be captured in &Stationary Energy sectors.

10 Electricity Generation emissions should not be added to Inventory total as those are captured in the Emissions Factor for
Electricity Sources. This is reported separately under the Energ

Generation Sector.
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Scope

Scopes are used in the context of reporting on GHG emissions associated with individual organizational
entities (e.g., the operations of a busmeslocalgovernment). In that context, the scopes framework can
be used to categorim®mmunity emissions alirect (scope 1) emissions (e.g., smoke stacks or tailpipes
that release emissiomsathin an organizational boundary), indirect energlated (sope 2) emissions

(e.g., the use of purchased or acquired electricity, heating, cooling, orrsigantless of where the

energy is generated), and other indirect (scopm83sions not covered in scope 2 (e.g., upstream and

downstream emissions frotie extraction and production of purchased materials and fuels).

-
.-

Scope 3
N ™ * - ™ * * - ™ * *
& & & & & & & & & ¢
A A R o N K Des D &
CO2e (MT)

Solid Waste @ Process & Fugitive Emissions @ Residential Energy
@ Industrial Energy @ Commercial Energy @ Water & Wastewater

Transportation & Mobile Sources

Figure 9 Milwaukee 2018 GHG Emissions by Scope

Global Covenant of Mayors Common Reporting Framework

Milwaukee formally committed to the Global Covenant of MaYbirs November of 2015. Asapt of

that commitment, Milwaukee has developed this GHG inventory and will report to GCoM during the
2020 reporting cycle. Thigporting is required to be done using the Common Reporting Framework
(CRF) The CRF was developeamdtreamline measurementareporting procedures, and ensure robust

1 The Global Coenant of Mayors for Climate & Energy formaltyoughtt o get her t he European Uni o
and the Compact of Mayoist he wor | dds two primary i ni ftoadvanceetg)evebf <ci ti e
transition to a low emission amtimate resilient economy, and to demonstrate the global impact of local ddtimaukee

originally committed under the Compact of Mayors
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climate action planning, implementation and monitothmpugh aset of new global recommendations
developed in consultation with partnergies and local governments around the world, providing

flexibility to meet specific local or regional circumstances. Cities globally are now able to report data in a
standardized fashion and showcase achievements while unambiguously tracking primgress

advocating for better multilevel governance of climate and energgsissw for improved technical and
financial support.The GCoM CRF was formally endorsed by the GCoM Board in September 2018 and is

in effect in starting on January 2019.
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Met hodol ogy De

Community Inventory Data

Built Environment Energy

Electricity and natural gas usage d#&ba the built environmentvere obtained fam WE Energies and Wisconsin
Public Service in response to a data request submitted by the City of Milwaukiee fesidentiglcommercial and
industrialsectors. Electricity emissisrfactors weralso provided by WE Energies while toél, and NO factors

were obtained from eGRI® These factors are shown in Table 3.

Emissions factor

WE Energies also provided a description of their classification of energy consumption, which is primarily

based on the rate, or tariff for service. WE Energies provided the following detahsiimption

Residential: Gasral Electric
1 Single family homes/garages for home
1 Apartment units

1 Common meter for residential apartment 4 or less

Small Commercial: Gaand Electric
 Common meter for residential service > 4 units
9 Electric non demand electric meters commercial (CG1 or CG6)

1 All Commercial gas (except Transportation)

Industrial
9 Electric Demand (CG2 and CG3)
1 Electric Primary

1 Gas Transportation

12 https://www.epa.gov/energy/egrid-summary-tables
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Table 6 Milwaukee's 2018 Built Environment Energy Consumption.
Provided by WE Energies.

Usage (kwh) Usage (therms)

1,901,089,585 227,992,102
474,514,225 91,696,527

2,971,630,877 182,069,641

Based on this descriptipti s very | i kely that a number of WACor
put i nto the Al ndus tdassididation uBdetheDemanddassdicatioo WE hei r 1 @
Energies describes Demand as fitohtlee amoarnt reeedadito whi ¢ h
power your business at any given point in tibemand barges are based on the highest level of
electricity supplied at one time during the bil
business. o Ma ny c tamgeddficeduil@ings, pusinegses that may rave high spikes

of demam during short periods of tim@rompting a utility to shift their rate structure to a Demand rate)

and others are put on a demand rate eWhlathis hough
categorization may not provide a clear pictureahmercial vs industrial energy consumption, it is a step

in the right direction for planning strategies. Continued partnership with WE Energies may allow for a

further disaggregation or4adlotment of consumption among the two sectors.

