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Analysis and assumptions used to 

generate the figures shown on 

page 10 of the Climate Business 

Plan.



Categories of GHG Emission Reductions
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2006 GHG Emissions (Metric Tons CO2e) 1,764,562 100.0%

Change Between 2006 and 2017 -468,549 -26.6%

BAU Change Between 2017 and 2050 -41,372 -2.3%

Energy Efficiency -239,177 -13.6%

Hybrid Heating -234,812 -13.3%

CHP and Renewable Power -88,240 -5.0%

Distribution System -74,275 -4.2%

Certified Gas -31,483 -1.8%

RNG -372,400 -21.1%

Power to Gas -74,480 -4.2%

Hydrogen -74,480 -4.2%

Emerging Technology and Offsets -65,295 -3.7%

2050 GHG Emissions 0 0.0%

Gas Demand Reductions

Low Carbon Gas Supply

Offset Carbon Emissions

BAU Gas Demand Reduction

Remaining Balance of Emissions

Discussed 

in more 

detail on 

next three 

slides



Gas Demand Reduction Measures

Behavioral Energy Efficiency

▪ 71% of residential households by 2050

▪ 0.85% demand reduction per customer

High Efficiency Space Heating Appliances              
(Gas Heat Pumps & High Efficiency Furnaces)

▪ 38% of residential and commercial WGL customers 
install Gas Heat Pumps by 2050 through program

▪ Units have COPs of 1.4, for assumed 36% savings 
(vs. 90% efficiency baseline) 

▪ Other participating customers install high-efficiency 
gas furnaces
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Other Energy Efficiency Measures

▪ 65% of buildings participate by 2050

▪ 2% demand reduction per customer

Hybrid (Natural Gas & Electric) Heating Systems

▪ 40% of residential and 20% of commercial WGL 
customers use hybrid gas-electric heating systems by 
2050

▪ On an annual basis, roughly 80% of heating load is 
electrified (~60% of total customer gas demand)

▪ Natural gas meters are maintained

▪ Winter peak electric demand impacts are minimized



Low Carbon Gas Supply Measures
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Renewable Natural Gas (RNG)

▪ 7 Bcf / year by 2050 or 41% of 2050 supply

▪ District potential allocated from South Atlantic Region RNG potential, 
and reflects 2% of that average regional supply (high- & low-cost 
sources)

Hydrogen & Power-to-Gas

▪ Hydrogen: 1.4 Bcf / year by 2050 or 8% of 2050 supply

▪ P2G: 1.4 Bcf / year by 2050 or 8% of 2050 supply

Certified Gas

▪ 95% of conventional gas to be ‘certified’ by 2050 (40% of supply)

▪ Production: Fugitives equal to 0.2% of methane through-put reduced

▪ Transport: Fugitives equal to 0.05% of methane through-put reduced

Distribution System Fugitive Emission Reductions

▪ Covers all delivered methane (everything but hydrogen)

▪ 80% reduction in fugitive emissions by 2050 vs. 2017 baseline of 
0.0039 Tons / MMBtu (from DC Emissions Inventory)



Measures that Offset Carbon Emissions
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CHP & Renewable Power

▪ 912 MW technical potential in ICF assessment

o A single campus of government buildings with a steam loop 
represents 385 MW of potential

▪ 120 MW achievable is assumed (5 or 15% of technical for different 
sized units) 

▪ Annual installations ramp up to 6 MW/year by 2026, start slowing 
in 2035 down to 2.5 MW/year by 2041 (maintained through 2050)

▪ 10 MW of WGL solar also included

▪ Assumed emission factors of displaced PJM electricity (shifting 
linearly between these milestones)

o 1,441 lbs/MWh in 2020 (2016 non-baseload)

o 898 lbs/MWh by 2035 (avg. gas generators)

o 818 lbs/MWh by 2050 (efficient combined cycle gas unit)

▪ Profile of total emission reductions a result of changes in 
emissions intensity of displaced electricity (drops net emission 
reductions, particularly around 2035) and in CHP adoption levels

▪ Assume would still need to buy RECs for this generation
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Analysis and assumptions used to 

generate the cost and GHG 

emissions of each scenario

on pages 41 and 42 of the Climate 

Business Plan and in Section 4, 

pages 9 -18, of the ICF Technical 

Study Summary Report 



Additional Details on Cost Assumptions
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Divide by 343,356 

households

Divide by 

31 years

Figure 50 shows 

changes in:

• Fuel Price

• Charging 

Infrastructure

• Maintenance Costs

• Vehicle Prices

Table 15 shows changes in:

