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Chapter 5 – Energy Policy and 
Technology for a Sustainable Future  

We are like tenant farmers chopping down the fence around our house for fuel when 
we should be using Nature’s inexhaustible sources of energy — sun, wind and tide.  
I’d put my money on the sun and solar energy.  What a source of power!

– Thomas A. Edison

Our energy future is complex; it is interrelated with a variety of 
environmental and social issues.  This chapter discusses some of these 
issues related to sustainable energy and how Maryland is seeking to craft 
a more sustainable energy future.  Maryland’s definition of sustainability 
is the use of resources wisely today to ensure future generations have the 
same or better opportunities.  Sustainable energy practices involve the 
efficient use of energy and associated resources.  Accordingly, Maryland 
has adopted goals to reduce the state’s energy consumption and promote 
the use of renewable energy sources.  This chapter describes these 
sustainable energy efforts and puts them within the context of federal 
initiatives and technological advances.  

5.1 Electricity Policies for Sustainability 
Technological advancements and the use of renewable sources are 
necessary to support sustainable electricity generation. Equally important 
is the implementation of effective energy efficiency and conservation 
measures that reduce the need for additional generation resources. The 
State continues to evaluate policies that encourage energy innovation, 
energy efficiency, conservation, and renewable resource development.

5.1.1	 Maryland	RPS
The Maryland Renewable Energy Portfolio Standard (RPS) became 
law in May 2004.  The RPS requires an electrical supplier to provide a 
certain percentage of its electricity resources from Maryland-certified 
Tier 1 and Tier 2 renewable resources.  The 2004 RPS law was modified 
by legislation enacted in 2007, 2008, 2010, and 2011.  The current RPS law 
contains these provisions:

• Tier 1 renewable resources include fuel cells that produce electricity from  
other Tier 1 renewable fuel resources, geothermal, hydroelectric facilities under 
30 MW, methane, ocean, poultry litter-to-energy, qualifying biomass, solar, 
wind, waste-to-energy, and refuse-derived fuel.  The Tier 1 requirement began 
at 2 percent and increases annually to 20 percent in 2022.

• The solar energy set-aside requires that a certain percentage of energy supply 
must come from in-state solar facilities.  This requirement increases annually to 
reach 2 percent in 2022.
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• Existing hydroelectric facilities over 30 MW qualify to meet the Tier 2 
standard.  Tier 1 resources may also be used to meet the 2.5 percent Tier 2 
standard.  Tier 2 will sunset in 2018.

Figure 5-1 illustrates the renewable sources that are required, shown as a 
percentage of total energy sales over time.  If a supplier does not provide 
the required amount of renewable electricity to their customers, it must 
pay a non-compliance penalty, referred to as an alternative compliance 
payment (ACP).  These payments amount to $0.04 for each kilowatt-hour 
(kWh) short of the Tier 1 resource requirement and $0.015 for every kWh 
short of the Tier 2 requirement.  The penalties for the solar energy set-
aside start at $0.45/kWh in 2008, decrease to $0.40/kWh for 2009 through 
2014, to $0.35/kWh in 2015 and 2016, to $0.20/kWh in 2017, and then by 
$0.05/kWh every other year to $0.05/kWh by 2023.  

The Maryland Public Service Commission (PSC) is charged with 
ensuring compliance with the RPS and certifying eligible facilities.  
Certifying a renewable energy facility requires determining whether each 
facility meets the standards set forth in the Maryland RPS.  The facility 
must operate within the PJM footprint or a PJM-adjacent control area if 
the electricity is delivered into PJM, and must be classified as either a Tier 
1 or Tier 2 facility.  Maryland has 920 MW of certified in-state renewable 
energy capacity, around half of which is from Tier 1 sources.  There are 
about 2,400 renewable energy facilities certified by the Maryland PSC, 
providing about 4,250 MW of renewable capacity in PJM (see Table 5-1).  
According to the 2011 Inventory of Renewable Energy Generators Eligible 
for the Maryland Renewable Energy Portfolio Standard, there are over 
5,700 MW of additional Tier 1 and Tier 2 eligible resources in PJM not 
currently certified under the Maryland RPS. 

Electricity suppliers are required to submit annual compliance reports 
by April of the following year.  Table 5-2 shows the aggregate supplier 

Figure 5-1  Maryland RPS Summary
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Table 5-1 Maryland RPS Certified Capacity as of September 2011 (MW)

Tier 1 Tier 2

Solara Wind Hydro Landfill 
Gas Biomass Black 

Liquor
Municipal 

Solid Waste Hydro Total

Maryland 26.0 120 20 14 ---  25 241 474 920 

Delaware 1.1 --- --- 25 --- --- --- --- 26

Washington, 
D.C. 0.6 --- --- --- --- --- --- --- 0.6

Illinois 10.2 547 --- 76 --- --- --- --- 633

Indiana --- 500 --- --- --- --- --- --- 500

Kentucky --- --- --- --- --- --- --- --- ---

Michigan --- --- --- --- --- --- --- --- ---

New Jersey --- --- --- 41 --- --- 59 --- 100

North Carolina 0.02 --- --- --- --- --- --- --- 0.02

Ohio 0.3 --- --- --- 17 44 --- --- 61

Pennsylvania 6.0 498 33 139 18 58 85 450 1,285

Tennessee --- --- --- --- --- --- --- --- ---

Virginia 1.0 --- 18 26 80 95 60 --- 280

West Virginia 0.02 264 6 --- --- --- --- 169 439

TOTAL 45 1,928 76 321 115 222 445 1,092 4,243

a Only in-state solar resources can be used to meet the solar set-aside requirement, but solar resources from within PJM as a 
whole can be used for Tier 1 compliance. 
Note:  The capacity values are based on the estimate of renewable energy capacity for each facility, which does not 
necessarily equal the total nameplate capacity at that facility.
Source:  PPRP’s 2011 Inventory of Renewable Energy Generators Eligible for the Maryland Renewable Energy Portfolio 
Standard.

Table 5-2 Maryland RPS Compliance

RPS Compliance Year
Tier 1 
Solar

Tier 1 
(non-solar) Tier 2 Totala

2006 

RPS Obligation (MWh) ––– 520,073 1,300,201 1,820,274

Retired RECs (MWh) ––– 552,874 1,322,069 1,874,943

ACP Required ––– $13,293 $24,917 $38,209

2007 

RPS Obligation (MWh) ––– 553,612 1,384,029 1,937,641

Retired RECs (MWh) ––– 553,374 1,382,874 1,936,248

ACP Required ––– $12,623 $23,751 $36,374

2008 

RPS Obligation (MWh) 2,934 1,183,439 1,479,305 2,665,678

Retired RECs (MWh) 227 1,184,174 1,500,414 2,684,815

ACP Required $1,218,739 $9,020 $8,175 $1,235,934

2009

RPS Obligation (MWh) 6,125 1,228,521 1,535,655 2,770,301

Retired RECs (MWh) 3,260 1,280,946 1,509,270 2,793,475

ACP Required $1,147,600 $395 $270 $1,148,265

a Some electricity suppliers retire more RECs than required.
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obligation and the renewable energy credits (RECs) and ACPs that were 
submitted from 2006 to 2009.  The 2008 RPS compliance year was the first 
year with a solar energy requirement (0.005 percent).  As can be seen from 
Table 5-2, most suppliers opted to pay the solar compliance fees, resulting 
in revenues to the state of $1.2 million in 2008 and more than $1.1 million 
in 2009.  Several new large-scale solar facilities have been approved by the 
PSC in the last three years and the pace of solar development has been 
increasing (see further discussion in Section 2.1.5).

5.1.2	 Energy	Efficiency	and	Conservation

EmPOWER Maryland
In July 2007, Governor Martin O’Malley announced a new energy 
initiative called EmPOWER Maryland with a goal of reducing Maryland’s 
per capita energy consumption and peak demand by 15 percent by 2015.  
This initiative was encoded into law in 2008 with House Bill 374, the 
EmPOWER Maryland Energy Efficiency Act of 2008 (EPM Act).  The EPM 
Act seeks to achieve electric consumption and peak demand reductions 
as follows: 

• Per capita electricity consumption: 5 percent reduction by the end of 2011 and 
15 percent by the end of 2015, from 2007 levels; and

• Per capita peak demand: 5 percent reduction by the end of 2011, 10 percent by 
the end of 2013, and 15 percent by the end of 2015, from 2007 levels. 

Under the EPM Act, the four investor-owned electric utilities operating in 
Maryland, along with the State’s largest cooperative, are responsible for 
the full 15 percent demand reduction and two-thirds of the consumption 
goal (i.e., a 10 percent reduction in consumption), with the remaining 5 
percentage point reduction in per capita electricity consumption to be 
achieved through State-administered programs and changes to codes and 
standards.  The Maryland Energy Administration (MEA) is charged with 
implementing programs and tracking progress toward the reductions to 
be achieved by State-administered programs.  MEA is sponsoring several 
rebate, grant, and loan programs for energy efficiency improvements in 
the state to help meet these reduction goals.

EmPOWER Maryland Utility Energy Efficiency and  
Conservation Programs
The EPM Act directs utilities to develop plans for all customer sectors — 
residential, commercial, and industrial.  The PSC is directed to consider 
whether each program is cost-effective and adequate to achieve the EMP 
goals, and also to assess the program’s potential impacts on electricity 
rates, jobs, and the environment.  The Maryland PSC approved BGE’s 
energy efficiency and conservation programs in 2008 and they were 
launched in 2009.  Programs for Delmarva Power (Delmarva), Potomac 
Electric Power (Pepco), Allegheny Power (now Potomac Edison), and 
Southern Maryland Electric Cooperative (SMECO) received final 
implementation approval in August 2009 and were fully launched by 
mid-2010.  The programs offered by the utilities include rebates for 
ENERGY STAR products, energy audit and retrofit assistance, and 
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incentives for energy efficient new construction.  In addition, all of the 
utilities have been directed by the PSC to include a series of programs 
targeting low-income consumers.  

EmPOWER Maryland Utility Peak Demand Reduction Programs
Demand reduction activities can change how energy is utilized in 
order to make more efficient use of existing resources.  This can involve 
installing automated control systems to turn out lights, power down 
equipment when it is not in use, and cycle air conditioners and heaters 
on and off.  This can also consist of changing the patterns of energy use, 
such as shifting some activities from peak demand times to a time when 
energy is less in demand overall (off-peak periods). 

The EMP Act directed utilities to reduce per capita peak demand by 
15 percent from 2007 levels by the end of 2015.  The utilities, with the 
exception of Potomac Edison, have been implementing programs to 
meet these goals.  BGE has implemented its Peak Rewards program, 
which is an automatic air conditioner and heat pump cycling program 
for residential customers.  Pepco and Delmarva are operating an 
Energy Wise Rewards program and SMECO is running CoolSentry; 
both are residential direct load control programs for air conditioner 
cycling.  Potomac Edison cites a lack of any cost-effective mechanism to 
meaningfully reduce peak demand.  

EmPOWER Maryland Reductions
In the EMP Maryland program filings, the utilities calculated the energy 
and demand reductions each of the approved programs were projected to 
achieve.  The utilities estimated their programs would be able to achieve 
between 60 to 90 percent of their energy reduction target amounts and 
exceed the demand reduction targets.  Energy reductions beyond these 

Impacts of EmPOWER Maryland
By the end of 2010, the EmPOWER Maryland utilities’ portfolio of energy efficiency and conservation and direct load control 
programs had installed 5,476,571 energy savings measures for 765,625 participants.  Overall, these programs achieved 662 MW 

in reported peak demand reductions and nearly 669,000 MWh in reported annualized energy savings.

2009 Savings 2010 Savings Totals to Date

MW MWh MW MWh MW MWh

Alleghenya 0.04 63 4.86 14,296 4.9 14,359

BGE 341 97,372 209 355,784 550 453,156

Delmarva 3.93 11,035 14.5 12,328 18.4 23,363

Pepco 11.1 64,974 58.5 94,577 69.6 159,551

SMECO 8 33 11.4 18,461 19.4 18,494

State Total 364 173,477 298 495,446 662 668,923

aAllegheny Power became Potomac Edison following the merger of Allegheny Energy with 
FirstEnergy in February 2011.
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amounts did not meet their cost-effective tests.  The PSC subsequently 
approved these utility programs along with the utility-estimated 
achievable energy reduction targets.  The PSC Staff have developed their 
own forecast of expected energy reductions.  Staff’s estimated reductions 
projected to 2015 are as follows: 

• Energy Efficiency and Conservation Programs:  4 million MWh (73 percent of 
the total utility-estimated reductions); and

• Demand Reduction Programs:  2,932 MW (138 percent of the total utility-
estimated reductions).