Built Environm ent — Alternative Analysis
In most US metropolitan cities, commercial buildings tend to have a higher percentage of the electricity

load compared to industrial, while industrial having a higher percentage of natural gas consumption
comparedtocommercial hi s tends to be the result of I ndusH
energy to manufacture or produce goods. Commercial buildings often need a relatively higher amount of
electricity to provide energy for lights, elevators, air movement, and @ffjagment. Given these very

general assumptions, it is possible to estimate the total sq footage of commercial space based on

Mi | wa uAssessdDatdase . Using the classifications of f

ifexempt o it awvapmoximadyil5asis e0d fiue bommercial office space exists in
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Milwaukee. Using the Commercial Buildings Energy Consumption Survey average of 14.5°kWh/ft

Mi | waukeebds commerci al el ectricity comasdwhpet i on
Industrial would be 2.5 times les$he impact of this alternative analysis is provided in Table #taad

would fall in line with a typical metropolitan city. Worth noting is that WE Energies took the meaningful
and important step of praling data to Milwaukee. Utilities are designed to bill customers based on
consumption habits and not building classification. Therefore, a continued dialogue with WE Energies is

very likely to produce more informed results for use in updating this @aaefinventories.

Table7Compari son of “Billed” usage and estimated usage.

Usage (kwh) Estimate kWh

1,901,089,585 1,901,089,585
474,514,283 2,225,962,760
2,971,630,877 1,220,182,342

Electricity Generation
WE Energied/alley Power PlanfVPP)was constructed in Milwaukee in 1968 to generate electricity for

the grid and to supply steam for more than 300 district energy custonuensntown Milwaukee.

Today, the plant continues to proéwectricity and stearalong withproviding voltage support for the
downtown areaAt this cogeneration plamdectricity is generated by burning natural gas in a furnace to
create heat. In a ber, the heat converts water into steam, which drives a turbine that drives a generator
to make electricity. Cogeneration occurs when a portion of the steam used to generate electricity is
extracted from the turbine and distributed to Milwaukee downtavgtomers and businesdes thermal
heating and other purposts

As the energy generated VPPis supplied to the grid, the resulting emissions will have already been
captured as the indireat Scope Zmissions from consumption of gisdipplied energyynder the

Stationary Energy sectof Milwaukee and any oth@ommunitieghat share the same grid. As such,

scope lemissions reported in the Energy Generation sector will not be included in the emissions total of

the local government in order to avoidutble counting

BWE Energiesittps://www.weenergies.com/home/projects/vapp.ldocessed 08/19/2020
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Milwaukee City 2018 GHG Emission€0e
(Using Alternative Analysis Methodology)
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Figure 10 Milwaukee City 2018 GHG Emissions using an alternative analysis of Commercial vs Industrial electricity consumption

Transportation

On Road Passenger and Commercial Transportation

Total annual vehicle miles traveled (VMT) foitfCof Milwaukeewasprovided by the Southeastern
Wisconsin Regional Planning Commission (SEWRPSEWRPC providedaily Vehicle Miles

Travelled (VMT) for a) Trips that both begin and end within the Milwaukee Boundabp(ndary, b)
Trips that eithebegin or end withiMilwaukee (origin-destination}?, and c) Trips that neither end nor
begin withinMilwaukee (pass through trips). The daily VMT was then multiplied by 338 to get annual
VMT for each trip type. 338 is a commonly used multiplier to genhfdaily to annual as it represents a
roughly 25% reduction in daily VMT for weekend trips.

¥ When reporting transportation emissions, it is required that origin destination VMT be divided in half with one half counted
as Scope 1 or in boundary and the other half as SXopéof boundary. For this report, emissions are combined to provide
information on the demand center nature of Milwaukee, either as a destination for trips originating outside of the boundary o
as an origin for trips.
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To calculate emissions, the VMT needs to be allocated to different vehicle and fuel types. This was done
usingadditional data frofSEWRPC adjusting national infsuitomatch vehicle class counts more closely
within Milwaukee County?MT by vehicle type and fuel. This data was used to calculate the percent of
VMT for each vehicle type and fuel, which are shown in Table 5. These percentages were applied to the

total MilwaukeeVMT above.

