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CPRG Implementation Grant
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Figure 1: LIDAC Communities in Birmingham, AL Source: US Census 2020
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Moving Birmingham Towards Climate Action: Technical Appendix

Figure 2: GHG Reduction Calculations for City of Birmingham Vehicle Fleet Source: EPA Local GHG Inventory
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tory Emissions Summary

Please use the drop-down menu in the Scope 2 Emissions Selection box to determine which scope 2 emissions methodology is used in the summary tables Scope 2 Emissions -
|:: > cation Base
Selection:
Total City of Birmingham Emissions (MT CO2e) 0.01 | Per capita Emissions for City of Birmingham (MT CO2e/person)
Total MT
€0, CH, N0 HFCs PFCs SFy 0. Percentof Total
Scope 105.3 063 189 102764 100% Total Gross Emissions
Scope 2 - Location Based - - 0% 120000
Scope 2 - Market Based
(for informational purposes only)
Scope 3 - 0%
Total Gross Emissions 1,025.13 0.63 1.89 1,027.64 100% 1,000.00
Total Net Emissions 1,025.13 0.63 189 1,027.64 100%
Emissions by Source (MT CO,e)
Source 0, CH, N,0 HCs  PFCs 5, Total _ Percent of Total 80000
Stationary Combustion - - - - 0%
Mobile Combustion 1,025.13 0.63 1.89 1,027.64 100% a,
Solid Waste - - 0% 8 0w
Wastewater Treatment 0% E
Electricity - Location Based 0%
Electricity - Market Based
(for informational purposes only) 400.00
Employee Commute 0%
Water 0%
Ag & Land Management 0% 20000
Urban Forestry 0%
Waste Generation - - - - 0%
Total (Gross Emissions) 1,025.13 0.63 189 1,027.64 100%
Total (Net Emissions) 1,025.13 0.63 189 1,027.64 100% : : : : . .
CH4 N20 HFCs PFCs SF6
Emissions by Source (MT CO2e)
B Stationary Combustion W Mobile Combustion .
Gross Emissions by Department
1 Solid Waste W Wastewater Treatment
B Electricity - Location Based B Employee Commute
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Urban Forestry 1 Waste Generation B fleet (100%)
Other
Gross Emissions by Depi
Total (M7 Percent of
Department C0ge) Total
Fleet 1,027.64  100%
Total 1,027.64 100%
Total Emissions by Source Total Gross Emissions by Department
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Combustion Combustion Treatment  Location ~ Commute Management  Forestry ~ Generation
Based
Total Emissions by Department and Source (MT CO,¢)
Location Agriculture &
Based Solid Waste  Employee Land Urban
Department Stationary _Electricity Mobile Waste water  Commute Water Forestry Other TOTALGROSS | TOTAL NET!
Fleet - - 1,027.64 1,027.64 | 1,027.64
Total 1,027.64 1,027.64 | 1,027.64



Alabama: Highest Per-Capita Gasoline Consumption in the US

The figures are calculated from 2021 motor gasoline for transportation figures drawn from the
U.S. State Energy Data System (SEDS), available here: https://www.eia.gov/state/seds/ (One
barrel = 42 U.S. gallons)

If Alabamians used 226.6 fewer gallons per person in 2021 (bringing their gasoline use in line
with the national average), that would add up to 1,144,260,645 gallons less consumption.
According to the US EPA greenhouse gas calculator, that would save 10.2 million gallons of
carbon emissions, equivalent to the pollution of 2.7 coal-fired power plants in one year. https://
www.epa.gov/energy/greenhouse-gas-equivalencies-calculator