5.1.3	 Demand	Response
Demand response occurs when a customer reduces electricity use in 
response to either a change in the price of electricity or an incentive 
payment.  Customers willing to reduce electricity consumption in 
response to a request from the system operator or utility can be used 
as an alternative to supply resources when the power grid is in need of 
more electricity.  Section 2.1.4 presents more information on how demand 
response works as a supply resource.  

Demand response is a fast-growing alternative supply resource, which is 
facilitated through programs undertaken by electric utilities and demand 
response providers and is supported by state and federal policies and 
programs.  FERC has become increasingly involved in efforts to support 
and develop demand response resources.  A survey of U.S. demand 
response programs completed by FERC for 2010 outlines the growth in 
demand response participation over the last four years since the first 

survey was conducted 
for 2006.  FERC estimated 
that the total potential 
contribution from demand 
response programs was 
53,063 MW, about 7.6 percent 
of U.S. peak demands, 
which is an increase of 
about 17,000 MW since the 
2008 survey and over 23,000 
MW since the 2006 survey 
(see Figure 5-2).29  Note 
that these estimates are 
based on data from survey 
respondents as well as 
estimated information for 
the entire survey population 
including non-responding 
entities.

The Energy Independence 
and Security Act of 
2007 directed FERC to 

29 FERC, “2010 Assessment of Demand Response & Advanced Metering,” Staff Report, 
February 2011.

Figure 5-2 National Demand Response Potential
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develop a national action plan for promoting and facilitating demand 
response.  In June 2010, FERC released the National Action Plan on Demand 
Response, which outlines a framework for the implementation of cost-
effective demand response development.30  This plan seeks to improve 
coordination between utilities, consumers, demand response providers, 
and federal, state, and local governments through:

• Creating a broad coalition to coordinate and combine the demand response 
efforts of public and private organizations;

• Developing technical assistance related to demand response that is available to 
support state and local decision-making; 

• Creating a national communications plan for demand response; and

• Supporting and expanding new analytical tools and materials for demand 
response analysis and assistance.

FERC is also involved in formulating harmonized rules for compensating 
demand response in wholesale markets.  In March 2011, FERC released 
a final rule regarding compensation for demand response resources in 
ISO/RTO wholesale energy markets.  The rule establishes that, where it is 
cost-effective to do so, demand response resources are to be paid the full 
wholesale price of energy for the amount of reduction achieved.

Demand Response in PJM
As noted in Chapter 2, demand response is a growing resource within 
PJM, reaching 9.4 percent of peak load resources in the 2014/2015 RPM 
capacity auction.  PJM has become concerned with reliability issues that 
may be associated with high levels of demand response acting as capacity 
resources.  Demand response in the form of utility-operated Active Load 
Management (ALM) programs were first implemented in 1991.  Analysis 
at that time indicated that ALM was best utilized as a peak shaving 
device for high demand days, which, on average, would occur 10 days in a 
year.  Based on the ALM program in place, PJM set the following rules for 
load management:

• Customers must be interruptible for up to 10 times per summer and for up to 
six hours each time over the 12:00 p.m. to 8:00 p.m. time period for all summer 
weekdays (referred to as the 10/6 rule); and

• The amount of ALM was limited to 5 percent of the forecasted unrestricted 
peak load for each zone.31

Demand-side management programs have evolved into many different 
products since the requirements were first set for ALM.  Demand 
response is now utilized in various forms in both energy and capacity 
markets and often managed by independent curtailment service 
providers (CSPs) with large aggregate portfolios.  As such, demand 
response now provides reliability benefits to the PJM grid, sometimes 
in place of more expensive supply-side resources.  However, given the 
limitations of the 10/6 rule, there is a maximum level of demand  
response penetration after which PJM would not be able to reliably 

30 FERC, “National Action Plan on Demand Response,” June 17, 2010.
31 Updated analysis in 1995 increased the ALM limit to 7.5 percent.
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meet peak loads.  Subsequently the rules, established with more limited 
applications of ALM in mind, had to be updated.  

In May 2010, PJM released an updated analysis, Demand Resource 
Saturation Analysis, which examined the effects of higher levels of demand 
response on the reliability of the PJM grid.  The analysis indicated that 
PJM can be reasonably confident that it would not need to call on demand 
response resources outside their six-hour window so long as the demand 
response does not exceed 4.7 percent of PJM peak load available capacity.

PJM initiated a stakeholder process to develop demand response reforms 
that would address the reliability issues outlined in the analysis.  The 
reforms, which were implemented in January 2011, include retaining 
the existing 10/6 demand response product but limiting it to a level that 
will not compromise reliability (now referred to as Limited Demand 
Resources).  In addition, PJM introduced two new demand response 
products:

1.	 Annual	Demand	Resources – demand response resources that must be 
available on any day of the year for an unlimited number of interruptions 
for a maximum of 10 consecutive hours during the following times – 10:00 
a.m. to 10:00 p.m. for May through October, and 6:00 a.m. to 9:00 p.m. for 
November through April. 

2.	 Extended	Summer	Demand	Resource – demand response resources that 
must be available on any day from May through October from 10:00 a.m. to 
10:00 p.m. for up to a maximum of 10 hours at a time.

PJM now includes the three demand response products as separate 
categories in the RPM capacity auctions and will conduct additional 
studies to determine the maximum amounts of each resource that can 
be included without compromising reliability.  The initial PJM analysis 
estimated that Extended Summer Demand Resources could comprise up 
to approximately 11 percent of total capacity resources while maintaining 
adequate system reliability. 

The latest RPM auction occurred in May 2011 for the 2014/2015 delivery 
year (the base auction takes place three years prior to the start of an 
actual delivery year).  A total of 149,974 MW of capacity was procured 
during the base auction, including 14,118 MW of demand response 
resources (see Figure 5-3).  

Figure 5-3 PJM Capacity Resources (MW) for 2014/2015 Delivery Year
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5.1.4	 Distributed	Generation
Most on-site systems are used to supply emergency power, but there are 
instances where these emergency units can be operated as part of load 
management and load response programs, which has led to concerns that 
this might adversely affect air quality in Maryland.  In response to these 
concerns, in May 2009, MDE adopted regulations to limit NOx emissions 
from stationary generators.  The regulations do not apply to testing 
and maintenance for any engine that operates as a redundant system 
for power that is located at a nuclear power plant, hospital, or NASA.  
Engines that are fueled by natural gas or propane are also exempted.

Interconnection standards are the technical rules a customer must follow 
to connect a generation facility to the electric grid.  FERC has jurisdiction 
over large generation facilities that connect to the transmission system 
and these interconnections are coordinated by PJM.  Smaller distributed 
generation (DG) facilities, however, generally connect to the distribution 
system and are therefore regulated by the State.  In 2008, the Maryland 
PSC finalized and adopted small generation interconnection standards 
for utilities when connecting generators up to 10 MW in capacity to the 
distribution system. 

Net metering refers to a billing arrangement between the retail customer 
with an eligible on-site DG facility and the utility where 1 kWh generated 
by a customer’s on-site DG system is worth the same amount as 1 kWh of 
grid electricity consumed by the customer.  When the customer’s on-site 
generation is producing more electricity than the customer is using, that 
excess electricity is fed back into the grid.  At the end of each month, a 
customer’s bill will reflect the net electricity use, which equals electricity 
consumed minus electricity fed to the grid.  Net metering is also 
regulated by states and most often restricted to facilities with a capacity 
of 2 MW or less.

Maryland’s net metering rule was originally implemented in 1997 and 
extensively amended since then.  The net-metering rules apply to all 
utilities — investor-owned utilities, electric cooperatives, and municipal 
utilities.  To be eligible, the electricity must be generated by on-site 
systems at residences, businesses, schools, or government facilities using 
solar, wind, biomass, fuel cells, micro-cogeneration, anaerobic digestion, 
or closed conduit hydroelectricity.  Important details of Maryland’s net 
metering policy include:

• Net metering is available statewide until the aggregate capacity of all net-
metered systems reaches 1,500 MW. 

• System size is generally limited to 2 MW, and systems must be primarily 
intended to offset all or a portion of a customer’s on-site energy requirements. 

• Net excess generation is carried forward from one billing period to the next 
until the customer’s consumption eliminates the credit or until the customer 
is paid for the accrued generation credit at the end of a 12-month period. The 
dollar value of net excess generation is equal to the average generation or 
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commodity rate that the customer-generator would have been charged over the 
12-month period, multiplied by the number of kWh of net excess generation.

• Customers own and have title to all RECs associated with electricity 
generation by net-metered systems. 

In June 2010, the PSC issued a report showing that a total of 13.6 MW 
of net-metered capacity was installed in Maryland, which is far below 
the current 1,500 MW cap.  The majority of this net-metered capacity 

(almost 13 MW) is small-scale solar photovoltaic (PV), with the 
remaining 600 kW being small wind turbines.  

5.1.5				Green	Power	Programs
In 2001, Executive Order 2001.01 set a goal to procure six percent 
of state electricity needs for state facilities as green electricity.  
In July 2006, the goal was revised and the State committed 
to obtaining 10 percent of its electricity supply from Tier 1 
resources.  From 2002 to 2007, the Maryland Department of 
General Services (DGS) obtained a portion of its energy supply 
from green power sources through their competitive auctions 
(see Table 5-3).  For the 2009 auction, the DGS relied on the 
winning suppliers meeting their renewable RPS requirements.  
In December 2009, Governor Martin O’Malley announced that 
in partnership with the University System of Maryland, the 
state would be purchasing renewable energy from four projects 
being awarded contracts through the Generating Clean Horizons 
initiative.  The University System of Maryland’s Board of Regents 
and the DGS approved the awards for the renewable energy 
projects in 2009, which will provide almost 23 percent of the 
institution’s and State agencies’ annual electricity needs.  The 
awards, in the form of 20-year power purchase agreements, are 
for the following:

• All of the output from a 55-MW wind facility being planned 
near Keyser, West Virginia by US WindForce of Greensburg, 
Pennsylvania.

• Most of the output (13.5 MW) of a 14.5-MW solar project that 
Constellation Energy Group is planning to build on the Mount St. 
Mary’s University campus near Emmitsburg, Maryland.  The $60 
million project will consist of thin-film PV cells on 100 acres leased 
from the university, which will be buying the remaining capacity.

• Up to 55 MW from an up to 600 MW offshore wind facility that 
Bluewater Wind, a unit of Princeton, New Jersey-based NRG 
Energy Inc., was planning to build off the coast of Delaware.  
However, Bluewater Wind announced in December 2011 that it was 
cancelling the project (see Section 5.4.1).  

• 10 MW of the 50-MW Roth Rock wind facility built atop Backbone 
Mountain in Garrett County, Western Maryland.

Green Power 
Communities
Some communities in Maryland have joined with 
the EPA in a voluntary program to become Green 
Power Communities (GPCs).  GPCs are villages, 
towns, cities, counties, or tribal governments where 
green power is purchased collectively by the local 
government, businesses, and residents in amounts 
that meet or exceed a GPC purchase requirement.  
These purchase requirements are set by EPA 
based on the community’s annual electricity use.  
Currently, four communities in Maryland are GPCs:  
Brookeville, Edmonston, Hyattsville, and Rockville.  

In September 2011, the EPA announced the winners 
of a national, year-long competition among the 
GPCs, known as the Green Power Community 
Challenge.  There were two winners, one for the 
highest usage of green power and one for the 
highest green power percentage of total electricity 
use.  The community of Brookeville, Maryland won 
the challenge for the highest percentage of green 
power use, with the local government, residents, and 
businesses working together to obtain 45 percent 
of the community’s electricity from green power 
sources.

During the competition, EPA’s GPCs used more than 
3.3 billion kWh of green power, equal to preventing 
carbon dioxide emissions from the electricity use of 
more than 284,000 homes.
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Table 5-3 State Green Power Purchases

Contract Start 
Date Length  (months) Territory

Total  
MWh/year 
Purchased

MWh/year of 
Green Power

Percent of 
Total

July 2002 24 BGE 1,600,000 96,000 6

October 2003 29 Conectiv 106,000 6,400 6

July 2004 24 BGE 862,000 112,000 13

January 2007 24 All 1,479,000 3,900 0.3

June 2009 36 BGE, Pepco 950,000,000 a a

June 2009 24 Alleghenyb, BGE, 
Delmarva, Pepco

500,000,000 a a

a For the 2009 auction, DGS required only that the suppliers meet their Maryland RPS obligations.
b Allegheny Power became Potomac Edison following the merger of Allegheny Energy with FirstEnergy in February 2011.
Source:  Communications with MEA and DGS, August 2009.

U.S Environmental Protection Agency’s (EPA’s) Green Power Partnership
The Green Power Partnership is a voluntary program that supports the organizational procurement of green power.  The 
Top 20 College & University list represents the largest purchasers among higher education institutions.  The combined 
green power purchases of these organizations amounts to nearly 1.3 billion kWh of green power annually.  In Maryland, 
several educational facilities are listed as large green power purchasers.  The University of Maryland is a significant 
purchaser of green power.  As of January 2011, the University appears as No. 6 on the EPA’s listing of Top 20 College and 
University largest green power purchasers.  It has an annual green power usage of 66,000,000 kWh, which translates into 
about 26 percent of its total electricity use.