• Natural Gas Purchases

• Electricity Purchases

• RNG Cost Premium

• Res/Com Heat Pump 

Retrofit Costs

• Res/Com energy 

efficiency program costs

• CHP installation costs

Figure 54 shows 

changes in Capital 

Costs and Other 

Costs (Fuel, FOM, 

VOM)



Additional Details on GHG Emission Reductions
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Table 7 provides a more 

granular breakdown in 

the changes in emissions



Emission Reduction Costs
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▪ Based on the annual costs and emission 
reductions from each of the previously 
discussed measures

▪ The cost of emission reductions is calculated 
based on the change in costs and emissions 
from the Business As Usual Case, on an 
annual basis from 2020 to 2050, using a 5% 
discount rate back to 2018 (for both costs 
and emissions)

▪ This approach avoids prioritizing long-term 
emission reductions over short-term 
emission reductions

▪ Using ‘undiscounted’ costs and emissions 
would result in a similar emission reduction 
cost ($84 / $283 / $165)



Peak Demand Impacts
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▪ The Change in summer and winter peak demand 
is calculated in IPM, based on the 8760 profiles 
of incremental electrification demand from the 
transportation and buildings sectors.  

▪ The summer and winter Baseline 2050 peak 
demand is estimated assuming that the District’s 
distribution peak would be equivalent to 34% of 
Pepco’s overall peak, in line with the District’s 
current share of Pepco’s annual electricity 
consumption.

▪ Incremental electric demand in the Policy-Driven 
Electrification Case results in a 1.1 GW (50%) 
increase in gross peak, shifting the District’s 
distribution system shifting from summer to winter 
peaking. 

▪ Because the District is part of a broader electricity 
marketplace for power generation, the impact of 
the District’s electrification in these cases is not 
sufficient to shift Pepco’s service territory from a 
summer peaking to a winter-peaking system 
(assuming other regions do not pursue similar 
policies). 
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Approach taken to define the cases (scenarios)



Scenario Definition and Selection
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Determined representative cases to assess comparative emissions reductions and costs in support 

of the District’s climate goals.  These included benchmark, partial decarbonization, and full 

decarbonization through fuel neutral and broadly discussed electrification cases. 

Scenario 1

Business As Usual

Scenario 2

Partial 

Decarbonization

Scenario 3 

Policy Driven 

Electrification 

Scenario 4 

Fuel Neutral 

Decarbonization 

▪ Benchmark case –

assumes continuation 

of existing policies, 

energy/use trajectories

▪ Layers practical, 

accessible, and lower 

cost tactics onto 

Business As Usual

▪ Achieves DC climate 

goals in 2032 and 2050.  

▪ Considered implications 

of broad electrification 

replacing thermal gas 

uses, including 

MEDSIS factors.  

▪ Achieves DC climate 

goals in 2032 and 2050.

▪ Takes portfolio 

approach that seeks to 

leverage the natural 

gas delivery 

infrastructure and 

considered MEDSIS 

factors.

▪ WGL system GHG 

reductions = DC 

2032/2050 reductions



Drivers by Sector (ICF Technical Study)

Case Approach Building (p. 65) Transport (p .76) Power (p. 92)

Case 1

Business as Usual
• Establishing current trends and 100% 

RPS

• Continued increases in natural gas residential 

and commercial customers

• Increasing natural gas energy efficiency that 

offsets customer growth

• Improvements to Federal CAFÉ standards 

based on current legislation. 

• Limited LDV electrification and low-carbon fuel 

adoption.

• As coal retires PJM emissions start to decrease, 

but demand growth and nuclear retirements in 

the mid-term results in higher emissions over 

time in PJM. Assumes REC purchases.

Case 2 

Partial 

Decarbonization
• Low-cost decarbonization measures

• Continued increases in natural gas residential 

and commercial customers

• Increased natural gas energy efficiency 

investments, including gas heat pumps

• Decarbonization of gas supply with relatively 

low-cost RNG volumes

• 50% of LDV purchases in 2050 are electric or 

hybrid vehicles

• 25% of MDV and HDV purchases in 2050 are 

EVs

• Modest levels of vehicle electrification in the 

District of Columbia lead to slight increases in 

PJM emissions (<0.1%) relative to the Business 

as Usual Case. Assumes REC purchases.

Case 3

Policy Driven 

Electrification

• Electrification as the primary means 

for decarbonization

• Electrification of all end-uses and sub-segments 

of buildings

• Assumed improvements in electric heat pump 

costs and performance

• Declining natural gas customer base

• Same transportation sector assumptions used 

for Cases 3 and 4.

• Aggressive improvements in Federal CAFÉ 

standards and local/regional support for EV 

purchases.

• Aggressive Light-Duty Vehicle electrification, 

reaching 80% of new vehicles by 2050.

