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Agenda

● MD BEPS background

● What’s a “covered” building

● What building owners need 

to know

● Performance standards 

● Alternative compliance
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Climate Plan Objectives

● Reduce statewide greenhouse gas emissions 

(compared to 2006 levels)

Achieve 60% reduction by 2031 

Achieve net-zero emissions by 2045

● Implement BEPS to help meet these reductions

● Create net benefits and green jobs

● Read the plan today @ mde.maryland.gov 4
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BEPS is Emerging Nationwide
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Overview of BEPS Regulation

● Most buildings 35,000 square feet or larger are “covered”

● Covered buildings must annually report energy consumption 

beginning next year 

● First reports are due June 1, 2025 

● Start meeting phased emissions standards in 2030

● Building owners can choose to pay an alternative compliance fee 

for a building's excess emissions over the standards
4
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MDE releases 2024 draft BEPS regulation  Summer 2024

Budget bill requires MDE to withdraw 2023 
proposed Energy Use Intensity (EUI) 
standards

Spring 2024

Fall 2024 MDE proposes regulation in Maryland Register on 
Sept. 6, starting 30 day public comment period

 
Spring 2025

Summer 2022 Climate Solutions Now Act (CSNA) requires 
MDE to implement BEPS

Covered buildings report 2024 energy use data 
to MDE by June 1, 2025

 

Regulation Timeline

Winter 2024 MDE holds public hearing and comment period 
on 2023 proposed BEPS regulation
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Covered Buildings: Property Types
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Preliminary analysis



Covered Buildings: Locations
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Preliminary analysis



Exemptions
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Buildings

Energy Use



What Does a Building Owner Need 
to Do?
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1. Determine if a building is covered by calculating its square 
footage and/or evaluating exemption status 

2. Start benchmarking 

3. Assess whether the building is already achieving the 
proposed standards

4. If not meeting the standards, plan to make improvements 
and determine when it’s preferable to pay for the building’s 
excess emissions



How to Get Started
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Benchmarking

Annually, 
starting in 2025
Use ENERGY STAR 
Portfolio Manager to 
track annual energy 
use and greenhouse 
gas emissions



How to Get Started
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Benchmarking

Annually, 
starting in 2025
Use ENERGY STAR 
Portfolio Manager to 
track annual energy 
use and greenhouse 
gas emissions

Assessment

Annually, 
starting in 2025
Determine if 
changes are needed 
to achieve the 
standards



How to Get Started
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Benchmarking

Annually, 
starting in 2025
Use ENERGY STAR 
Portfolio Manager to 
track annual energy 
use and greenhouse 
gas emissions

Achieve Standards

Annually, 
starting in 2030
Achieve standards 

OR
Achieve partial 
compliance and make 
alternative compliance 
payment

Alternative Compliance 
Payment 

Assessment

Annually, 
starting in 2025
Determine if 
changes are needed 
to achieve the 
standards



Performance Standards

● Phased reduction of on-site “direct” 
emissions by type of building

1. Interim Standard 1 (2030 - 2034)
2. Interim Standard 2 (2035 - 2039)
3. Final Standard Net-Zero (2040 +) 

● MDE intends to adopt an energy efficiency 
standard, called site energy use intensity 
(EUI) in 2027 – and recommends not 
installing inefficient electric equipment

15Building owners have a long runway! 



Peak electricity demand from 
covered buildings:

● Increases 24% when 
emissions targets are not 
combined with efficiency 
targets, but it

● Decreases 6% when 
emissions and efficiency 
targets are combined, as 
required by the CSNA and 
recommended by the US 
EPA

+24%

-6%

Peak Electricity Demand Analysis

Source: Lawrence Berkeley National Laboratory 
(Available:https://mde.maryland.gov/programs/air/ClimateChange/SiteAssets/Maryland%20Peak%20Load%20Results_12.12.2023%20%281%29%20%282
%29%20%281%29.pdf) 

Summer
Peak

Winter
Peak

Winter
Peak

https://mde.maryland.gov/programs/air/ClimateChange/SiteAssets/Maryland%20Peak%20Load%20Results_12.12.2023%20%281%29%20%282%29%20%281%29.pdf
https://mde.maryland.gov/programs/air/ClimateChange/SiteAssets/Maryland%20Peak%20Load%20Results_12.12.2023%20%281%29%20%282%29%20%281%29.pdf


Alternative Compliance 
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All figures are in 2020 dollars and will be adjusted for inflation to that year

Alternative compliance is available for the proposed net direct emissions 
standard in the form of payments set at the US Environmental Protection 
Agency’s (EPA) social cost of greenhouse gas. These rates are the lowest 
permitted by law.