5.2 Greenhouse Gas Policies
The effect human activities have on climate change continues to receive 
global attention.  The scientific community is increasingly pointing to 
evidence that the average global temperature is rising and that carbon 
dioxide (CO2) and other greenhouse gases (GHGs) are present in the 
atmosphere at record high levels compared with both the recent and 
distant past.  These concentrations in the atmosphere are potentially 
being caused or exacerbated by emissions of GHGs from human 
activities, such as industrial processes, fossil fuel combustion, changes in 
land use, and deforestation. 

The term “climate change” is used more commonly than “global 
warming” or “greenhouse gas effect” to allow for a broader 
understanding of the potential implications of increased GHG levels in 
the atmosphere.  Some of the potential impacts are global temperature 
increases, sea-level rise that may gradually inundate coastal areas and 
increase shoreline erosion, flooding from coastal storms, changes in 
precipitation patterns, increased risk of droughts and floods, threats to 
biodiversity, and a number of potential challenges for public health.

Maryland has been working diligently to reduce the impact on the 
climate from sources in the State.  In April 2007, Governor O’Malley 
established the Maryland Climate Change Commission and mandated 
that the State join the Regional Greenhouse Gas Initiative (RGGI), 
which is aimed at reducing CO2 emissions from the electricity sector.  
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During the 2009 legislative session, the Maryland Legislature passed the 
Greenhouse Gas Emissions Reductions Act of 2009 (GGRA), committing 
the State to reduce GHG emissions by 25 percent below 2006 levels by 
2020, a key recommendation of the 2008 Climate Action Plan developed 
by the Maryland Climate Change Commission (see Section 5.2.2).  The 
GGRA also requires that Maryland prepare a plan to meet a longer-term 
goal of reducing 2006 GHG emissions by up to 90 percent by 2050, while 
also promoting new “green” jobs, protecting existing jobs, and positively 
influencing the State’s economy.  Maryland’s commitment to other 
regional initiatives such as the Low-Carbon Fuel Standard will help the 
State obtain the goals of the GGRA.  The latest regulatory development 
around GHGs is the State’s implementation of GHG reporting and control 
technology regulations driven by the Clean Air Act affecting power 
plants and other large stationary sources.

5.2.1	 Regional	Greenhouse	Gas	Initiative
In 2005, the Governors of Delaware, Connecticut, Maine, New Hampshire, 
New Jersey, New York, and Vermont signed the RGGI Memorandum of 
Understanding (MOU) creating the first cap-and-trade program for CO2 
in the United States.  In January 2007 Massachusetts and Rhode Island 
joined the MOU.  Maryland, as required by the Healthy Air Act of 2006 
(HAA), signed the MOU joining RGGI on April 20, 2007.  Under RGGI, 
CO2 emissions from fossil-fuel fired electricity generating units with 
nameplate capacities of 25 MW or greater are capped from 2009 through 
2014 at a level roughly equal to projected 2006-2007 emissions levels.  
RGGI then mandates a 10 percent reduction (2.5 percent per year) by 
2018.  This phased approach to CO2 emissions reductions is designed to 
provide regulatory certainty for electricity generators to begin planning 
for, and investing in, lower-carbon alternatives without creating dramatic 
electricity price impacts.  There are 17 power plants in Maryland that are 
subject to the RGGI cap. 

The RGGI MOU outlines the CO2 allowance allocations for each member 
state.  These budget allocations, shown in Table 5-4, were negotiated in 
2005, based on actual annual 2000 to 2002 emission rates and including 
expected capacity additions and demand growth to create an estimate 
of 2006-2007 emissions.  Maryland’s annual RGGI budget starts at 37.5 
million tons of CO2 per year for the first five years then reduces 2.5 
percent per year to about 33.8 million tons in 2018.  Maryland holds just 
under 20 percent of the total regional budget of nearly 188.1 million tons. 

Contrary to what was expected when the CO2 state apportionments were 
negotiated, emissions in the power sector have fallen in the last few years 
due to the economic downturn combined with increases in conservation 
and demand response (see Table 5-4).  As a result, state-wide emissions 
from power plants subject to RGGI are, with the exception of Rhode 
Island, below the negotiated apportionment amounts.  Maryland CO2 
emissions in 2009 were nearly 32 percent below the State’s established 
RGGI budget.  Although 2010 CO2 emissions were slightly higher than 
those in 2009 for all RGGI states, they were still well below the respective 
state allocated budgets.
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Allocation of the Strategic Energy Investment Fund 
As of the June 2011 auction, Maryland has raised over $167 million in RGGI proceeds.  This revenue is directed to 
the Maryland Strategic Energy Investment Fund (SEIF), which is administered by the MEA, and is used to benefit 
Maryland residents by supporting efficiency, conservation, and other demand response programs; residential energy 
bill assistance; renewable energy deployment; and climate change outreach and education.  The SEIF is allocated in 
accordance with The Strategic Energy Investment Act of 2008 as follows:  

• Up to 50 percent - Low income energy assistance; 

• At least 20 percent - Energy efficiency, conservation, and demand response programs (of which half must be used on 
low and moderate income families);

• At least 20 percent - Clean energy and climate change programs, outreach, and education; and

• Up to 10 percent, but no more than $4 million - Administration of the Fund

Table 5-4 CO2 Emissions by RGGI Sources

State

Historic Emissions (million tons of CO2)

Annual 
Allocated 

Budget  
2009-
2014 

(million  
tons  

of CO2)

RGGI 
Emissions 

(million tons 
of CO2)

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Connecticut 11.97 10.99 9.84 9.26 9.98 11.32 10.76 10.05 8.99 10.70 7.32 8.53

Delaware 7.31 7.61 7.62 7.63 7.88 8.30 7.56 8.74 7.62 7.60 3.71 4.30

Massachusetts 25.45 25.40 25.28 27.22 26.37 26.64 23.45 25.37 21.44 26.67 18.66 19.80

Maryland 38.45 36.98 37.08 37.06 36.28 37.26 35.23 35.70 32.38 37.50 25.57 27.96

Maine 3.16 5.52 5.78 5.52 5.19 4.59 3.37 3.53 3.69 5.95 3.64 3.94

New 
Hampshire 5.18 4.86 5.56 8.48 8.81 8.97 7.57 7.31 7.10 8.62 5.77 5.90

New Jersey 21.95 20.18 21.15 2.54 21.13 22.07 20.79 21.85 20.60 22.89 16.36 19.68

New York 69.81 65.55 61.37 62.13 62.61 62.72 53.64 55.72 48.35 64.31 37.70 41.95

Rhode Island 2.96 1.78 3.25 2.67 2.22 2.69 2.63 3.16 3.29 2.66 3.42 3.50

Vermont 0.024 0.022 0.052 0.012 0.015 0.0078 0.0063 0.0061 0.0026 1.23 0.0020 0.0038

10 State Total 186.26 178.90 176.93 180.52 180.50 184.57 165.00 171.44 153.46 188.08 122.15 135.56

Source:  RGGI, Inc. website. http://www.rggi.org/ 

A RGGI “model rule” issued in August 2006 details the operating rules 
for the RGGI cap-and-trade program.  The model rule stipulates that 
a minimum of 25 percent of each state’s emissions allowances are to 
be used for consumer benefit and/or strategic energy purposes.  The 
member states have decided to auction nearly all of their allowances in 
quarterly regional auctions, described below.  

http://www.rggi.org/
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RGGI Allowance Auctions
Under RGGI, power plants must essentially pay for the right to emit 
CO2.  For each ton of CO2 emitted, power plants must purchase one RGGI 
allowance.  At the end of each three-year compliance period, the first of 
which is from 2009 - 2011, power companies must submit allowances to 
RGGI that cover each ton of CO2 emitted from applicable generating units 
over the prior three years.  

RGGI allowances are sold at single-round, uniform price, sealed-bid 
format, quarterly auctions in lots of 1,000.  Allowances are identified 
with a vintage for the year they are issued, with up to 50 percent of 
future vintage allowances able to be offered for sale in advance of their 
annual allocation.  Any type of entity may apply to participate, but each 
participant is limited to purchasing no more than 25 percent of the total 
available allowances in any one auction.  Thus far, a majority of the 
allowances have been purchased by electric generators or their affiliates, 
ranging from 65 percent (December 2009) to 97 percent (December 2010) 
of the total allowances sold.  A reserve, or minimum, price of $1.89 per 
allowance has been established for the auctions beginning in 2011 (up 
from $1.86 in 2009).  The minimum price is indexed to the Consumer 
Price Index.

Since the first quarterly auction in September 2008, allowance clearing 
prices have ranged from the reserve price of $1.86 to $3.51, as shown 
in Table 5-5.  According to Potomac Economics, the RGGI independent 
market monitor, the CO2 allowance auctions thus far have raised no 
material concerns regarding the auction process or its results and 
there has been no evidence of collusion or manipulation by bidders 
and the vast majority of bids were submitted in line with competitive 
expectations.    

In late May 2011, New Jersey Governor Chris Christie announced that 
his state would withdraw from RGGI at the end of 2011.  In early June 
2011, the New Hampshire House and Senate passed S.B. 154, a shoreland 
protection bill that included an amendment to also remove the state from 
RGGI.  This bill, however, was vetoed by Governor John Lynch.  Despite 
these events, many climate finance experts expect the RGGI program 
to continue as planned and that regional cap-and-trade systems will 
continue to spread in the U.S. and Canada. 

RGGI Offsets
The RGGI program allows covered entities to use qualifying offset 
projects to reduce the total number of allowances they are required to 
secure.  Offset projects or emission credit retirements will be awarded 
one CO2 offset allowance for every ton of CO2 reduced or sequestered.  A 
source may cover up to 3.3 percent of its CO2 emissions with offset project 
allowances, but that amount can be increased to 5 percent if the 12-month 
rolling average allowance price is $7.00 or more and to 10 percent if the 
12-month rolling average allowance price is greater than $10.00 for two 
consecutive 12-month periods.  Currently, no offset projects have been 
awarded offset allowances under RGGI; however, an application was filed 
in September 2010 by Innoventive Power, LLC for an energy efficiency 
offset project at the NY Methodist Hospital in Brooklyn, New York. 
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Table 5-5 RGGI Allowance Auctions

Auction Date Allocation 
Year

Total RGGI 
Allowances 

Sold

Clearing 
Price

Maryland 
Allowances 

Sold

Maryland 
Revenues 

(million USD)

Sep 25, 2008 2009 12,565,387 $3.07 5,331,781 $16.4

Dec 17, 2008 2009 31,505,898 $3.38 5,331,781 $18.0

Mar 18, 2009
2009 31,513,765 $3.51 5,331,783

$19.9
2012 2,175,513 $3.05 399,884

Jun 17, 2009
2009 30,877,620 $3.23 5,331,782

$18.0
2012 2,172,540 $2.06 399,884

Sep 9, 2009
2009 28,408,945 $2.19 5,331,782

$12.4
2012 2,172,540 $1.87 399,884

Dec 2, 2009
2009 28,591,698 $2.05 5,331,782

$11.5
2012 2,172,540 $1.86 294,317

Mar 10, 2010
2010 40,612,408 $2.07 7,878,873

$17.0
2013 2,137,992 $1.86 368,169

Jun 9, 2010
2010 40,685,585 $1.88 7,528,873

$14.9
2013 2,137,993 $1.86 3767,444

Sep 10, 2010
2010 45,595,968 $1.86 5,681,334

$11.0
2013 2,137,992 $1.86 231,008

Dec 1, 2010
2010 43,173,648 $1.86 4,316,922

$8.4
2013 2,137,991 $1.86 206,358

Mar 9, 2011
2011 41,995,813 $1.89 7,528,873

$14.9
2014 2,144,710 $1.89 376,444

Jun 6, 2011
2011 12,537,000 $1.89 2,245,541

$4.6
2014 943,000 $1.89 190,346

Sep 7, 2011
2011 7,487,000 $1.89 1,336,077

$2.5
2014 0 -- 0

Total to Date $169.6

Source: RGGI, Inc., website. http://www.rggi.org/co2-auctions/results 

Offset projects that currently qualify under the RGGI model rule are:

1. Landfill Methane Capture and Destruction – projects that capture and 
destroy methane from landfills that are not subject to the New Source 
Performance Standards (NSPS) for municipal solid waste landfills.  

2. Reduction in Emissions of Sulfur Hexafluoride (SF6) – projects that prevent 
the release of SF6 to the atmosphere, through capture and storage, recycling, 
or destruction.

3. Sequestration of Carbon Due to Afforestation – projects that sequester carbon 
through the conversion of land that has been in a non-forested state for at least 
10 years to a forested condition.  