Table 8 Milwaukee VMT by Fuel and Vehicle Type
Fuel % of VMT

Gasoline 90.7

Diesel 9.3

Vehicle type % of Gasoline VMT % of Diesel VMT

Passenger car 58.6 0.3
Light truck 314 1.3
Heavy truck 0 8.4
Motorcycle 0 0

Next it is neessary to apply average miles per gallon and emissions factors for CH4 and N2O to each vehicle type.

The factors used are shown in Table

Table 9 MPG and Emissions Factors by Vehicle Type

Vehicle type CH4 g/mile N20O g/mile
Gasoline Passengerar 24.21) 0.0186 0.0093
Gasoline Light truck 17.52| 0.0201 0.017
Gasoline Heavy truck 5.36| 0.086 0.066
Gasoline Motorcycle 24.21) 0.0186 0.009
Diesel Passenger car 24.21| 0.0005 0.001
Diesel Light truck 17.52| 0.001 0.0015
Diesel Heavy truck 6.22| 0.0051 0.0048

Additional Analysis for Transportation Sectét

The mostcommon data sources currently used for local GHG inventory transportaticareatgenbased models
and roaecount extrapolationd.argerregional planning agencies in the United Statesagentbased models for the
purpose of planning future transportation infrastrucheedsas is the case withe SoutheastnWisconsin Regional

Planning @mmission The Vehicle Miles Traveled (VMTutputs from these models have been adapted in many

15 These are standard defaulteyided by ICLEI USA for many GHG inventories, and are derived from the following sources:
Table 2.8 Motor Vehicle Mileage Fuel Consumption and Fuel Economy-2010,
https://www.eia.gov/totalenergy/data/annual/shoivinp ?t=ptb0208Freight Existing Trucks Fuel Efficiency Heavy Motor
Gasoline Reference AEO2015,
https://www.eia.gov/opendata/gb.php?cateqgory=1373322&sdid=AEO.2015.REF2015.EFI_NA FGHT RADS MGS NA_NA
MPG.A FreightExisting Trucks Fuel Efficiency Heavy Diesel Phase 2 AEQ2016,
https://www.eia.gov/opendata/gb.php?sdid=AEO.2016.PHASEII.LEFI_NA FGHT RADS_DSL_NA_NA_NMAR&@hie 4
23M: Average Fuel Efficiency of U.S. Light Duty VehicleBureauof Transportation Statistics (26).

16 Technical Review of Google Environmental Insights Explorer Data for Local Greenhouse Gas Invd@ibEESISA,

2019
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cass for use in local GH@wventories. The models have the ability to identify VMT from [modeled] tripshibgin

or end in a jurisdiction, making the data particularly useful for conneleimtuse patterns to VMT and emissions.

I n 2019 Go o gritaklidsightsEErplorerrTeaitie announced aew and comgmentary set of data for
communities looking to bettainderstand their major sources of emissi@mogleusesproprietary data to model
actual transportation activitylThere are aumber ofadvantagego EIE data for policy development. The firstht,

in common with agerdbased models, but unlike other transportation dataces, EIE captures the impact of trips
that begin or end within thjarisdiction, showing the contribution of local thnses to region&tansportation flows.

The ability to show flows between adjacent cittagsfurther boost the value of EIE data for policy developnaeat
scale larger than just the City of Milwaukd8de seconddvantagevhile not directly relatd to the inventorypresents

the ability to showtransit, bicycle, and walking tripgnd can be used as baseline data for climate action planning.
While the current GHGrealysis does not include EIE data, it is an important source to better understand atosport

activity within the city of Milwaukee.

Transportation data in EIE is from a source of continuous observation, Waickinique benefits beyond those
provided by other sources of data. Mantlger potential applications can occur with data providsti@ter intervals
that would be highly valuable to city planners. Through direct observatiommgaet of acute events, anomalous
years of transportation activity, and policguld be inferred, none of which is currently possibihile some of
these adantages are being developed by the EIE team, there are datanfediateconsideration by the Task Force.

An example is shown in Figudel.

