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 NON-PROFIT
Founded in 1984 by a bipartisan Congressional caucus as an independent (i.e., not 
federally-funded) non-profit organization 

 NON-PARTISAN
Source of non-partisan information on environmental, energy, and climate policies

 DIRECT ASSISTANCE
In addition to a full portfolio of federal policy work, EESI provides direct assistance to 
utilities to develop “on-bill financing” programs

About EESI...

 SUSTAINABLE SOCIETIES 
Focused on win-win solutions to make our energy, buildings, and transportation sectors 
sustainable, resilient, and more equitable 



...About EESI

 HILL BRIEFINGS
Video recordings and written summaries 
of Congressional briefings

 CLIMATE CHANGE SOLUTIONS
Bi-weekly newsletter with all you need to 
know including a legislation tracker

 SOCIAL MEDIA (@EESIONLINE)
Follow us on Twitter, Facebook, 
LinkedIn, Instagram, and YouTube 

 FACT SHEETS
Timely, science-based coverage of 
climate and clean energy topics





 APRIL 30--Policy for Mitigation and Adaptation Win-wins 

 MAY 21--BONUS SESSION — Understanding Budget Reconciliation

Congressional Climate Camp Series

Webcasts and written summaries available at www.eesi.org

Audio-only excerpts released via The Climate Conversation podcast

Fact sheets, fact sheets, web articles, and web articles

http://www.eesi.org/
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Building Resiliency through Restoration: 

The Maryland Story



Outline

1. Brief history of living shorelines in Maryland

2. Examples of MD shorelines- response to extreme events

3. Legislation supporting living shorelines

4. Funding- loans; grants; and others!!  

5. Role of federal programs and partnerships

6. Natural and Nature-Based Features (NNBF) and mitigation 

benefits (blue carbon)



• MD’s tidal shorelines = 6,659 miles

• Erosion affects all 16 coastal counties along the Chesapeake Bay 
and Coastal Bays watersheds.

1. History of Living 

Shorelines



Erosion- Not necessarily bad

Necessary process- helps to maintain 
beach, marsh and offshore habitats. 

Ecological health of the estuary 
depends on it. 

Primer on Erosion                   



Wooden Bulkhead

Rip-rap or Revetment

Traditional Methods of Erosion 

Control Methods



Excessive ??

Misguided 
efforts to 
replicate the 
Great Wall of 
China!!!



Problems Associated with “Structural” 

Approach
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Rate of change Shoreline Length

Miles %

Accretion 2,006 30

No Change 75 1

Slight erosion
0 to -2 feet/year

3,740 56

Low erosion
-2 to -4 feet/year 

618 9

Moderate erosion
-4 to -8 feet/year 

173 3

High erosion
Over -8 feet/year 

48 1

Total 6,659 100

Shoreline Erosion Rates in Maryland

87% of Maryland’s shoreline experience “slight” to no erosion



• Shoreline Protection

• Habitat 

• Aesthetics

• Coastal Resilience

Why Living Shorelines? 



What Kind of Living Shoreline 

Project is the Best? 

• Energy Regime

• Project Objective(s)

• Site Conditions

• One size DOES NOT fit 
all!!



2. Maryland’s Share of Severe Storms 

Name Year Surge above MLW 
(ft)

Chesapeake-
Potomac 
Hurricane

August 23, 1933 7.3

Connie August 13, 1955 6.0

Ash Wednesday 
Storm

March 8, 1962 3.6

TS Isabel September 18, 2003 8.0



• Isabel- major challenge to 
Maryland’s capacity.

• Storm surge topped 8.0 feet above 
mean sea level.

• Some weak, insufficient or old 
shoreline protective devices did 
not survive.  

• Nature-based projects survived 
unscathed.  

• Most living shoreline projects 
survived without damage, 
blanketed by the surge of the 
storm.  

TS Isabel



Before Construction



CBEC LS Project

• Restored approx. 400 LF (linear feet) of shoreline to 
make it accessible to beach-nesting organisms.

• Created 600-foot oyster reef to provide fish and oyster 
habitat as well as serve as a break for wave energies.

• Created nearly 2 acres of tidal wetlands.

• Built “living breakwater” structures to protect the 
shoreline.

• Oyster reef located 600 ft from shore and is 600 ft long 
running parallel to the land.



After Construction



After Planting



After 3 years



Items Structural 
Projects

Living Shoreline 
Projects

# of Projects 484 485

LF of shoreline 
protected

201,649 203,550

Sq ft of marsh 
created

12,412 3,934,855

Amount of State 
loans

$31,511,944 $3,990,381

Shoreline Conservation Service: 

1968-2021
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• Out of 177 projects, 131 of them 
were good or better.