4. Reduction or Avoidance of CO2 Emissions from Natural Gas, Oil, or Propane 
End-use Combustion Due to End-use Energy Efficiency – projects that 
reduce CO2 emissions by reducing on-site combustion of natural gas, oil, 
or propane in either an existing or new commercial or residential building 
by improving the energy efficiency of fuel usage and/or the energy-efficient 
delivery of energy services.  

http://www.rggi.org/co2-auctions/results
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5. Avoided Methane Emissions from Agricultural Manure Management 
Operations – projects that destroy methane generated by anaerobic digesters 
and the uncontrolled anaerobic storage of manure or  
organic food.  

Maryland	Offset	Projects

In Maryland, two additional potential offset projects are being explored, 
specifically the restoration of salt marshes and terrestrial sequestration 
through urban forestry.  Salt marshes are prevalent in Maryland and are 
of critical importance for estuarine ecosystems, such as those associated 
with the Chesapeake Bay, by serving as habitats for wildlife and buffers 
to large storms.  In addition, salt marsh soils have the capacity to 
sequester large amounts of CO2 through organic and mineral accretion in 
conditions of rising sea levels.  Marsh decline, however, is becoming more 
prevalent throughout the region, which leads to a decrease in carbon 
storage.  Through the placement of artificial sediment, it is possible to 
restore these marshes, allowing them to rebound and promote carbon 
sequestration.  In order for the salt marsh restoration to be successful, the 
new marsh surface must accrete with sea level rise.  

PPRP is assisting with a current effort by Restore America’s Estuaries 
to develop a formal offset protocol for salt marsh systems.  A key task 
during this development is to further investigate the methane emissions 
associated with these systems to determine the net GHG emission 
reductions that can be achieved.  As part of a plan developed under the 
GGRA, DNR has identified three components to promote wetland carbon 
sequestration:  the Blackwater National Wildlife Refuge, a PPRP study 
project in Dorchester County, and a Sea Level Affection Marshes Model.  
Maryland has great potential for reducing GHG emissions through 
sequestering carbon in restored wetlands and marshlands around 
the Chesapeake Bay.  The estimated GHG reductions from these three 
projects ranges from 0.5 – 0.65 million metric tons (MT) CO2 equivalent 
(CO2e). 

Blackwater Tidal Marsh Sequestration Project – PPRP, the U.S. 
Department of Energy (DOE), and several other partners are 
collaborating with the University of Maryland on the Blackwater Project 
to learn more about carbon sequestration in tidal marshes.  There are 
potentially as much as 20,000 acres available for this project, which would 
not only sequester thousands of tons of CO2 annually, but would also 
provide increased habitat for birds, terrestrial animals, and aquatic life 
that live in the area or use it for stopovers during their annual migrations.  
Wetlands can store up to 2.5 tons of carbon per acre.  The research team 
examined natural and man-made, or restored, marsh cells to better 
understand how marsh restoration may be used to offset CO2 emissions.  
The goal of this project is to develop a terrestrial carbon sequestration 
protocol that is generally applicable to estuarine wetlands and tidal 
marshes and which will lead to projects that produce carbon offsets.  

Dorchester County Wetlands Study – PPRP conducted a study 
of wetlands in Dorchester County to demonstrate the potential 
opportunities for carbon sequestration resulting from the protection and 
restoration of wetlands.  Dorchester County in Maryland was chosen 
as the study location because it contains extensive coastal marshes.  
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Areas for potential restoration were identified within the study area 
using DNR’s Green Infrastructure data.  Satellite-derived net primary 
productivity of the wetlands is used to estimate gross sequestration, and 
net accumulation was estimated based on the current understanding of 
carbon dynamics in coastal wetlands.

Sea Level Affection Marshes Model – DNR utilized this model to 
identify areas known as wetland transition zones, or areas projected to 
convert into wetlands.  These identified areas will become targeted areas 
for wetland restoration and land conservation, which is expected to help 
maintain coastal wetlands into the future.  Future carbon sequestration 
can be quantified within these targeting zones, and will be achieved 
through wetland restoration and establishment as inlands become wetter.

The second type of offset project Maryland is pursuing is urban forestry.  
Urban forestry projects involve the implementation of programs within 
urban communities to plant and grow trees.  This program provides 
two means for reducing CO2 emissions.  First, carbon is sequestered in 
the growing of trees due to an increase in biomass.  Second, there is an 
associated avoidance of emissions through energy conservation, as the 
trees can provide shade with a natural cooling effect for residences and 
other buildings in the community.  There is an interest among various 
State agencies and community groups to pursue urban forestry projects 
as an alternative to other, more traditional afforestation projects.

5.2.2	Maryland	Commission	on	Climate	Change
The Maryland Commission on Climate Change (MCCC) was established 
under an Executive Order in April 2007, with a primary mission to 
develop a Maryland Climate Action Plan (CAP).  The MCCC consists of 
the leaders of 16 State agencies and six members of the General Assembly.  
It is organized into working groups, including the Scientific and 
Technical Working Group (STWG), chaired by the University of Maryland 
Center for Environmental Science and MDE; the Greenhouse Gas & 
Carbon Mitigation Working Group (MWG), chaired by MDE and MEA; 
and the Adaptation and Response Working Group (ARWG), chaired by 
DNR and the Maryland Department of Planning.  

In August 2008, the MCCC released the final version of the Maryland 
CAP, 32 which was the first plan in the country to connect cutting edge 
climate science with both climate mitigation and climate adaptation 
planning.  The CAP contains the comprehensive assessments and 
strategies developed by each of the working groups, which included 61 
policy options, programs, and measures to reduce GHG emissions within 
the state and to help the State respond and adapt to the impacts of climate 
change, such as sea level rise.  These policy options cover a wide range 
of sectors, such as energy supply, transportation, agriculture, forestry 
and waste, where GHG emissions can be reduced and/or carbon can be 
sequestered.  Table 5-6 lists the recommended policy options that focus 
on reducing GHG emissions attributed to the energy supply sector and 
their implementation status, according to the MCCC’s November 2010 
CAP update report.

32 The final CAP is available on MDE’s website:  http://www.mde.maryland.gov/programs/Air/
ClimateChange/Pages/Air/climatechange/legislation/index.aspx



1 8 4

M A R Y L A N D  C U M U L A T I V E  E N V I R O N M E N T A L  I M P A C T  R E P O R T  —  1 6 T H  E D I T I O N

One of MCCC’s key policy recommendations from the MWG was to set a 
GHG reduction goal from 2006 baseline of 25 percent by 2020.  This exact 
goal was then codified into law when the Maryland General Assembly 
passed the 2009 GGRA, which is described in Section 5.2.3.  Also during 
the 2009 legislative session, the implementation of four key mitigation 
policies (RGGI, EmPOWER Maryland, Maryland’s RPS and the Maryland 
Clean Cars Program) from the CAP were identified as having the 
potential to achieve 60 to 70 percent of the 2020 GHG emission reduction 
goal.  The implementation of remaining mitigation policies proposed in 
the CAP are predicted to achieve the final 30 to 40 percent of the GHG 
reductions needed to reach the 2020 goal.  

Table 5-6 Energy Supply Sector Policy Options for Greenhouse Gas Reduction

Policy 
Number Policy Name

Projected 2008 - 2020 
GHG Reductions 
(MMtCO2e)

Projected Cost 
Effectiveness 
($/tCO2e)

Lead 
Agency 2010 Implementation Progress

ES-1 
Promotion of 
Renewable Energy 
Resources

3.3 $30.30 MEA • Actions taken to promote RPS 
(See ES-7)

ES-2

Technology-focused 
Initiatives for 
Electricity Supply 
(biomass co-firing, 
energy storage, fuel 
cells, clean energy 
incentives)

U U MEA

• MEA, the Department of 
General Services, and the 
University System launched 
the Generating Clean Horizons 
Initiative, resulting in Power 
Purchase Agreements with 
three utility-scale renewable 
developments (65 MW of onshore 
wind and 17 MW of thin film 
solar).
• MEA supported successful 
2010 legislation to make fuel cells 
eligible for net metering.

ES-3 
Cap and Trade 
(supporting state and 
federal programs)

17.0 U MDE

• Maryland participated in all 
RGGI auctions and commenced 
a MD CO2 Budget Trading 
Program

ES-4 Carbon Capture, 
Storage, and Reuse Study presented in CAP for informational purposes only; no action has been taken.

ES-5 

Clean Distributed 
Generation and 
Combined Heat & 
Power

13.0 $14.40 - 37.50 MEA • Actions taken to promote RPS 
(See ES-7)

ES-6 

Integrated 
Resource Planning 
(with or without 
re-regulation)

U U PSC

• The PSC evaluates Maryland’s 
long-term generating needs and 
electric companies’ plans for 
meeting those needs annually 
and publishes a Ten Year Plan.
• The EmPOWER Maryland Act 
calls for a 15 percent reduction 
in state per capita energy 
consumption and peak demand 
by 2015.  Utilities are responsible 
for 10 percent (see Section 5.1.2). 

(continued on next page)
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Policy 
Number Policy Name

Projected 2008 - 2020 
GHG Reductions 
(MMtCO2e)

Projected Cost 
Effectiveness 
($/tCO2e)

Lead 
Agency 2010 Implementation Progress

ES-7 Renewable Portfolio 
Standard (RPS) 100.7 $25.70 MEA

• Maryland’s RPS goal is for 
the state to obtain 20 percent of 
its electricity from renewable 
resources by 2022 (see Section 
5.1.1).
• MEA advocated for successful 
legislation to accelerate the 
near-term solar RPS requirement 
and to reauthorize the Maryland 
renewable energy production tax 
credit, offering up to $2.5 million 
to eligible taxpayers.
• MEA awarded hundreds of 
grants (from $1,000-10,000) to 
homeowners and businesses for 
wind, geothermal and solar PV 
systems.
• MEA developed and 
implemented Project Sunburst, 
a rebate program offering up 
to $1,000 per KW of solar PV 
capacity installed on public 
buildings, incentivizing 10 MW 
of new solar projects in the state.

ES-8

Efficiency 
Improvements and 
Repowering Existing 
Plants

17.9 $21.80 MEA

• Advocated for federal climate 
legislation that would establish 
a price on carbon, incentivizing 
existing plants to operate more 
efficiently.

ES-9 Carbon Tax Study presented in CAP for informational purposes only; no action has been taken.

ES-10 
Generation Portfolio 
Standard (1,125 lbs 
CO2e/MWh)

62.6 $42.40 MDE

• As per the PSC’s 
recommendation, MDE has 
deferred State action pending the 
adoption of a national GPS.

Notes:  MMtCO2e = million metric tons of CO2 equivalents; U = unquantified; ES = energy supply

Source:  Maryland Climate Action Plan, 2008; and November 2010 Update Report. 

Table 5-6 Energy Supply Sector Policy Options for Greenhouse Gas Reduction (continued)

5.2.3		Maryland	Climate	Change	Legislation
Over the last several years, Maryland has enacted several pieces of 
legislation that will help the State, both directly or indirectly, meet its 
climate change goals.  These bills target emissions from power plants and 
vehicles, spur development of renewable energy, and set energy efficiency 
and conservation goals (see Table 5-7).

During the 2009 session, the legislature passed the GGRA via  
House Bill 315/Senate Bill 278.  The main points of this legislation  
include the following:

• Requires the State to reduce GHG emissions by 25 percent below 2006 levels 
by 2020.
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• Directs MDE to develop and adopt a GHG reduction plan by 2012 that will 
not adversely impact the economy.

• Requires that MDE update its GHG emission inventory every three years.

• Contains a provision where the manufacturing sector is only subject to federal 
and RGGI regulations. (Emissions from this sector are small, constituting only 
4 percent of Maryland’s total GHG emissions.)

Table 5-7  Maryland Legislation to Reduce GHG Emissions

Legislation Description

Renewable Energy Portfolio Standard (HB 1308), 2004; 
Revised 2007, 2008, 2010, & 2011

Established a renewable portfolio standard for electricity supply. 
Amendments accelerated the RPS to 20 percent by 2022.

Healthy Air Act of 2006 (HB 189) Established a ceiling on NOx, SO2, and mercury emissions from 
power plants and directed the State to join RGGI.

The Clean Cars Act of 2007 (HB 44) Adopted California’s stringent vehicle emissions standard 
beginning in model year 2011.

EmPOWER Maryland Energy Efficiency Act of 2008 
(HB 374)

Set a target of reducing the State’s per capita electricity 
consumption and peak demand by 15 percent by 2015.

Regional Greenhouse Gas Initiative – Maryland 
Strategic Energy Investment Program (HB 368)

Created a fund using RGGI proceeds to invest in energy 
efficiency and renewable energy.