Year 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2040+

Annual 
Payment 
per 
metric 
ton of 
CO2E

$230 $234 $238 $242 $246 $250 $254 $258 $262 $266 $270 $4+



Compliance Spectrum
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Building owner is not currently 
meeting the standard and 
makes no improvements to 
their property. They opt to meet 
compliance by making an 
Alternative Compliance 
Payment for the difference 
between the standard and their 
total emissions. 

Building owner is 
already meeting or 
making 
improvements to 
meet the standard.

Building owner is already nearly 
in compliance and/or opts to 
make improvements to their 
property until they deem it is 
more cost-effective to make an 
Alternative Compliance Payment 
on remaining emissions over the 
proposed standard.

IdealUndesirable 



Example: Alternative Compliance 
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TIME

EMISSIONS 
DURING PERIOD:

BASELINE

EMISSIONS 
DURING PERIOD: 

INTERIM 
STANDARD 1

EMISSIONS 
DURING PERIOD: 

INTERIM 
STANDARD 2 

EMISSIONS 
DURING PERIOD: 
FINAL STANDARD 

1.14 kg CO2e / ft²

0.57 kg CO2e / ft²
0.50

1.00

1.50

2.00

2.50

Proposed Standard

0.00 kg CO2e / ft²

Alternative 
Compliance 
Payment

Retro-
Commission
& Improve 
Envelope

20
40

Full Systems 
Replacement 
@ End of Life

20
30

20
35

$1
,0

0
0

2035 Alternative Compliance Payment Calculation
Emissions over standard: 0.67 - 0.57 kg CO2e/ft2 = 0.1 kg 
CO2e/ft2

0.1kg CO2e/ft2*40,000 ft2 / 1000 kg/ton = 4 CO2e
4 tons CO2e * $250/ton CO2e in 2035 = $1,000/year
$1000/12 = ~ $83/mth

$1
,0

16

$1
,0

32



Economic Impacts
• On average, over the 2025-2050 time horizon, covered buildings 

spend $0.65 per square foot

• Under a future regulation that includes emissions and site EUI 
standards, over the 2025-2050 time horizon, on average covered 
buildings save $4.47 per square foot 

• Significant funding from the federal Bipartisan Infrastructure Law 
and Inflation Reduction Act are expected to reduce costs of 
compliance with BEPS and speed their return on investments

• The Building Energy Transition Implementation Task Force 
recommended programs, policies, and incentives aimed at 
reducing GHG emissions from the buildings sector and 
development of a plan for funding the retrofit of covered 
buildings to comply with BEPS
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Resources and Financial Support
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Utility incentives for training, 
building tuneups, equipment

Financing and technical 
assistance 

Clean Buildings Hub, 
grants, loans, rebates 

Federal Incentives, tax 
credits and deductions

Turn-key, low cost, standardized 
services to make buildings energy 

efficient

Grants and loans for 
energy efficiency

https://www.energy.gov/eere/buildings/tax-incentives-energy-efficiency-upgrades-commercial-buildings


Clean Buildings Hub
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Upcoming Outreach Sessions

Oct. 22 - Campus Compliance Working Group Session 1

Oct. 24 - Affordable Housing Provider Working Group Session 1

TBD - Exemption Process Informational Session 
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Signup today on the MDE BEPS Website



BEPS CONTACT INFORMATION

Building Decarbonization 
Team

beps.mde@maryland.gov

410-537-3183

BEPS Website BEPS Email List
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Zach Berzolla, Ph.D.
Building Decarbonization Section Head

Maryland Department of the Environment

beps.mde@maryland.gov

(410) 537-3183

MDE

mailto:beps.mde@maryland.gov




Maxwell Cooke

Energy & Environmental Attorney
mcooke@gfrlaw.com 

410-576-4141
gfrlaw.com



UNDERSTANDING THE ACRONYMS

BEPS

CSNA

EUI

GHG

MDE

Site Energy Use Intensity (EUI)

Building Energy Performance Standards

Site Energy Use Intensity 

Climate Solutions Now Act of 2022

Maryland Department of the Environment

Greenhouse Gas



STATE CLIMATE POLICY TRACKER

THIS POLICY MAP TRACKS THE 
PASSAGE AND IMPLEMENTATION 

OF 66 CLIMATE POLICIES 
ACROSS ALL 50 STATES. 