% of total transportation emissions

®35% Inbound @ 35% OQutbound 30% In-boundary

% of total vehicle kilometers traveled

®35% Inbound @ 35% Outbound 30% In-boundary
% of total combined kilometers by mode Total combined # of trips @
583,000,000
Total combined vehicle kilometers traveled
on-morries 7,790,000,000
76,200,000 totzl trips ’ ’ ’
59.000.000 km total distance
0.76% of all trips
= =] % &

® Inbound ® ® Outbound
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Figure 11 Example of Google EIE data for the City of Milwaukee
Wastewater

Wastewater treatment can create a uaiget of process, stationary, and fugitive greenhouse gas emissions. Nitrous
Oxide (N:O) is an intermediary product of both conventional treatment and specialized biologically mediated
processes to remove excess nitrogen in wastewater. A fraction dfrtlgen discharged into natural waters may
undergo similar processes and also produce.N2€atment facilities often produce methane {Okhenutilizing
anaerobidigestion During collection and treatment, wastewater may be unintentionally or dellpenateaged

under anaerobic conditions, potentially releasing some uncaptured or uncombusted CH4 into the environment.
Facilities often flare captured gasses or combust them for energy generation.

Jones Island Water Reclamation Facjlitye sole treatmeifacility for Milwaukee wastewaterproduces bothl;0
process emissiorendemissions from Nrogenloaddischargdo waterbodiesJones Island also consunwssite
energy however, this energy is not included in the waste sastidrwas assumed thatghvould be captured in the

WE Energies consumption repofhe facility does not utilizanaerobior aerobic digestion.

Potable Water

Energy use fothewater utility wasunavailable, and considered included elsewhere, specifically in the WE
Energies cosumption report.

Solid Waste

Data onresidentialsolid waste generated and sent to landfill frbfilwaukee was provided by Public Worksi
Sanitation, while landfill gas combustion, composition and destruction efficiency was providetlVaste
Management.

Nortresidential waste was not available, so thientory utilized job numbers from the Wisconsin Department of
Workforce developmehtto make assumptions about the amount of waste generated in workplaces. EPA estimates
that each person produced 4.51 mabsi of trash per day, with about 64% going to a landfill, while the other 36% is
eitherrecycledor compostedresulting in approximately 2.89 Ibs per person per day. This value was multiplied by
the number of jobs iMilwaukee County, 488,376 an@nnudized by multiplying by 365, resulting in 257,261 tons

of nonresidential waste. Due to the high number of assumptionited city-wide dataand use of national averages
applied to County level jobs datah at dono6t di f f er e ntusiressavasteeheveaaanaremat u s
considered high quality, but serve to inform the general scope of the solid waste sector

17 https://jobcenterofwisconsin.com/wisconomy/wits info/downloads/@®émkee profile.pdf
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To calculate emissions from landfilled waste, data is heeded on the percentage of different material types, such a
paper, food wae, leaves and branches. This is referred to as a waste characterizatiapecific waste
characterization study of Milwaukee was not availathlesthe 2009WVisconsinStateWide Waste Characterization

Study prepared for the WI Dept. of Natural Researd=inal Report June 30th 2010 was utilt?ed’he inventory

utilized Multi-family waste composition (FigureB as it was most representative of the Milwaukee dieawaste

composition is shown in Tab&

Table 10 Comparison of Waste Characterizatimm and ClearPath Categories and the percent of waste

WI Study Classification ClearPath Classification Material % of Waste
Newspaper Newspaper 1.4
High-grade Office Paper, Mixed Paper, Recyclable, | Office Paper 7.2
Compostable Paper, Other Paper
UncoatedOCC, Coated OCCBoxboard Corrugated Cardboard 46
Magazines/Catalogs Magazines/3 Class Mail 1.6
Food Scraps, Diapers, Animal Waste/Kitty Litter, Of Food Scraps 15.8
Organic (Did not include Bottom Fines/Dirt)
Split Yard Materials <6" evenly amor@grass & Leaves Grass 1.7
Leaves 1.7
Branches Branches 0.6
Lumber Lumber 12

Fugitive Emissions

Fugitive emissions from natural gas distribution were calculated from the ClearPath calculator, following a default

0.3% leakage rat® The total natural gausage from the residential and commercial sectors was used as the input.

Inventory Calculations

The20Bi nvent ory was calculated following the US5Commu
IPCC Climate Assessment was used for globahvirag potential (GWP) values to convert methane and nitrous
oxidetoCQequi val ent units. ClearPathds inventory calcul
VMT) and emissioafactor to calculate the final CO2e emissions.

18 hitps://dnr.wi.gov/topic/Recycling/documents/WI_WCS_Final_Report -30r2010.pdf
19 EDF User Guide for Natural Gas Leakage Rate Modeling hoips://www.edf.org/sites/default/files/USaturatGas
LeakageModelUserGuide.pdf
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