Population Barrels per

State Gallons per Capita (thousands) Thousand barrels Capita

AL 617.6 5,050 74,260 14.7
MS 566.4 2,950 39,782 13.5
WY 540.9 579 7,457 12.9
SD 532.3 896 11,356 12.7
SC 515.5 5,193 63,732 12.3
ND 504.5 778 9,345 12.0
MO 490.8 6,170 72,098 11.7
AR 482.1 3,028 34,755 11.5
MT 480.1 1,106 12,642 11.4
DE 469.5 1,005 11,235 11.2
NH 468.2 1,388 15,472 11.1
TN 465.6 6,968 77,252 11.1
KY 462.3 4,507 49,608 11.0
NM 461.3 2,117 23,254 11.0
IA 459.5 3,198 34,985 10.9
TX 459.2 29,559 323,151 10.9
ME 458.5 1,377 15,032 10.9
LA 457.2 4,627 50,367 10.9
OK 455.1 3,991 43,243 10.8
VA 440.6 8,657 90,826 10.5
NE 433.9 1,964 20,292 10.3
NC 433.9 10,566 109,146 10.3
wv 432.1 1,786 18,374 10.3
IN 431.1 6,814 69,945 10.3
GA 420.4 10,788 107,972 10.0
Mi 418.6 10,038 100,040 10.0
wi 417.3 5,880 58,416 9.9



Moving Birmingham Towards Climate Action: Technical Appendix
Figure 3: GHG Reduction Calculations for E-Bike Voucher Program Source: Rocky Mountain Institute (RMI)
E-bike environmental and economics impact assessment caluclator

Impacts of an e-bike incentive program for Birmingham, AL
Assumptions and Notes

1. BAU on this tab refers to "Business-as-Usual." BAU assumes that vehicles are used to continue driving short vehicle trips, rather than being replaced with another mode.
2. The number of trips taken by cars is assumed to grow each year in accordance with the projected population growth, which is 0.2% for Birmingham. The number of miles biked and the total bikes stays consistent with the amount
that the user notes on the the inputs tab.

Selected User Inputs

Variable Selected Input
Annual program budget for incentives S 1,000,000.00
Timeline (Years) 1
Income-qualified commuting e-bike incentive S 1,200.00
Income-qualified cargo e-bike incentive S 1,700.00
Market-rate commuting e-bike incentive S 400.00
Market-rate cargo e-bike incentive S -
Percent of incentives for income-qualified participants 50%
Percent of incentives for commuting e-bikes 54%
Average miles per week by income-qualified participants 32
Average miles per week by market-rate participants 22

Greenhouse Gas Emissions

Weekly MT CO2e Emissions from Trips Less Than 5 Miles

2,000

1,800

1,600 Year 10 compared to the baseline scenario, where motor vehicles

1,400 continue to be used for short trips. This calculation only looks at

1200 emissions from fuel and electricity usage.

1,000
In the first year, this is the same as avoiding 20 barrels of oil per

week, or 9 metric tons of CO2e per week. Over ten years, assuming
users continue to bike the same number of miles per week, this
. would avoid 9,410 barrels of oil total.
1 2 3 4 5 6 7 8 9 10

Year

C02e emissions from these short car trips would be 0% lower in

Metric Tons CO2e
2 o
8 8 8

N
8
8

BAU m With e-bikes

The National Renewable Energy Laboratory (NREL) has found that e-bikes have less than 1% of the operational emissions of an ICE vehicle.

Air Quality Impacts

Percent Reduction |Pounds Reduced from BAU Case in
Pollutant Impact Source
from BAU Case Year 10
PM2.5 exposure is linked to a variety of problems, including premature
death in people with heart or lung disease, nonfatal heart attacks,
PM2.S irregular heartbeat, aggravated asthma, decreased lung function, and 0% 218 US Environmental Protection
i increased respiratory symptoms. PM2.5 can occur from combustion, ° Agency
but also due to wear from cars' tires and brakepads.
Exposure to NOx can irritate airways in the human respiratory system.
NOX Longer exposure to elevated concentrations of may contribute to the 0% 2729 US Environmental Protection
development of asthma. NOx occurs from fuel combustion. ’ Agency
Breathing air with high CO concentrations reduces the amount of
loxygen that can beltransponed in the blc?od stream to cr|t|FaI F)ltgans ) US Environmental Protection
co like the heart or brain. This can be of particular concern for individuals 0% 75,647
. ) ) Agency
with some types of heart disease. CO occurs from fuel combustion.