Source: Climate Xchange www.climate-xhange.org



MARYLAND’S MANDATE 
IS THE MOST AGGRESSIVE IN THE UNITED STATES

Source: Climate Xchange www.climate-xhange.org

Maryland

California

New York 

Massachusetts

Colorado

Virginia

Pennsylvania 

West Virginia

Paris Agreement 

60% reduction by 2031; Net zero emission by 2045

40% reduction by 2030; Carbon neutral by 2045

40% by 2030; 85% by 2050

50% by 2030; 75% by 2040; Net zero by 2050

50% by 2030; 75% by 2040; Net Zero by 2050

No 2030 target; Net Zero by 2045

26% by 2025; 80% by 2050

No Targets

45% by 2030 and net zero by 2050



CLIMATE SOLUTIONS NOW ACT OF 2022
60% REDUCTION BY 2031, NET ZERO BY 2045

Source: Matt Stewart at MDE

Figure 1. Maryland’s Historic GHG and sink (bars), and CSNA goals (lines) 



2022 INVENTORY AND REDUCTIONS NEEDED BY 2031
APPROXIMATE MILLION METRIC TONS



CLIMATE SOLUTIONS NOW ACT OF 2022
ELECTRIFY EVERYTHING

The bill sets out an overall plan that can be summarized simply:

Substitute electricity for 
fossil fuel consumption.

Replace fossil fuel 
electric generation with 

“clean” energy (solar, 
wind, nuclear, hydro).

Meet a very difficult 
transition milestone in 
seven years (by 2031).

Eliminate/Offset all fossil 
fuel and transition to 100% 

renewable electricity by 
2045



 BUILDINGS
 Retrofitting Covered Buildings

Buildings



LEGAL IMPLICATIONS
Penalties: 

• GHG and EUI
Leases: 

• How will landlords get this information from tenants?
Due Diligence: 

• Buyers & Sellers



BEPS COST IMPACTS

Current Regulations (2025-2040):
• Total spending on efficiency: $205M
• Total spending on electrification: $5.53B
• Total energy cost savings: $1.2B

Future Regulations with EUI Standards:
• Total spending on efficiency: $8.8B
• Total spending on electrification: $6.4B
• Total energy cost savings: $8.96B (2025-

2040)

MARYLAND REGISTER – 2024 STUDY FINDINGS

Long-term Savings (2025-2050):
• Projected energy cost savings without 

EUI: $4.6B
• Projected energy cost savings for EUI: 

$22.3B

Variability in Savings (without EUI):
• 25% of buildings: savings > $0.06/sq ft
• 25% of buildings: spending > $2.65/sq ft



DELAYED EUI REQUIREMENTS

• EUI Delay: Pending benchmarking and cost studies
• Impact: EUI targets may double the number of covered 

buildings
• EUI vs. Direct GHG Emissions:

• Direct GHG: Only on-site fossil fuels
• EUI: Includes off-site energy

• Penalties:
• Direct GHG: Compliance fee ($230 - $270/ton CO2e)
• EUI: Penalties up to $25,000/day

• Next Steps: MDE to publish standards in 2027 but 
expected to simply republish the draft standards

DESIGNED TO FORCE BUILDINGS TO USE LESS ENERGY



Examples of Draft EUI Standards
Property Type Final Site EUI & BTU / sq ft*

Office 55
Multifamily 30
Strip Mall 58
Retail Store 48
Senior Living 50
Hospital 144
Hotel 60
Warehouse 55
Conv. Ctr 40
Stadium (open) 21
Zoo 41

“Interim site EUI standards are calculated using a straight-line trajectory from a covered building’s 
baseline performance to the final performance standards in 2040 …”



WHAT WILL THIS DO TO 
NATURAL GAS PRICES?

• Gas prices     in:
• high electrification scenario (limited customers)
• decarbonized methane scenario (production cost 

increases)
• Electrification with fuel backup (limited customers and 

increased production cost)
• Delivery costs    : 

• Limiting customers while maintaining distribution 
systems

• Possible surcharges for climate revenue 
needs

• Transportation surcharge
• Cap and invest carbon tax
• Clean Heat Standards

RESIDENTIAL NATURAL GAS RATES (IN 
2021 EQUIVALENT DOLLARS PER 

MMBTU) FOR COMMISSION 
RECOMMENDATIONS

Chart from E3 presentation to Mitigation Working Group



WHAT WILL THIS DO TO 
ELECTRIC RATES?