Several Bills for Renewable Energy Grant and 
Incentive Programs (HB 714-2004, SB 361-2005, SB 
314-2006, HB 377-2008, SB 565-2008)

Provided tax incentives and/or grants for renewable energy 
resources, including solar, geothermal, biofuels, and wind.

Maryland Clean Energy Center, 2008  
(HB 1337) Established the Maryland Clean Energy Center as in information 

clearing house and to lead collaborative efforts to promote clean 
energy development.

Greenhouse Gas Emissions Reduction Act of 2009 
(HB 315/SB 278)

Codified the GHG goals from the MCCC Climate Action Plan 
and authorized MDE to pursue the recommended measures.

Smart, Green, and Growing – Maryland Sustainable 
Growth Commission, 2010 (HB 474/SB278) 

Established the Maryland Sustainable Growth Commission to 
advise on growth and development issues in the State

5.2.4			Federal	Clean	Air	Act	Greenhouse	Gas	Initiatives
Based on policy initiatives and key court decisions, EPA began the 
process of regulating GHGs under the Clean Air Act.  There are several 
key regulatory initiatives in process that will affect power plants.

Greenhouse Gas Reporting Rules
In October 2009, EPA published the first comprehensive national system 
for reporting emissions of CO2 and other GHGs produced by major 
sources of GHGs in the United States.  This reporting rule (40 CFR Part 
98) was developed, as required, by the Consolidated Appropriations Act 
of 2008.
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The rule requires affected facilities to develop a GHG Monitoring Plan, 
track certain operating and production information, and report GHG 
emissions data annually.  The rule applies to three categories of sources:  
listed source categories regardless of GHG emission rates, listed source 
categories that emit more than 25,000 MT CO2e per year, and stationary 
combustion sources (with an aggregated maximum rated heat input 
capacity of greater than or equal to 30 MMBtu/hr) that emit more than 
25,000 MT CO2e per year.

The reporting rule currently covers 42 source categories and roughly 
13,000 facilities (including direct emitters and suppliers of fuel and 
industrial GHG).  These 42 source categories generate approximately 85 
– 90 percent of the nation’s GHG emissions.  The rule provides a phased 
reporting deadline based on source category type, with some facilities 
commencing reporting of 2010 data in 2011, including Maryland’s power 
plants.  Other facilities, such as those containing emissions sources 
associated with CO2 injection and geologic sequestration, begin reporting 
in 2012 on data collected in 2011.  

Under the rule, reporting is to occur by March 31st each year for prior 
year emissions.  However, for the 2011 reporting year, first-time reporting 
facilities have been granted an extension to September 28th.   Reporting is 
completed using the electronic GHG reporting tool (e-GGRT) developed 
by EPA.

GHG	Tailoring	Rule
As described in Chapter 4, EPA issued the GHG Tailoring Rule on May 
13, 2010.  This rule is one of the first at the national level to regulate GHG 
emissions from major stationary sources under the Clean Air Act and will 
affect power plants in Maryland and across the U.S. significantly.  The 
Rule addresses Prevention of Significant Deterioration (PSD) and Title 
V operating permit requirements for GHGs.  It regulates the pollutant 
“GHG” as the sum of six compounds:  CO2, methane (CH4), nitrous oxide 
(N2O), hydrofluorcarbons (HFCs), perfluorocarbons (PFCs) and sulfur 
hexafluoride (SF6).  Sources that trigger PSD for GHGs will be required 
to conduct a Best Available Control Technology (BACT) analysis for 
GHGs.  EPA issued BACT guidance related to GHG emissions under the 
PSD program in November 2010.33  The BACT guidance identified energy 
efficiency and carbon capture and storage (CCS) as potential BACT 
candidates.  EPA acknowledged that CCS would often be eliminated due 
to its current high economic impact.  

5.3 Coal-fired Generation and CO2
Coal is abundant in the U.S. and coal-fired electric generating units are 
effective in meeting baseload, intermediate load, and peak demands 
given their high reliability.  On the other hand, energy conversion from 
traditional coal-fired power plants generates the highest levels of CO2 

33 PSD and Title V Permitting Guidance for Greenhouse Gases, Prepared by the Office 
of Air Quality Planning and Standards, U.S. Environmental Protection Agency, 
November 2010.
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emissions on a per-unit-of energy basis of all the fossil fuels available, 
aside from petroleum coke.  CO2 is produced as a combustion product of 
any carbon-containing fuel.  All fossil fuels contain significant amounts 
of fuel-bound carbon that is oxidized into carbon monoxide (CO) and CO2 
during combustion.  CO2 emissions from conventional coal combustion 
technologies generally amount to approximately 1 ton per MWh of 
electricity generated, compared to 0.4 to 0.6 ton per MWh34 from natural 
gas-fired generation (e.g., combined cycle/simple cycle gas turbines).  
Figure 5-4 shows the approximate level of CO2 formed when combusting 
various fossil fuels.  As shown in the figure, the combustion of natural 
gas yields approximately 40 to 50 percent less CO2 than the combustion 
of coal and petroleum coke, and approximately 25 to 30 percent less CO2 
than the combustion of distillate and residual oil.  

For coal to have an environmentally acceptable future, CO2 emissions 
from new and existing coal-fired power plants will need to be mitigated 
to as low a level as feasible given recent regulatory drivers facing the 
electric utility industry.  CO2 mitigation for coal-derived power is a highly 
debated topic; however, there are several options that can be effective:  

• Improving generation efficiency (providing a reduction in overall CO2 
emissions per megawatt of electricity generated), either through the 
development of new plants or upgrading existing facilities;

• Substituting a fraction of the coal with a carbon-neutral fuel such as biomass 
(biomass co-firing).  Some modern coal-fired boiler designs are currently 

34 Sherwell, J., Flynn, P., and Ross J., “IGCC: Opportunities for Alternative Energy 
Technologies in Maryland”, Maryland Power Plant Research Program Publication No. 
DNR-12-5182010-454, June 2010.

Figure 5-4 CO2 Emissions from the Combustion of Fossil Fuels

Source:  U.S. Energy Information Administration (http://www.eia.doe.gov/oiaf/1605/coefficients.html).
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capable of accommodating up to 20 to 30 percent biomass co-firing, with a 
corresponding reduction in CO2 emissions; and 

• CO2 capture and geological storage; federal programs are beginning to provide 
support to validate this option.

Currently, three general methods are available to capture CO2:

• Post-combustion capture, in which CO2 is separated from flue gases typically 
using sorbent or solvent systems;

• Pre-combustion capture, in which CO2 is captured prior to combustion 
and generally involves a shift reaction to convert synthesis gas to CO2 and 
hydrogen; and

• Oxyfuel firing, in which the fuel is fired with an oxygen/ CO2 mixture, thus 
producing a CO2-rich flue gas that is easier for CO2 capture.  Oxyfuel firing 
methods have been demonstrated in several projects abroad.  Several feasibility 
studies are currently underway for options using advanced supercritical plants.

Located in Cumberland, Maryland, the AES Warrior Run power plant has 
been capturing a small portion of its CO2 emissions for use in the food 
and beverage industry since 2000.  This 180-MW circulating fluidized 
bed generating unit uses a post-combustion monoethylamine flue gas 
scrubber system to removed approximately 110,000 MT CO2 from a 2 to 
3 percent slip-stream of the plant’s flue gas.  The extracted CO2 is then 
purified to a 99.99 percent purity level using carbon filters and molecular 
sieves.  The CO2 is stored under pressure in large, steel storage tanks until 
it can be shipped off-site for beneficial use.  

Numerous carbon capture demonstration projects are currently under 
development in the U.S.  Most of these projects are funded by DOE’s 
National Energy Technology Laboratory programs and are designed 
to achieve a target CO2 capture efficiency of 90 percent, a resulting 
35 percent or less increase in the cost of electricity, and to capture 
and sequester or beneficially use at least 300,000 tons of CO2 per year.  
These projects incorporate the full range of existing carbon capture 
technologies, as well as test the viability of emerging innovative methods, 
such as cryogenic and phase-changing sorbent capture.  The projects 
are in various stages of development; however, most are several years 
away from commercial-scale testing.  The key barriers to carbon capture 
technology implementation for new and existing power plants are the 
lack of federal climate change regulations and large capital and operating 
costs, which are currently projected to increase the cost of electricity by as 
much as 80 percent.  The beneficial use of captured CO2 prior to storage 
to create value-added products or services may alleviate some of the 
economic burden. 

5.3.1	 Potential	for	CO2	Storage	and	Beneficial	Use	
for	Maryland	Sources	
The capture and subsequent beneficial use and/or storage of carbon 
emissions continue to gain interest as methods of reducing and 
mitigating GHG emissions in the U.S.  Furthermore, there is potential 
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for geologic formations in and near the state to serve as possible carbon 
storage sites.  The next two sections describe the potential CO2 storage 
sites and beneficial use options for Maryland sources.  

Storage of CO2 from Maryland Sources
Carbon capture and storage technologies can be employed to reduce 
emissions by sequestering CO2, either terrestrially or geologically.  
Terrestrial sequestration options include eroded and non-eroded 
cropland, marginal land, mineland, and wetlands and marshlands (see 
page 184).  Restoring these areas allows carbon to be sequestered in the 
soil and in plant matter that develops.  Geological sequestration, on the 
other hand, involves pumping CO2 into underground storage reservoirs.  
The primary types of geological reservoirs are depleted oil and gas 
fields, unmineable coal seams, and deep saline formations.  A co-benefit 
to geological sequestration in oil and gas fields, is that the pressurized 
CO2 displaces residual oil and gas allowing more of the resource to be 
extracted.  A similar technique utilizes CO2 injection into unmineable 
coal seams to displace and recover coal bed methane.  Another potential 
sequestration option involves injecting CO2 into (otherwise unused) deep 
saline reservoirs.  Deep saline reservoir injection has two important 
benefits — potential storage capacity in the U.S. is very large and many 
are close to existing large CO2 point sources.

The Midwest Regional Carbon Sequestration Partnership (MRCSP) was 
established by the U.S. DOE to assess the technical potential, economic 
viability, and public acceptability of carbon sequestration within an eight 
state region — Indiana, Kentucky, Maryland, Michigan, New York, Ohio, 
Pennsylvania, and West Virginia.  The MRCSP region has great potential 
for sequestration in geological and terrestrial sinks.  In Maryland, 
depleted or nearly depleted natural gas reservoirs and unminable coal 
seams in Garrett and Allegany counties are suitable for geological 
carbon storage.  Potential exists within the State of Maryland for future 
sequestration as well as utilization of CO2.  The geology of the western 
portion of Maryland is especially attractive for the possible storage 
and use of CO2 in enhanced coalbed methane recovery.  Additionally, 
potential exists for CO2 storage in other formations in the central to 
eastern portion of the state.  Specifically, it has been suggested that the 
Taylorsville Basin, a Triassic Rift Basin underlying the Coastal Plain 
sediments that extends from southern Maryland into Virginia, may be an 
appropriate formation for CO2 storage due to its geologic characteristics.  
Another candidate formation for carbon sequestration exists in the 
Coastal Plain of Maryland, the Waste Gate Formation.  This stratigraphic 
unit was identified in the 2005 MRCSP Phase I Report.  Figure 5-5 shows 
the locations of potential geologic sequestration sites in Maryland.

Beneficial Use of CO2

An increasing global concern over CO2 emissions coupled with 
complicated economics has resulted in the development of techniques 
to use CO2 rather than simply sequestering it.  Recent studies encourage 
the acceptance of CO2 as a commodity, in response to its usefulness in 
enhanced recovery of oil and gases.  As attitudes toward carbon capture, 
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storage, and use improve, issues such as economics, technology, and 
global policy become increasingly important.  Although the potential for 
CCS projects has been demonstrated, the execution of CCS is often cost-
prohibitive due to the expense of capture and transport, which typically 
accounts for 70 to 90 percent of the total implementation costs.  Many 
studies suggest regional reuse of CO2 as the best technique.

In the United States, most CCS projects are located in the southern 
and western states, where mature oil fields are prevalent.  A leading 
company, Denbury, has found success in developing CO2 reserves for 
enhanced oil recovery (EOR).  In 2010, they made several improvements 
to CCS projects, including completion of the 325-mile “Green Pipeline,” 
which extended their CO2 reserves to the southeast Texas oil fields.  This 
addition is part of an 800-mile network of pipelines in the Gulf Coast 
region, where Denbury has been producing natural sources of CO2 for 
EOR uses over the past 11 years.  Although the company now owns all 
producing CO2 wells in the Gulf Coast region, they have begun to acquire 
anthropogenic sources.  To support the production of mature oil fields in 
the Rocky Mountain region, both natural and man-made CO2 reserves 
were purchased for transport via the “Greencore Pipeline,” scheduled for 
construction beginning in 2011.  Denbury has been successful in the use 
of CO2, demonstrating the changing attitude toward CO2 as a commodity.

Figure 5-5 Potential Geologic Repositories for CO2 in Maryland

Source:  Frostburg State University.