VMT Reductions

Breakdown of Under 5 Mile Trips by Vehicle Type

100%

=
0% I | . I I I I The selected trip data results in a total of 0.5% total VMT reduction

80% for cars trips under five miles in Year 10. The selected data will
reduce all VMT from the selected urban area by 0.05% in Year 10.

70%
60%

50%

Percent

o As represented in the chart, replacing short car trips with e-bikes
0% will predominantly replace current trips taken by ICE vehicles. In a
20% BAU case, 71% of trips would be done with ICE vehicles in ten
10% years, rather than 71% in a scenario where e-bike adoption meets
0% the selected goal.
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Figure 4: GHG Reduction Calculations for E-Bike Voucher Program continued Source: Rocky Mountain Insti-
tute (RMI) E-bike environmental and economics impact assessment caluclator

Economic Impacts

Individual Average Savings Per Year

400.00
’ Each participant who uses an e-bike through this incentive

$300.00 program could save at least $1,478 across ten years of use,

$200.00 including battery replacements in their fourth and eighth year of e-
bike ownership.
$100.00
Each individual that purchases an e-bike and shifts their short trips
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9
g s according to the goal selected could save at least $147.77 on
$(100.00) average per year. These savings would come from a reduction in
S20000] vehicle fuel costs and vehicle maintenance costs. With more safe,
connected infrastruture, individuals could realize greater savings
$(300.00) by selling a second or third vehicle.
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Detailed Information about Incentive Program Impacts

Category Description Value Units Why This Matters for Cities
The number of miles saved per year by users using their e- The average American drives 14,263 miles a year.
Total VMT Reduction in Miles bikes instead of their vehicles. This is the number from the 1,321,614 Miles/Year |This VMT reduction is the same as taking 93 vehicles
end of the ten-year period. off the road.
In your state, the average resident drives a total of
Th nt r ion in th r rticipant's annual 17,817 mil r year. Helping residents feel saf
Individual VMT Reduction e percent reduction in the average participant's annual 8% % ,8 iles per yea . el PI g ?S|de ts feel safe
VMT at the end of ten years. and connected on their bikes will promote even

greater shifts to e-bikes.

The metric tons of CO2e reduced by using e-bikes. This is the
MT CO2e Reduced summed value of savings over ten years, assuming people 4,080 MT
bike the same amount of miles per week.

This is equivalent to the GHG emissions avoided by
running 12 wind turbines for a year.

The metric tons of CO2e reduced per e-bike. This is an This is equivalent to the GHG emissions avoided by

Total MT CO2e Reduced Per E-Bik 4.1 MT/e-bik
ot € Reduced Fer b-Blke average number from across ten years. ebike switching 157 incandescent lamps to LEDs.
The pounds of CO2e reduced per dollar spent on rebates. Supporting e-bike users to bike more than driving
Pound CO2e Saved Per Dollar Spent This takes the total CO2e savings across ten years and 8.99 lbs CO2e/$ | will further boost the pounds of CO2e avoided per
divided it by the incentive program budget. dollar spent.
Total community savings across ten years by using e-bikes
Total Community Savings instead of vehicles. Savings come from reduced fuel and S 1,459,938.00 S This is money e-bikers would be able to spend on

maintenance costs for vehicles. This assumes that users bike other services and goods, such as housing or food.
the same number of miles per week.

The amount of money saved per person across ten years E-bike users will spend less on transportation, which

who uses an e-bike through the program rather than a S 1,478.00|  $/person is particularly impactful for low-income individuals

vehicle. This only comes from fuel and maintenance cost T where transportation costs can eat into a third of
differences. their income.

Total Savings per Person

Total gallons of gas avoided by the incentive program biking

R 450,282 Gallons This is the same reduction as 9,456 barrels of oil.
amounts for the ten-year period.

Total Avoided Gallons of Gas

Total MWh of electricity avoided by using the e-bike
Total Avoided MWh programs through the incentive program for the ten-year 246 MWh
period.

This is the same electricity usage as 34 average
American homes use in one year.
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Moving Birmingham Towards Climate Action: Technical Appendix
Figure 5: Residential housing density for Birmingham, AL