• Increased electrification of the Medium-Duty 

Vehicle and Heavy-Duty Vehicle segments, 

including Municipal fleet electrification. 

• Limited use of low-carbon fuels in the Heavy-

Duty Vehicle sector

• Higher electrification levels across the District 

leads to slight decreases in PJM emissions 

(<0.2%) relative to the Business as Usual Case.  

Very minor effect on price, assumes RECs are 

available and purchased.   

Case 4

Fuel Neutral 

Decarbonization • Multi-fuel strategy approach to 

decarbonization

• Large focus on natural gas energy efficiency 

investments and new gas technology 

developments like gas heat pumps

• Multiple fuel decarbonization approaches, 

including RNG and Hydrogen

• Targeted electrification of space heating with 

gas-electric hybrid systems

• Stable, to growing natural gas customer base 

• Sharply reduced natural gas usage per 

customer

• Lower electrification levels in the District lead to 

slight decreases in PJM emissions, but at an 

even lower level compared to the Policy-Driven 

Electrification Case.  Assumes REC purchases.

Key Assumptions for Selected Scenarios
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An iterative process that was refined to maintain consistency across sectors 

and incorporate emerging information (e.g., results from the Renewable 

Natural Gas Study).



Fuel Neutral Case – Focus Areas and Key Assumptions
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▪ Explored the costs and implications of utilizing a portfolio approach that leveraged the 
natural gas system to achieve the District’s climate goals 

Sourcing End Use Distribution/Transmission

▪ Carbon neutral fuel sources 

escalate to 58% of supply by 

2050

▪ Certified gas is sourced for 

all remaining fossil gas

▪ Overall, usage declines by 

36%, CPB p.4, drivers 

include:

▪ Gas Heat pumps 

▪ Dual use systems

▪ CHP

▪ Behavioral programs

▪ Contributes emissions 

reduction  of 4%

▪ Cumulative reduction of 

973,968 tons of CO2e by 

2050 by replacing/ 

remediating 458 miles of 

main and 59,741 service 

lines. (CBP p. 15)
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Provide the analysis used to generate the $1

[m]billion figure on page 23 of the ICF Technical 

Study Summary Report (“…ICF has estimated 

the under-recovery of utility cost of service for 

the Policy-Driven Electrification Case to be 

about $1 billion higher than in the Fuel Neutral 

Case, for the period from 2020 through 2050.”)



Under-recovery of Utility Cost of Service
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Table 9. Comparison of Additional Cumulative 2020 to 2050 Cost Elements Beyond Those 

Evaluated in Scenarios ($2018 millions) – ICF Technical Study Report

Impact

Policy Driven 

Electrification 

Case

Fuel Neutral 

Decarbonization 

Case

Additional Costs in  

Policy Driven 

Electrification 

Case

Cumulative Incremental Costs in Study Results  (Million$) 6,532 3,843 +2,690

High Level Estimation of Transmission and Distribution 

Costs to Accommodate Peak Demand Growth – Using 

SEU Approach 

$2,800 +/- 0 +$2,800 +/-

Unrecovered Cost of Service 2020-2050 (at Current Rates) $4,600 +/- $3,600 +/- +$1,100 +/-

Stranded Rate Base in 2050
1,500 to $2,100     

or more
0

+$1,500 to $2,100 

or more

Final Customer Transition Costs $800 +/- 0 + $800 +/-

System Decommissioning Costs + Unknown 0 + Unknown

Reliability and Resiliency Costs + Unknown 0 + Unknown

BAU Costs of 100% RPS – Not Included in incremental 

Power Generation Production Costs
+ Unknown + Unknown Negligible

The under-recovery of the 

utility cost of service as 

well as the costs 

associated with stranded 

rate base in 2050  have 

not been included in the 

costs of the carbon 

reduction scenarios since 

they reflect recovery of 

costs that would be 

incurred regardless of the 

CBP, hence would not be 

considered incremental 

costs.



Under-Recovery of Utility Cost of Service 
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Climate Business Plan - Uncovered Costs of Utility Services

Uncovered Costs Cost of Utility Services Covered Cost of Utility Services
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Policy Driven Electrification Case - Uncovered Costs of Utility 
Services

Uncovered Costs Cost of Utility Services Covered Cost of Utility Services

$3.56 Billion

$4.63 Billion

• Utility cost of service calculation used to estimate under-recovery of costs exclude:

• Gas supply costs (commodity and pipeline/storage costs), including RNG

• CBP implementation costs and investments.

• Rate base includes Integrity Management Investments, which are assumed to be the same in both cases.
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WGL Delivered Gas Volumes (Million Dekatherms)
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