Notes:
1.  Information regarding the Brandywine Anticline carbon 
repository was obtained from the 1986 MGS Report of 
Investigation No. 44.
2.  Deep well data was compiled from information gathered from 
the 1970 MGS Basic Data Report No. 5:  Deep Wells of Maryland.
3.  Information regarding the Towson Dome Area was obtained 
from the Mid-Atlantic Piedmont Tectonic Missing Link of the 
Appalachians (GSA Special Paper 330).
4.  Information regarding the Waste Gate Formation carbon 
repository was obtained from the 1982 MGS Open File Report 
82-02-1:  Waste Gate Formation.
5.  Geologic information was obtained from 1956 and 1968 maps 
produced by the Maryland Geologic Survey.  As geologic 
symbolization varied between the two maps, slight variations in 
geologic data may occur.
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A North American project, which has proven to be a successful 
end-to-end CCS operation, is the Weyburn-Midale CO2 Project.  
This project was initiated in 2000 and involves capturing 
CO2 from the lignite-fired Dakota Gasification Company 
synfuels production plant located in North Dakota.  The 
CO2 is transported 205 miles via pipeline and then injected 
into the Weyburn oilfield in Canada.  The CO2 is utilized 
to increase oil and gas extraction from Weyburn, which 
previously had declining production rates.  It is anticipated 
that the Weyburn Project will extend the life of the Weyburn 
field by approximately 20-25 years, with an estimated total 
increase in oil recovery of 34 percent.  Monitoring is being 
conducted as part of this project to evaluate the extent of CO2 
storage and to ultimately assess the technical and economic 
feasibility of geological storage of CO2 in oil reservoirs, develop 
implementation guidelines for such projects, and identify the 
associated risks, especially the long-term risks of leakage.  

Shell has initiated the Quest CCS project in cooperation with the 
federal and provincial governments of Alberta, Canada, who 
will provide $865 million in funding over the next 15 years.  The 
Quest project is expected to capture over one million tons of 
CO2 per year from Shell’s oil processing plant in Edmonton.  The 
CO2 will be geologically sequestered in an attempt to reduce 
the footprint of Shell’s Athabasca oil sands project, and the first 
injection is scheduled for 2015.

The United Arab Emirates (UAE) continues to be a leading 
nation in CCS research.  The state-controlled companies Adma-
Opco and Adco are currently studying the behavior of CO2 
injected into offshore oil fields and its effect on EOR.  Since 
2009, Adco has captured 60 tons of CO2 daily from industry for 
injections into the Rumaitha pilot well in the Bab field.  These 
two subsidiary companies of the state have reported positive 
results from the pilot injections.  Another company, Masdar, 
is planning a multibillion dollar CCS network in the UAE to 

capture CO2 from a steel plant in Musaffah and transport it through a 
500-km pipeline for EOR in the Abu Dhabi oil fields.  Dubai Petroleum 
has begun work on what Oil & Gas Journal has called “the world’s largest 
CO2 capture and EOR project”.  The first phase of injection planned for 
2012 will use CO2 captured from a power plant, at a volume of about 10 
times the annual carbon production of the AES Warrior Run plant in 
western Maryland.  The project exemplifies great potential for the use of 
CO2 in lieu of simple sequestration.

Although many nations have adopted the concept of CO2 as a commodity, 
there are unresolved issues regarding CCS projects.  As a leading country 
in carbon capture and use, the UAE has been working with the United 
Nations to encourage them to include CCS as an accepted technology 
in their Clean Development Mechanism.  In addition to the issue of 
worldwide acceptance of CCS, the issues of technology, infrastructure, 
and economics require continued research.  Global policy issues involve 
the debate over CCS as a worthwhile investment, and whether CO2 
used for economic gain, like EOR, would be considered eligible for 

U.S. Increases Focus  
on CO2 Use for 
Enhanced Recovery 
The United States leads the world in both the number 
of CO2 EOR projects and in the volume of resulting 
oil produced, largely due to favorable geology.  
The Permian Basin, located in West Texas and 
southeastern New Mexico, contains the vast majority 
of global CO2 EOR activity.  However, a growing 
number of CO2 enhanced oil, gas, and coal bed 
methane projects are being launched across North 
America, effectively establishing a CO2 commodity 
market.  Seeing the benefits of this use, DOE recently 
shifted the focus of its clean coal research program 
from just CO2 storage to utilization in enhanced 
recovery.  This beneficial use not only facilitates the 
production of otherwise stranded domestic oil and 
natural gas resources, potentially offsetting the large 
costs of CO2 capture and compression necessary 
for CCS applications, but also sequesters significant 
volumes of CO2 in ultimately played out oil and 
gas reservoirs.
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carbon credits.  Technological issues suggest the need for further study to 
assure that carbon is permanently sequestered and that the potential for 
future leaks is minimized.  A worldwide effort to examine the issues and 
improve techniques and policy would facilitate the success of global CCS 
development.

5.3.2	Unconventional	Gas	Resources	and	Their	Impacts	
Unconventional gas resources, while very plentiful in the United States, 
have not played a significant role until recently in meeting U.S. gas 
demand.  It has not been until the last two decades that unconventional 
resources have been leveraged to a significant extent.  This is, in part, 
due to the costs of recovering these reserves relative to conventional gas 
recovery, as well as more recent technological advances that have been 
made in gas production.  

The natural gas industry characterizes “unconventional gas” as gas 
that has formed in rock formations which are not permeable, and more 
specifically, do not allow for the natural migration of gas to collect in 
large quantities between permeable and impermeable rock layers.35  Gas 
that collects between permeable and impermeable rock formations by 
natural migration is what makes up our “conventional” gas reserves.  

Historically, natural gas production in the U.S. was predominantly from 
conventional sources, but over the last few decades, unconventional 
gas has become increasingly more important as a result of significant 
technological improvements made since the late 1980s.  In particular, 
advances in horizontal or “directional drilling” and hydraulic fracturing 
techniques are allowing developers to tap into deep gas reserves that had 
been inaccessible or, even if physically accessible, were not economically 
viable to exploit.  During the late 1980s and early 1990s, the exploration 
and production of unconventional gas reserves were also accelerated in 
part due to tax incentives designed specifically to spur development.36  
Over the last decade, further improvements in technology and economies 
of scale contributed to significant growth in unconventional gas 
production.  By 2009, domestic unconventional gas production exceeded 
that of conventional gas.  The U.S. Energy Information Administration 
predicts that by 2035, total domestic production will grow by about 20 
percent, with unconventional gas resources providing around 75 percent 
of total U.S. gas production. 

Deposits of unconventional natural gas exist in Western Maryland in the 
Marcellus Shale formation, a geologic feature in the Appalachian Range 
that generally stretches from West Virginia into central New York, as seen 
in Figure 5-6, and the Utica Shale formation, depicted in Figure 5-7.  In 
fact, there are many shale gas formations, including several others in the 
U.S., such as the Barnett and the Eagle Ford.  Geologists have long known 
about the natural gas resources contained within these formations, 
but had not considered the gas economically recoverable until recent 
advances in drilling technology.  Production wells have been drilled into 
the Marcellus Shale formation in the states of New York, Pennsylvania, 

35 http://www.enerdynamics.com/documents/Insider91807_000.pdf
36 http://www.eia.doe.gov/oiaf/analysispaper/unconventional_gas.html

http://www.enerdynamics.com/documents/Insider91807_000.pdf
http://www.eia.doe.gov/oiaf/analysispaper/unconventional_gas.html
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Ohio, and West Virginia, but not yet in Maryland.  MDE has received 
multiple permit applications for drilling in the Marcellus Shale, but 
there is still much uncertainty regarding the environmental impacts of 
hydraulic fracturing.  In 2010, EPA began addressing questions regarding 
the impact of hydraulic fracturing on water supplies, water quality, and 
air quality, among other issues, and is currently examining the practice 
more closely.  In August 2011, DOE released a report indicating that 
hydraulic fracturing presents risks to the air, water, and land that must be 
addressed by energy companies and federal and state regulators.

Availability of vast reserves of economically viable, domestic 
unconventional gas, such as from the Marcellus, has the potential to 
change the face of the electric generation fuel mix in the United States.  
Additional gas supply may spur power plants to switch from distillate 
oil to natural gas at existing combustion turbines, or install new high 
efficiency natural gas-fired combustion turbines to replace older coal- and 
oil-fired units.  Whether through fuel switching or the development of 
new natural gas-fired units, the Maryland electric power industry will 
likely experience a shift in the coming decades as natural gas resources 
displace coal resources throughout the PJM region.

Burning natural gas results in lower direct emissions of GHG (and 
other pollutants) on a per-MW basis than burning coal (see Figure 5-4).  
Therefore, for example, switching from coal to natural gas may qualify 
under the Clean Air Act as the BACT level of pollution control for GHGs 

Figure 5-6 Location of the Marcellus Shale Formation
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from power plants.  Because it is generally considered a “clean” fuel, 
many consider natural gas to be a transitional fuel over the next several 
decades from the use of fossil fuels to renewable energy sources and 
other low- or no-GHG emitting fuels.  However, the hydraulic fracturing 
processes used to capture unconventional gas stored in shale formations 
may result in GHG emissions, which has prompted some researchers 
to investigate the “carbon footprint” of natural gas use — from the 
production through combustion — more carefully.  

Researchers at Cornell University37 evaluated the GHG footprint of 
shale gas reserves, including emissions of methane during hydraulic 
fracturing to extract the gas.  Methane, a primary component of natural 
gas, is a powerful GHG that is 21 times more effective in trapping heat in 
the atmosphere than CO2 over a 100-year period.  In addition, methane 
contributes substantially to the GHG effect on shorter time scales, and 
is an important gas to mitigate to reduce near-term warming.  The 
researchers’ results suggest that the GHG footprint of shale gas is greater 
than that of conventional gas, due in part to the release of significantly 
more (at least 30 percent and possibly twice as much) methane emissions 
during the drilling and extraction processes, compared to conventional 
gas production.  The study concludes the GHG footprint is even greater 
than that of coal over certain time scales and under certain conditions.  

37 Howarth, R.W., R. Santoro, A. Ingraffea.  2011.  Methane and the Greenhouse-gas Footprint 
of Natural Gas from Shale Formations, A Letter.  Climatic Change, DOI 10.1007/s10584-011-
0061-5.

Figure 5-7 Location of the Utica Shale Formation
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On the other hand, researchers at Carnegie Mellon recently completed 
a life cycle assessment of GHGs from unconventional gas production 
in the Marcellus.38  A life cycle assessment evaluates the impacts of a 
process, product, or system holistically over its entire life cycle from raw 
materials extraction to manufacturing, use, and end-of-life.  Carnegie 
Mellon’s results suggest a smaller difference in the GHG footprint 
between conventional and unconventional gas, and generally lower life 
cycle GHG emissions from use of unconventional natural gas to generate 
electricity than from coal.  There is a substantial amount of life cycle 
assesement and GHG footprinting research being conducted that will 
provide additional insights into the broader implications of the use of 
conventional and unconventional gas in the U.S. energy sector.

5.4 Generation Technology and Innovation
As detailed in Chapter 2, historic methods of generation in Maryland 
have been mainly fossil fuel combustion-based, with some non-
combustion methods, such as hydroelectric and nuclear generation.  In 
recent years, however, there has been an emphasis within the state on 
the development of renewable energy sources (see Section 2.1.5).  Fossil 
fuel energy sources generally have greater impacts on the environment 
than their renewable counterparts.  Although the timeframe for when the 
demand for coal, oil, and natural gas will outweigh economically feasible 
supply (often also referred to as the “peak”) is widely debated, these 
resources are indisputably finite.

In general, electricity in the United States is generated by large 
centralized power stations (typically 300 – 3,000 MW) and is delivered 
to load centers by the regional transmission and distribution networks.  
An alternative to this traditional system is distributed generation, which 
is small-scale energy generation (typically 1 kW – 5 MW) that is located 
close to the point of use.  Home-based solar, wind, and geothermal 
installations are examples of distributed generation that are gaining in 
popularity, as described in Section 2.1.3.

Long-term trends will likely involve a surge in renewable energy project 
development and technology advancement, such as more efficient solar 
energy on a utility-scale, increasing amounts of wind energy being 
integrated into the electric mix, and some innovative offshore generation 
technologies.  Furthermore, advances in energy storage technologies, such 
as more efficient batteries and flywheels (discussed in Section 5.5.2) will 
improve the reliability of renewable energy sources.

5.4.1	 Offshore	Wind	Energy
Wind energy is becoming increasingly more common throughout the U.S. 
and more desirable in Maryland.  With the State’s greatest wind energy 
potential located offshore, the possibility of developing a wind facility  
off the coast of Maryland has begun to receive growing attention in 
recent years.  