• Price Surge: 
• Capacity: from $28.92 to $466.35/MW day (BGE)
• Estimated 24% increase in residential rates in 

2025
• Brandon Shores Coal Plant:

• Operate until 2028 at high RMR cost
• New transmission line: ~$800 million

• Electrification:
• 200 new/upgraded substations needed
• New HVAC and vehicle charging equipment

• Offshore Wind: Expensive and slow to develop

PRICES LIKELY TO INCREASE DRAMATICALLY



CAN THE GRID HANDLE THE LOAD?
Current: Maryland is a “summer peak” state (high summer day AC use)
Future: Transition to electric heating will shift to “winter peak” (high winter night demand)
Increased Load:

• Fossil fuel elimination
• Electric vehicles
• Low solar production in winter

PSC Study (Jan 16, 2024):
• Demand can be met with aggressive management
• Costs not included

PJM Warning: Risk of rolling blackouts in Baltimore (2025-2028) if Brandon Shores closes before transmission line built





Mechanical & FP Engineer

Board Chair Emeritus, USGBC-MD

AIA Baltimore COTE chair

USGBC E&A Committee Vice Chair

Sustainable Mechanical Engineering

Energy Modeling and Auditing

140+ LEED Projects

3 Certified Living Buildings

9 Current Projects Targeting Net Zero
Code Nerd 43

Ben Roush 
Principal, PE (Mech & FP), LEED AP BD+C ASHRAE BEMP & BEAP, CCP, CEPE
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MEA Draft Regulation for BEPS:
https://mde.maryland.gov/programs/air/ClimateChange/Pages/BEPS.aspx

SB0528 (CSNA):
https://mgaleg.maryland.gov/mgawebsite/Legislation/Details/sb0528?ys=2022RS

DC Building Energy Performance Standards (BEPS):
https://doee.dc.gov/service/building-energy-performance-standards-beps

Montgomery County BEPS:
https://www.montgomerycountymd.gov/green/energy/beps.html

DC Green Code:
https://codes.iccsafe.org/content/DCGCC2017P1/preface

Maryland Commission on Climate Change (MCCC) annual report (see archive for E3 report):
https://mde.maryland.gov/programs/air/ClimateChange/MCCC/Pages/index.aspx

ASHRAE Position Paper on Climate Change:
https://www.ashrae.org/file%20library/about/position%20documents/ashrae-position-document-on-climate-change---2023.pdf

44

I want to read the code myself!
  

https://mde.maryland.gov/programs/air/ClimateChange/Pages/BEPS.aspx
https://mgaleg.maryland.gov/mgawebsite/Legislation/Details/sb0528?ys=2022RS
https://doee.dc.gov/service/building-energy-performance-standards-beps
https://www.montgomerycountymd.gov/green/energy/beps.html
https://codes.iccsafe.org/content/DCGCC2017P1/preface
https://mde.maryland.gov/programs/air/ClimateChange/MCCC/Pages/index.aspx
https://www.ashrae.org/file%20library/about/position%20documents/ashrae-position-document-on-climate-change---2023.pdf


ASHRAE Position on Climate Change
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Building Energy Performance Standards, MD
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Building Energy Performance Standards, DC
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Building Energy Performance Standards, MOCO
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Building Energy Performance Standards
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Gas Bans, Bans on Gas Bans
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State legislation prohibiting local 
governments from restricting 
natural gas utility service:
Passed
Introduced in legislative session

Local gas bans & electrification 
codes for new buildings:
Passed
In development



Let’s talk about Carbon (emissions)
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C407, Welcome to ASHRAE 90.1, DC
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IgCC
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Carbon multiplier Co2e

Electricity 716 lb/mWh

Natural gas 509 lb/mWh

Coal 820 lb/mWh

Gasoline 681 lb/mWh

District steam 855 lb/mWh

District chilled water 323 lb/mWh

District hot water 807 lb/mWh



Power Grids
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Power Profiler
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Power Profiler, 2023
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Carbon Over Time, MD

57

0

100

200

300

400

500

600

700

800

900

2015 2020 2025 2030 2035 2040 2045 2050 2055

CO2 OVER TIME

Natural Gas CO2 Natural gas Conventional Boiler Natural gas Condensing Boiler

Electricity from Grid (Site) Electricity with heat pump (COP=3)