• Investing in natural features like 
wetlands, forest buffers, dunes, 
and living shorelines.  

• With natural buffers in place, 
communities will be better able to 
bounce back following climate-
related events.

Assessment of Living Shorelines 

in MD



High-profile sills with no gaps

Evolution of Living 

Shorelines



Fiber Glass Boat Analogy: 

“Less is More” 



Evolution of Living 

Shorelines



NextGen Project: Crucial Next Step in the 

Evolution of LS Projects



Before…

After

Conquest Preserve Living Shoreline 

Project

Completed: August 24, 2016

Cost: $271,473

Cost/Linear feet: $232



Shore Erosion Control Law: 1968

- Shore Erosion Control Program-
established in 1968 Maryland's General 
Assembly.

- The Program provides technical and 
financial assistance to waterfront 
property owners who experience 
erosion. 

- Living Shoreline projects- preferred, 
but structural projects are used in areas 
with high rates of erosion.

- Technical assistance is provided 
through site evaluations, problem 
assessments and recommended 
solutions.

3. Legislation Supporting LS



Living Shorelines Protection Act of 

2008

- Bill passed into Law October 2008; regulations 
implemented in February 2013.

- Previously, Living Shorelines were “recommended” 
but not required.

- The law provides the regulatory agency with a 
strong foundation to promote alternate shoreline 
erosion control measures.

- The Law clearly states: “Improvements to protect a 
person’s property against erosion shall consist of 
non-structural shoreline stabilization measures (i.e. 
living shorelines) except where the person can 
demonstrate such measures are not feasible, or 
where mapping indicates areas that have been 
deemed appropriate for structural shoreline 
stabilization measures”.



Science
Planning/Policy

/Law

Implementation 

Projects

MD-DNR’s Coastal Adaptation 

Policy



Confluence of Science, Policy, Planning 

& Implementation!! 
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• Enhance the resilience of bay, 
aquatic and terrestrial ecosystems 
and/or increase on-site carbon 
sequestration.

• Incorporate factors associated 
with climate change in all phases of 
project.

• Compile a compendium (shortlist) 
of BMPs for habitat restoration 
project design.

• Conduct a GIS-based audit of 
DNR-owned lands to identify habitat 
restoration potential for enhancing 
ecosystem resilience and/or 
increasing carbon sequestration.

Building Resilience to Climate 

Change: Investing in Nature



Confluence of Science, Policy, Planning 

& Implementation!! 

Building resiliency through restoration… was born!!



Components of RtR

1. Targeting using Coastal Resiliency Assessment  
– Identify vulnerable coastal communities

– Identify locations where nature can help reduce risk

2. Community Resiliency Grant Program 
– Technical and financial assistance 

– Protect residents, economies, infrastructure and public 
resources.

3. Innovative Climate-Resilient Designs

– Tidally influenced sites (SLR, marsh migration, storm surge, 
etc.)

– Non-tidal/inland sites (Precipitation, streamwater flow, etc.)

4. Monitoring for Maintenance & Adaptive 
Management

– Identify physical, chemical and biological metrics  

– Improve design with changing conditions

5. Outreach, Communication & Education



4. Financing Options in MD



Shoreline Conservation Service 

Loan Program



5. Federal Support

- State CZM Programs have effectively tackled the 

country’s most pressing and emergent coastal issues 

for nearly 50 years. 

- Support the congressionally recognized priority-

effective management, beneficial use, protection, 

and development of the nation’s coastal zone. 

- Healthy coastal resources = support economic 

drivers and conservation

- In FY 2022, the CZM Programs will build on efforts 

to enhance the preparedness and resiliency of 

coastal communities and their capacity to mitigate 

the impacts of coastal hazards. 



• Coastal communities are facing steadily increasing coastal 
hazards 

• Coastal Management Grants enable states to:
– increase their efforts to effectively prepare for, 

– mitigate impacts of, and 

– quickly recover from these hazards.