38 Jiang, M., W.M.Griffin, C. Hendrickson, P. Jaramillo, J. VanBriesen, A. Venkatesh, Life 
Cycle Greenhouse Gas Emissions of Marcellus Shale Gas, Environ. Res. Lett. 6 (July-September 
2011) 034014 doi:10.1088/1748-9326/6/3/034014.
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To date, no offshore wind facilities have been developed 
in United States waters.  Nonetheless, 12 countries now 
have offshore wind plants providing energy to their 
grids—Denmark, Belgium, China, Finland, Ireland, 
Germany, Italy, Japan, Netherlands, Norway, Sweden, 
and the United Kingdom.  By the end of 2010, these 
countries had a total of 47 offshore wind projects 
representing over 3,000 MW of generating capacity. 

NREL estimates the installed capital costs for an 
offshore wind facility at approximately $4,250 per kW 
of capacity, which equates to installed costs of roughly 
$2.1 billion for a 500 MW facility.39  The capital costs of 
offshore wind can vary widely depending on technical 
aspects of the specific project.  Note that there is also an 
innate level of uncertainty around this estimate because 
of the relative newness of the industry and the lack of 
U.S. experience.  Capital costs of onshore wind facilities, 
by comparison, are typically around $2,000 per kW—
about half the installed cost of offshore wind.  

There are a number of factors that can be attributed 
to the higher capital costs for offshore wind facilities, 
as compared to onshore wind facilities.  In general, it 
is more complicated, and therefore more expensive, 
to perform work at sea than on land.  Offshore wind 
turbines require more complex foundations and 
specialized installation vessels.  Generally, capital 
costs are expected to increase with greater water depths.  Access to the 
development site is limited and will often require additional logistical 
planning, when compared to land-based projects.  Depending on the 
project, the developer may be required to purchase and install the 
submarine transmission cables necessary to import the energy to shore.  
Capital costs for offshore wind facilities are also expected to increase 
when projects are sited farther from shore, because longer power cables 
would be required and project logistics become increasingly complex.  
Nonetheless, as offshore wind technology matures, prices are expected  
to decline.

Offshore Wind Energy Activities in Maryland  

Permitting	Issues		

Offshore wind power is new to the United States energy industry, so 
there is relatively little institutional knowledge about the resource.  As 
such, the regulatory and institutional structures for offshore wind energy 
are just beginning to emerge.  Offshore wind energy facilities will require 
regulatory approval from both federal and state agencies, and in many 
cases local agencies as well.

39 U.S. DOE, National Renewable Energy Laboratory. Large-Scale Offshore Wind Power in the 
United States (September 2010).  http://www.nrel.gov/wind/pdfs/40745.pdf.

Offshore Wind Technology
To make offshore wind energy more cost-effective, some 
manufacturers are now designing larger wind turbines capable of 
generating significantly more electricity than traditional onshore 
wind turbines.  New onshore turbines typically have a rated 
capacity between 1.5 and 3 MW, but several manufacturers are now 
considering 10 to 20 MW turbine designs for future offshore wind 
plants.  As shown in the picture, new technologies are also under 
development to place these larger turbines at greater depths.

Source:  NREL. http://www.nrel.gov/wind/pdfs/40745.pdf. 
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Under the Energy Policy Act of 2005, the U.S. Department of the Interior’s 
Bureau of Ocean Energy Management (BOEM), formerly the Minerals 
Management Service, is the lead federal agency responsible for leasing 
in federal waters (greater than three nautical miles from shore) for 
ocean energy technologies.  BOEM’s authority covers offshore renewable 
energy developments, including commercial-scale wind power projects.  
Dependent upon the situation, lease issuance will be based on either a 
competitive or non-competitive process.  Once a potential developer is 
selected and granted leasing rights by BOEM, the project will undergo an 
environmental and permitting review process, which may take years to 
complete, before construction may begin.  This process typically includes 
the following:  

• A National Environmental Policy Act (NEPA) review is required, calling 
for an Environmental Assessment, and likely a full Environmental Impact 
Statement (EIS) if the project’s impacts are deemed significant enough.

• The project must be in compliance with each relevant state’s coastal 
management program as administered under the Coastal Zone Management 
Act.

• In accordance with Section 10 of the Rivers and Harbors Act, a permit is 
required from the U.S. Army Corps of Engineers (USACE) for construction of 
any structures that would obstruct navigable waterways of the United States.

• In accordance with Sections 401 and 404 of the Clean Water Act, project 
developers would also have to obtain a permit from the USACE for the 
dredging and backfilling that would be required for project construction. 

• FERC approval is needed before a project can begin to transmit energy into the 
electrical grid.

• The Federal Aviation Administration must be notified of any construction 
exceeding 200 feet in height.

Maryland Coastal Atlas
In June 2010, Governor O’Malley released Maryland’s Coastal Atlas, an online mapping and planning tool that allows users to visually analyze 
and explore data for coastal and ocean planning activities, including renewable offshore energy exploration.  The Coastal Atlas is the result of 
a collaborative effort among Maryland DNR, MEA, Towson University, the University of Maryland, The Nature Conservancy, and the National 
Oceanic and Atmospheric Administration.  

The data available through the Coastal Atlas include physical characteristics, human uses, and ecological resources.  This tool serves to assist 
State agencies, offshore wind developers, and affected stakeholders in selecting areas where offshore wind energy projects may be most 
compatible with existing uses and natural resources.
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• The U.S. Coast Guard must grant permission to establish aids to maritime 
navigation.

• Finally, as the lead federal agency, BOEM must approve all plans, including: 

  — the Site Assessment Plan; 

  — the Construction and Operations Plan (COP); and 

  — the Decommissioning Plan.

In July 2011, a revised map of the lease area that is being considered 
for potential offshore wind development was released, see Figure 5-8.  
Turbines could be placed within a 94 square-nautical mile area between 
10 and 27 nautical miles offshore from Ocean City, Maryland.  Wind 
facility developers will need to review the available sites when the lease 
area is finalized and decide whether to propose any turbine sites directly 
off Maryland’s short Atlantic coastline.

Figure 5-8 Wind Energy Areas Under Consideration by BOEM

Source:  BOEM, 2011.  http://www.boemre.gov/offshore/RenewableEnergy/
SmartFromTheStart.htm.

http://www.boemre.gov/offshore/RenewableEnergy/SmartFromTheStart.htm
http://www.boemre.gov/offshore/RenewableEnergy/SmartFromTheStart.htm


2 0 0

M A R Y L A N D  C U M U L A T I V E  E N V I R O N M E N T A L  I M P A C T  R E P O R T  —  1 6 T H  E D I T I O N

In addition to federal approval, it will be necessary for developers to 
obtain state and local regulatory approval.  For example, a CPCN from 
the Maryland PSC would be necessary to transmit electricity to the 
existing electrical grid. 

Offshore Wind Energy Activities in the Region  
A few projects along the Atlantic coast are paving the way for offshore 
wind utilization in our area: 

Cape Wind Project in Massachusetts – The Cape 
Wind Project is to be built on Horseshoe Shoal in 
Nantucket Sound, off the coast of Cape Cod.  The 
project will be about five miles from Hyannis and 
even further from most Cape Cod beaches.  The 
developers plan to paint the supporting towers to 
blend in with the sea and sky.  The distance offshore 
results in visibility of only a half-inch above the 
horizon on clear days.  As currently designed, the 
project will consist of 130 wind turbines and provide 
up to 468 MW.  The project has undergone a NEPA 
review with a final EIS and Record of Decision issued 
by BOEM, authorizing the construction of the project.  
Furthermore, BOEM has approved the COP, as 
submitted by Cape Wind Associates.  The COP would 
allow construction to begin as early as the fall of 2011; 
however, financing has been a significant hurdle.  

Deepwater Wind in Rhode Island – Deepwater 
Wind is proposing to build a 1,000 MW offshore 
wind project off the coast of Rhode Island, with 
an accompanying transmission network to serve 
multiple states.  Called the Deepwater Wind Energy 

Center, the project would include 200 large turbines in the deep ocean 
waters of the Southern Rhode Island Sound, with most turbines between 
about 20 and 25 miles from shore.  Deepwater Wind estimates the $5 
billion project could produce power at the cost of about 15 to 16 cents/
kWh.

Bluewater Wind Project in Delaware – For several years, NRG Bluewater 
Wind planned a wind power facility off the coast of Delaware, with 
a generating capacity of up to 600 MW.  In 2008, Delmarva Power 
committed to purchasing 200 MW of Bluewater’s future electricity output.  
However, the developer has been unable to secure financing, and in 
December 2011 NRG announced that it was canceling the project.

Environmental and Socioeconomic Risks 
Wind turbines can provide environmental benefits through the reduction 
of GHG emissions and conservation of water resources.  However, 
as with all energy sources, there are a number of environmental and 
socioeconomic risks associated with offshore wind energy.  Studies 
suggest that the potential risks associated with offshore wind projects are 
typically site-specific.  Research at European installed projects and U.S. 

Lillgrund Offshore Wind Facility
A service vessel makes its way toward the Lillgrund wind power facility 
- Sweden’s largest offshore wind installation.  The 48 turbines have a 
capacity of 2.3 MW each, and together generate 330 GWh annually.  
The facility began commercial operation in 2008. 

Source:  http://www.oceanpowermagazine.net/?p=2390

http://www.oceanpowermagazine.net/?p=2390
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baseline studies are building the knowledge base and helping to inform 
decision-makers and the public.  Outlined below are some of the primary 
stakeholder concerns regarding offshore wind power facilities:

• Marine populations:  Site-specific research is necessary to gain a better 
understanding of the potential impacts to marine populations.  European 
studies conducted to date suggest that the impacts of offshore wind facilities on 
marine populations are minimal, but U.S. studies may be required to replicate 
these results and address mitigation of any harmful effects.  

• Avian populations:  Concerns exist regarding bird and bat mortality due to 
collisions with turbines; however, European studies suggest that birds are able 
to adapt to the turbines and avoid collisions.  Another concern regarding avian 
populations is the possible fragmentation of their ecological habitat network 
(e.g., migration pathways, breeding, and feeding areas).

• Visual effects/property values:  Extensive studies to estimate the change 
in property values as a result of the presence of offshore wind turbines have 
not been conducted for coastal communities in the United States.  Studies 
conducted for onshore wind projects, however, show minimal to no impact 
on real estate prices and property values as a result of the presence of wind 
turbines.  

• Tourism:  Coastal communities that are dependent on beach vacationers and 
the resulting local revenues and tax base have expressed concerns about the 
presence of offshore turbines; however, the evidence is ambiguous.  Denmark 
currently attracts tourists with ‘Energytours’ of offshore wind facilities.  In 
March 2011, the developers of the Cape Wind project and Hy-Line Cruises 
announced the creation of a joint venture to offer ‘ecotours’ of the offshore  
wind facility.

• Marine safety:  The possibility of a ship colliding with a turbine poses a 
potentially significant risk to the marine environment from fuel leaks from a 
disabled ship or to human safety should the turbine collapse.  Measures will 

Atlantic Wind Connection
The Atlantic Wind Connection (AWC) project is 
the first offshore backbone electrical transmission 
system proposed in the United States.  Instead 
of having each offshore wind project develop a 
radial line to shore, the AWC project will develop 
a comprehensive connection system to integrate 
offshore wind energy into the electrical grid.  The 
project would enable 6,000 to 7,000 MW of offshore 
wind energy capacity to be integrated into the PJM 
grid.  An additional side-benefit would be increased 
reliability and reduced transmission congestion  
in the heavily congested northeast corridor by 
providing an additional backbone transmission 
link.  The AWC project is led by the independent 
transmission company Trans-Elect with Atlantic  
Grid Development as the project developer and 
Good Energies, Google, and Marubeni Corporation 
as financial sponsors.  

Source: Atlantic Wind Connection. http://atlanticwindconnection.com/ 

http://atlanticwindconnection.com/
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need to be taken to prevent collisions (e.g., navigation exclusion zones, distance 
requirements for routes, mapping on navigation charts, and warning lights); 
however, a risk assessment for the Horns Rev II wind facility located outside of 
Denmark concluded that the likelihood of ship-to-ship collision is “significantly 
higher” than the probability of a vessel colliding with a wind turbine. 

5.4.2	Fuel	Cells	and	Hydrogen
Hydrogen is not only the most abundant element in the universe, making 
up about 75 percent of all matter, but it also contains the most energy 
of all fuels (Table 5-8).  Hydrogen, however, is very rare on Earth in its 
elemental form and must be produced from other compounds before it 
can be utilized as an energy source.  There are various ways to produce 
hydrogen. Hydrogen-rich natural gas and coal can be broken down to 
harvest the hydrogen.  Hydrogen can also be extracted from water and 
chemical or biological compounds.  For example, biohydrogen can be 
produced from algae that will release hydrogen instead of oxygen in a 
sulfur-deprived environment.  It can also be produced from certain types 
of bacteria feeding on wastes in a bioreactor.  