Climate Solutions Now Act (CSNA)
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What Passed, partial list:
• Electric school bus funding
• Carbon neutral power grid by 2045 (60% by 2031)
• +5% funding for net zero schools
• Incentivize community scale solar
• Adoption of most current IgCC
• Funding for low income projects and households
• BEPS for MD, for fossil fuel, 35,000 SF and larger
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Climate Solutions Now Act (CSNA)
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Building Energy Performance Standards, MD (DRAFT)
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Building Energy Performance Standards, MD (DRAFT)
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Building Energy Performance Standards, MD
Exceptions for:
• “Is a food service facility as defined by COMAR 10.15.03.02”
• Engages in commercial cooking and water heating
• Excludes parking garage
• Historic properties
• Elementary or secondary school buildings
• Manufacturing process energy use
• Agricultural buildings
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Building Energy Performance Standards, MD (DRAFT)
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Building Energy Performance Standards, MD (DRAFT)
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Building Energy Performance Standards, MD (DRAFT)
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Building Energy Performance Standards, MD (DRAFT)
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Building Energy Performance Standards, MD (DRAFT)
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Building Energy Performance Standards, MD
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Building Energy Performance Standards, MD
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Building Energy Performance Standards, MD
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Building Energy Performance Standards, MD
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Building Energy Performance Standards, MD
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Building Energy Performance Standards, MD
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Building Energy Performance Standards, MD
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Building Energy Performance Standards, MD



MCCC, E3 Report 
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MCCC, E3 Report 
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MCCC, E3 Report 
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Heat Pump 

Performance 

Coefficient of 
Performance (COP)

Refrigeration cycle:
1kW in=3kW Work Out

Engineering Terms

Resistance: 
1kW in=1kW Work Out 79



Heat Pump 
Performance,
Cold Temp Impacts 
  (cheap version)

Performance of typical 2-ton air-source heat pump
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Baltimore OUTDOOR AIR TEMP (°F)

Engineering View, Limitations



Variable Speed Version
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OUTDOOR AIR TEMP (°F)

Engineering View, Fewer Limitations

Baltimore Baltimore

Legacy Equipment vs Current (vapor 
injection/variable speed) heating capacity 
at low temperatures

COP for 16 ton VRV system vs temperature
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Engineering View, Future



Engineering View, Future
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84
OUTDOOR AIR TEMP DB (°F)

Engineering View, Cost

Baltimore
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Engineering View, Impacts

Systems and equipment will be 
different than what we’ve been 
used to designing and building for 
the last 30-40 years

DOAS AHU 
w/Energy Recovery

VAV RTU 
w/Gas Heat

Electric Reheat

Variable Refrigerant 
Flow (VRF) heating 

and cooling
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Engineering View, Impacts
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Engineering View, Impacts
Architectural – Reduce the Load
• Limits to glazing area (30%-40%)
• High performance glazing systems - Low U-values and Solar Heat Gain Factors (SHGF)
• Architectural daylighting strategies (light shelves, 50% area within daylight zones)
• Improved building thermal performance (Insulation)
• Reduce infiltration – building air barrier pressure testing
• Promote passive cooling (natural ventilation, stack ventilation)
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Engineering View, Impacts
Architectural – Yes, HVAC really does need all that space

3200 MBH Gas Boiler
-vs-

Same capacity AWHP
4,000 lbs

17,500 lbs
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Engineering View, Impacts
Electrical - Strategies

• Reduced Lighting Power Density (LPD)
• LED Lights
• Human centric lighting

• Advanced Lighting Controls:
• Daylighting controls
• Addressable zones/fixtures

• Controlled Receptacles (50% of installed receptacles to be controlled by timers)
• Energy Metering:

• Source Energy Metering
• End Use Metering

• Requires additional circuiting
• Solar (PV)
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Engineering View, Impacts
Electrical - Impacts

• Decarbonization:
• Use of fossil fuels prohibited or significantly limited use (e.g., backup source only)
• Increase in electrical service size (depending on occupancy and use)

• 25% increase for current Life Science project
• Up to 200% for commercial cooking facility (restaurants)

• Smaller projects may require transformer vault – depends on local provider limits
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$  ?
Engineering View, Cost and Schedule



Engineering View, Training and Operations
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Empower Changes
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Heat pumps are coming….for your children!

94

The Big Picture
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Econ 101, life, death and taxes? 
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California Independent System Operator “duck curve”

Today’s breakthroughs are tomorrows breakdowns –Larry Ransom

Energy Use in Buildings: Solar deep dive



Contact Us
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Zach Berzolla, Ph.D.
MDE Building Decarbonization 
Section Head

zach.berzolla@maryland.gov

mde.maryland.gov
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Maxwell Cooke
Energy & Environmental 
Attorney

mcooke@gfrlaw.com

410-576-4141
gfrlaw.com

 

Ben Roush 
Principal, PE (Mech & FP), LEED 
AP BD+C ASHRAE BEMP & BEAP, 
CCP, CEPE
FSi Engineers

benr@fsi-engineers.com

4709 Harford Rd
Baltimore MD 21214

206-622-3321 ext 236

 

mailto:zach.berzolla@maryland.gov
mailto:mcooke@gfrlaw.com
mailto:benr@fsi-engineers.com
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