- States do this through priority investments in:

• Supporting technical assistance, planning, and implementation 

necessary to strengthen coastal hazard preparedness, mitigation, and 

recovery capacity of communities, and

• Planning, assessment, design, and implementation of resilient 

coastal infrastructure, including both natural (green) infrastructure 

and hard (grey) infrastructure"

• In the wake of COVID-19 recovery, these types of resilient projects 

help to ensure safe public access to coastal areas and invest in 

coastal infrastructure habitat restoration projects which drive local 

job creation



6. Blue Carbon

❑ Carbon storage and sequestration in the 
estuarine or marine environment

– Coastal wetlands

– Submerged Aquatic Vegetation (sea 
grasses)

❑ Blue carbon is complicated

– Highly variable rates of sequestration 

– Must account for changing rates of 
accretion and possible loss due to sea 
level rise/erosion

– Must account for methane emissions



❑ Blue Carbon Initiative with UMCES, Restore America’s Estuaries and COMPASS
- Identify research needs
- Highlight ongoing work
- Identify co-benefits- flood prevention, nitrogen processing, wildlife habitat, 

etc. 
- Clarify how blue carbon fits into Maryland GHG reduction plan (currently a 

minor piece)

❑ US Climate Alliance Blue Carbon Modelling Project 
- Led by Duke University
- Partnership of MD, NC, VA, DE, NJ, NY
- Models impact of wetland change out to 2120 on blue carbon in coastal wetlands
- Preliminary results show a wide range of outcomes dependent on emissions 

scenario but significant loss of blue carbon is likely by 2075

Blue Carbon



Blue Carbon in 2030 Maryland Greenhouse Gas 
Reduction ActFunding Source

Coastal 

Wetland Acres 

Restored 2006-

2020

Carbon 

Sequestration

MT CO2e per year

Estimate for additional acres by 2030

Coastal Wetland Initiative 505.6 1,095.3 500

DNR Trust Fund 3.8 8.2 0

Federal Partners 2096.9 4,542.8 2,500

Total 2,606.3 5,646.4 3,000

Estimate of Annual Carbon Sequestration in 2030= 11,062.5 We use RAE/Verra default carbon 

sequestration rate for created coastal 

wetlands- 2.16 MT CO2e/ac/yr

Blue Carbon a minor piece of the over 25 million MT of CO2 reductions needed by 2030 
to meet 50% GHG reduction goal… 

…but comes with significant co-benefits

Blue Carbon in 2030 Maryland 

Greenhouse Gas Reduction Act



Take-Home Message 



Bhaskaran Subramanian, Ph.D.

Chief, Shoreline Conservation Service

bhaskar.subramanian@maryland.gov

Mobile: (443) 454-1638

http://dnr.maryland.gov/ccs/Pages/livingshorelines.aspx

mailto:bhaskar.subramanian@maryland.gov
http://dnr.maryland.gov/ccs/Pages/livingshorelines.aspx
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Why Agriculture?



Why Agriculture?

https://www.bloomberg.com/graphics/2018-us-land-use/



Why Agriculture?

https://www.bloomberg.com/graphics/2018-us-land-use/



$330 billion per year 
in agricultural commodities



Impacts of climate change

Hsiang et al. 2017 Estimating economic damage from climate change in the 
United States



Solutions 
from the 

agricultural 
sector





•9.43-13.4 gigatons of CO2 equivalent reduced/sequestered

•78-113 billion $US net profit 

Conservation Agriculture

No-till farming Cover Crops Crop Rotations



Agroecological practices for sustainable agriculture- DOI:10.1007/s13593-013-0180-7

Potential of adoption in 10 years

https://doi.org/10.1007/s13593-013-0180-7


Regenerative Annual Cropping

• 14.5-22.3 gigatons of CO2 equivalent reduced/sequestered
• $136-206 billion net profit 



Farm Irrigation Efficiency

• 1.13-2.07 gigatons of CO2
equivalent 
reduced/sequestered

• $540-930 billion savings



Agroforestry

• Silvopasture at Greenbrier Farms
• https://www.fs.usda.gov/nac/



Scale of 
interventions

Agroecological practices for sustainable agriculture- DOI:10.1007/s13593-013-0180-7

https://doi.org/10.1007/s13593-013-0180-7


Grassland Protection & 
Conservation Reserve Program







Agroecology funding in the 2014 USDA budget

https://www.ucsusa.org/resources/counting-agroecology



USDA Climate Hubs

• Research and Science 
Information Synthesis

• Tool Development, Technology 
Exchange, and Implementation 
Assistance

• Stakeholder Education, 
Outreach, and Engagement



Allen et al. 2017
Riechers et al. 2020
Chapman et al. 2019

The importance of
relationships for change



What About 
Consumers?



D Tilman & M Clark Nature 000, 1-5 (2014) doi:10.1038/nature13959

Lifecycle GHG emissions (CO2-Ceq) for 22 different food types.



D Tilman & M Clark Nature (2014) doi:10.1038/nature13959



Foley et al. 2005



Visual Simulations

Foley et al. 2011

Solutions for a cultivated planet



Thank You &
Questions?

john.quinn@furman.edu



Forest to Frame





Our Fiber

• Colville National 
Forest

• Species

• Vaagen Bros.



















Lovejoy Office Building | Portland, OR Credit: Opsis Architecture
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Building Codes and Climate Goals



California Lottery Santa Fe Springs | Santa Fe Springs, CA Credit: LPAS Architecture + Design

To achieve better buildings that are zero energy, zero carbon, 

and beyond – through research, policy, guidance and market 

transformation – to protect people and the planet.

Mission



Building Codes 101



What’s a Building Code?

• Laws that regulate how we 

design and build

• Covers everything from 

structural design to energy 

use

• Impact on new construction 

and existing buildings 



Code and Standards Bodies

International Code 

Council ASHRAE NFPA



Code/Standard Development

• Committees are convened

• Proposals are developed, submitted 

and vetted

• Proposals are sent out for public 

comment

• Proposals finalized and voted on

• New editions are published (~3 

years)



Frick Environmental Center | Pittsburgh, PA Photo: Ed Massey 

38% US 
Emissions

75% 
electricity 

consumption

50% fossil gas 
consumption



The David and Lucile Packard Foundation Headquarters | Los Altos, CA Photo: Jeremy Bittermann

Existing Building US Codes ZNE

Office Building Energy Use

169 tons 

GHG/year

Just 1 ZNE Building

will save

70% 46%



Cut GHG 

50% by 2030; 

Zero by 2050

Re-enter Paris 

Agreement

Limit global 

warming to 1.5 

degrees Celsius



1.5° Code Framework 







Scope and Goal

Frick Environmental Center | Pittsburrgh, PA Photo: Ed Massey 

Scope Goal

Efficiency Base Codes / Building Systems
Highly Efficient / Passive 

Resilience

Electrification Building Systems + Vehicles Prohibit all on-site combustion

Renewables Onsite, Offsite + Procurement
Onsite resilience, Support RPS 

and additive procurement 

Grid Integration Controls, Storage
TOU Carbon reduction 

and Grid-sensitive

Lifecycle Impact
Embodied Carbon, 

Refrigerants + Deconstruction
Lifecycle GHG reductions

Equity [TBD]
Ensure just transition, Improve 

health, Workforce Opportunities



Energy Efficiency

Impacting base codes and  building systems to 

achieve highly-efficient, passively resilient buildings



ICC Energy Code Status

• 2021 produced :

• ~10% efficiency gain

• The most challenges to the code development 

process

• Change IECC from code to standard

• Removed voting process for governmental 

members

• Call for development committees closed April 23. 



ASHRAE Energy Standard

• 90.1 Determination Released

• 4.7% site energy

• 4.3% source energy

• 4.3% energy cost

• 4.2% carbon emissions

• Building Decarbonization Task Force 

• Standard 228p released for public comment April 

2, 2021

• 90.1 and 189.1 technical work supported by 

National Labs



Codes Developing through 2023



Renewable Energy

Providing onsite, offsite and procurement regulation to 

achieve resilience, support RPS and additive generation

California Lottery Santa Fe Springs | Santa Fe Springs, CA Credit: LPAS Architecture + Design



State Renewable Portfolio Standards

Reference: https://www.nrdc.org/resources/race-100-clean



Renewable Energy in Code



Electrification

All building systems and vehicles 

powered by clean electricity 



Gas v. Electric Commercial Bldgs (Site BTUs)



Reference: https://www.eenews.net/stories/1063724065



Opportunities and Distractions

Reference: https://www.spglobal.com/marketintelligence/en/news-insights/



Grid Integration

Buildings include controls and storage to respond to 

time-of-use carbon and resilience signals



One-Way Grid









Impact of Grid-Integrated Buildings



Lifecycle Impact

Design for embodied carbon, refrigerants, and 

deconstruction to reduce the lifecycle GHG impact 

of buildings



Global CO2 Emissions

Source: Global Alliance for Buildings and Construction 2018 Global Status Report



Policy Solutions









State Level Preemption



“Beyond” Code





www.newbuildings.org

Questions?

Kim Cheslak

Director Codes

kim@newbuildings.org 



Congressional Briefing:

“The Climate Crisis Report in Focus”

Friday, April 30, 2021

What did you think of the briefing?

Please take 2 minutes to let us know at: 
www.eesi.org/survey

Materials will be available at:     
www.eesi.org/043021camp

Tweet about the briefing:
#eesitalk @eesionline
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