Table 5-8 Energy in Fuels

Fuel Type Btu/lb

Hydrogen 55,000

Natural Gas 21,148

Gasoline 20,700

Diesel 19,800

Coal 15,000

The most efficient use of hydrogen is in fuel cells.  Fuel cells create 
electricity quietly and reliably, and emit only water.  The DOE’s Hydrogen 
Program is conducting extensive research and analysis into safely 
and efficiency producing, transporting, and storing hydrogen.  The 
program aims to enable commercialization of portable, stationary, and 
transportation fuel cell applications.  

Commercial deployments increased significantly in 2010, with the 
Hydrogen and Fuel Cell Technical Advisory Committee announcing 
that over 400 fuel cell installations were completed throughout the year, 
largely due to funding from the American Recovery and Reinvestment 
Act (ARRA).  In addition, over 400 fuel cell forklifts were sold in the 
fourth quarter of 2010, without the aid of federal government subsidy,  
and an additional 290 forklifts were placed through ARRA in the first 
half of 2010.  U.S. fuel cell back-up power installations have seen growth 
as well, due to government grants and federal early adoption, and fuel 
cell systems were noted throughout 2010 as being used more frequently 
in retail stores, office buildings, and manufacturing facilities for heat 
and/or power generation.  

Utility-scale fuel cell installations have been proposed in the United 
States, but they are rare.  In November 2010, FirstEnergy Corp. and 
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Ballard Power Systems launched a 1 MW fuel cell at FirstEnergy’s 
Eastlake Plant in Ohio.  The multi-year demonstration project is being 
conducted in collaboration with the Electric Power Research Institute, and 
the facility is designed to generate electricity from hydrogen during peak 
demand periods.  The system consists of nine proton exchange membrane 
fuel cells, with heat and water as its only by-products.  The generator is 
believed to be the largest fuel cell installation operating worldwide.   
In Maryland, EPA proposed to build a 1 MW fuel cell facility at a site  
on Ft. Meade in Anne Arundel County in 2002, but those plans were  
later dropped.

5.4.3	Advances	in	Energy	Generation
There have been recent advances in utility-scale solar (see Section 2.1.5) 
and offshore wind (see Section 5.4.1) technologies and incentives, making 
these renewable energy sources more attractive for future generation 
in Maryland.  In addition, cutting-edge research on energy generation 
techniques is creating a picture of the future that seems more science 
fiction than fact.  New emerging technologies encompassing biological 
processes, nanotechnologies, and greater understanding of the properties 
of magnetism are resulting in innovative and novel methods for creating 
electricity.  This section outlines just a few of the ways in which current 
research may alter the future of electricity generation.

Biotechnology
Biological processes naturally utilize waste materials, including CO2, as 
a food source, transforming them to usable fuels.  Researchers have been 
examining various types of algae and bacteria for many years, with the 
aim of using these organisms to create fuel on an industrial scale.  A 
Maryland company, Zymetis, Inc., is just one of many making significant 
advances in this field by working with a bacterium, Saccharophagus 
degradans, that was discovered several years ago in the marshes of the 
Chesapeake Bay.  This particular 
bacterium is very efficient at 
eating dead plant material and 
solid waste and breaking them 
down into glucose, which in 
turn can be used to make fuel.  
Researchers have genetically 
altered the bacterium to produce 
more of the key enzyme it uses 
to break down material, and are 
moving towards being able to 
use the process on an industrial 
scale. 

Algae are a large and diverse 
group of simple organisms 
containing only a nucleus 
enclosed within a membrane 
and chloroplasts bound in one 
or more membranes.  Nearly all 

PetroSun’s saltwater pools in Rio Hondo, Texas 

Source: maps.google.com
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algae employ photosynthesis to consume CO2 and produce oxygen as a 
by-product.  Algae grow rapidly, can double their mass several times a 
day, and can be produced using ocean water and wastewater.  Research 
is currently being conducted in the U.S. to grow algae using wastewater 
and flue gas CO2 from power plants, which has the co-benefit of reducing 
the plant’s GHG emissions.  Additionally, algae can contain high amounts 
of lipids (oils) and are biodegradable and relatively harmless to the 
environment.  Researchers have been working to create efficient and 
economical methods for growing and harvesting algae for the purpose 
of converting them into various fuel sources, including biodiesel, 
biobutanol, biogasoline, methane, and hydrogen. 

The first North American commercial algae-to-biofuels facility began 
operation in April 2008.  This facility, located in Rio Hondo, Texas, will 
produce an estimated 4.4 million gallons of “algal oil” and 110 million 
pounds of biomass per year using a series of saltwater ponds covering 
1,100 acres.  The algal oil can be refined into fuel, such as biodiesel or 
jet fuel, and the biomass can be fed to cattle as a protein supplement or 
fermented into ethanol.  It is estimated that if all of the petroleum fuel 
in the U.S. were replaced with algae biofuels, an area only slightly larger 
than the State of Maryland would be required to produce it40 – making 
algae a much more efficient user of land than corn or soy ethanol, for 
example.

Kinetic Generation Devices
Innovative ways to harness kinetic energy from everyday things is 
leading to small-scale electricity generation from the movement of 
normal items in our surroundings.  Most of these applications would only 
provide peak load shaving; however, on a large scale, could help reduce 
transmission issues. 

A new technology by AEST, Inc. of California is called the Dragon Power 
Station™ and is activated when heavy duty vehicles drive over plates 
embedded into the road.  The pressure on the plates initiates a hydraulic 
pumping system that turns a generator to produce electricity.  Fluxxlab, 
a small New York firm made up of two architectural design graduates, 
has created the Revolution Door, an adapted revolving door, which can 
harvest the energy created every time the door spins.  The tiny amount of 
electricity generated can be stored for potential uses such as lighting.

A Burger King franchise has installed a speed bump designed to harness 
the kinetic energy produced by the hundreds of cars that pass through 
the drive-thru at its high-traffic restaurant in Hillside, New Jersey 
each day.  Customers waiting for their meals roll through a section of 
the drive-thru lane lined with metal plates that move down and up 
as the cars head to the next window.  The MotionPower™ technology, 
developed by Burtonsville, Maryland-based New Energy Technologies, is 
designed to convert this otherwise wasted energy from cars, trucks, and 
heavy vehicles into clean electricity.  A similar technology, piezoelectric 
generation, utilizes devices under the asphalt to produce electricity from 

40  http://www.washingtonpost.com/wp-dyn/content/article/2008/01/03/
AR2008010303907.html

http://www.washingtonpost.com/wp-dyn/content/article/2008/01/03/AR2008010303907.html
http://www.washingtonpost.com/wp-dyn/content/article/2008/01/03/AR2008010303907.html
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pavement vibrations caused by vehicles traveling on the highway.  These 
types of technologies could be used to augment or replace conventional 
electrical supplies for powering roadway signs, street and building lights, 
storage systems for back-up and emergency power, and other electronics, 
appliances, and even devices used in homes and businesses.  The 
company is currently planning field tests for buses, long-haul trucks,  
and big rigs. 

On a much smaller scale, the David A. Ambler Student Recreation 
Fitness Center at the University of Kansas recently retrofitted 15 elliptical 
machines with ReRev devices made by Florida-based SunQuest energy.  
The devices draw on kinetic energy created by an individual’s workouts 
and reroutes that energy back into the building’s electric grid.  SunQuest 
claims a ReRev device can generate enough electricity from a typical 
30-minute workout to power a laptop for an hour, a television for 15 
minutes, or a compact fluorescent light bulb for 2.5 hours.  Furthermore, 
researchers are inventing ways to harvest energy from simple human 
motion through knee-mounted devices that can generate energy from 
a person’s stride.  One example is the Biomechanical Energy Harvester 
created by Bionic Power, Inc., which consists of an aluminum chassis 
and generator mounted on a customized orthopedic knee brace.  This 
technology could potentially power prosthetic limbs, medical implants, 
and portable devices, such as MP3 players, GPS locators, or mobile 
phones, and provide light-weight portable energy for military personnel, 
eliminating the need for a heavy backpack battery.  

5.5 Innovations in Transmission Technologies
New emerging transmission technologies will enable a new generation 
of grid equipment that will be able to endure higher electrical and 
mechanical stresses and provide greater power transfer capacity and 
greater flexibility.  Currently available technologies are already able to 
provide twice the capacity of similar traditional equipment with half the 
energy losses. 

5.5.1	 High-Voltage	Transmission	Line	Technologies
Electricity can be transmitted several ways and at various voltages.  The 
majority of current bulk power transmission systems in the U.S. consist 
of overhead AC transmission lines that are generally rated at 230-kV or 
higher.  As described in Section 2.5.2, high-voltage direct current lines 
(HVDC) comprise only about 2 percent of the total installed high-voltage 
transmission line mileage.  Direct current systems have mainly been used 
for large scale one-way bulk power transfers, such as undersea cables, 
or to transmit power over long distances.  HVDC systems are capable of 
carrying significantly more power over longer distances with fewer losses 
than traditional AC systems.  Ultra-HVDC systems are being installed 
outside the U.S. in overhead configurations that operate at 800-kV and can 
carry 6,000 MW of electricity.  The proposed Mid-Atlantic Power Pathway 
(MAPP) project (see details in Section 2.5.1) would utilize 640-kV HVDC 
technology capable of carrying 2,000 MW of electricity.  If constructed, 
this would constitute the first HVDC project in Maryland.
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The technology with some of the greatest 
potential for future transmission grid 
improvements is high-temperature 
superconductors (HTS), which will 
typically be designed for underground 
installations.  Advances in materials 
sciences are steadily increasing 
the temperature requirements for 
superconductivity, which function 
only in extreme cold.  These HTS can 
potentially carry up to 100 times more 
power with few, if any, line losses 
as there is no electrical resistance in 
superconducting wires.  The DOE’s 
Office of Electric Delivery and Energy 
Reliability’s Superconductivity Program 
estimates that HTS power cables, 
fault current limiters, transformers, 
generators, and motors will be available 
for full-scale commercial use by 2012.

A nearly half-mile 138-kV HTS cable was energized in 2008 as part of the 
Long Island Power Authority grid.  The current in the Long Island cable 
is carried through HTS wires, which exhibit zero resistance when cooled 
to about -321ºF with liquid nitrogen.  Several smaller scale demonstration 
projects are in progress worldwide.  There are currently no proposed HTS 
systems in Maryland.

5.5.2	Electricity	Storage	Technologies
Electricity storage technologies might serve to support intermittent 
renewable resources such as wind and solar.  Electricity storage devices 
currently in use include pumped hydroelectric power, flywheels, 
batteries, and compressed air facilities.

Pumped hydro is the most widespread energy storage system in use 
today.  With an efficiency rate of more than 80 percent, pumped storage 
provides for approximately 20 GW of storage in the United States.  Water 
is pumped into an upper reservoir when electricity prices are low, 
generally during night-time off-peak periods, then used to generate 
electricity for sale to the grid during peak hours.  The Muddy Run 
pumped storage facility on the Susquehanna River in Pennsylvania has 
been in operation since 1966 and has a capacity of 1,070 MW. 

Compressed air energy storage (CAES) makes use of natural and 
manmade (abandoned gas and oil wells) caverns to store compressed 
air and recover it for use in a turbine.  Excess and inexpensive electricity 
is used to compress and pump high pressure air into an underground 
cavern.  When electricity is needed, the air is released, mixed with natural 
gas, and combusted via a turbine to generate electricity.  

Lithium-ion batteries and sodium sulfur batteries are already being used 
to provide 15 to 60 minutes of energy storage as regulation services.  A 
one-MW array of lithium-ion batteries owned by AES Energy Services, 

HTS cable at the LIPA substation 

Source:  Monica Heger, IEEE Spectrum, 2008.
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LLC began offering regulation service in the PJM market in 2009.  A 
handful of energy companies are beginning to test the use of batteries for 
grid management and energy storage.  AEP installed a 1.2 MW battery 
system in West Virginia in 2006, to test the storage technology and to help 
fill capacity gaps and flatten the load in the region.  A flow battery is a 
type of battery that uses liquid chemicals to store energy.  Total energy 
storage is limited only by the size of tank used to hold the liquid.  These 
systems are being targeted for peak shaving and utility-scale storage of 
solar and wind power.  Prototype flow battery demonstration systems, 
ranging from 250 to 500 kW, are being deployed in the U.S. and Asia. 

Flywheel systems utilize large rotating masses and are a good fit for 
providing regulation services.  This technology can be used as a short-
term buffer to smooth local output fluctuations from a wind facility 
or PV-array.  Flywheels are commercially available for development as 
“regulation power plants” providing up to 20 MW of regulation capacity.  
A flywheel storage regulation power plant has been shown to be capable 
of providing full power within four seconds of receiving a control signal.

In addition to traditional storage devices, the electricity grid itself can 
be considered a mechanism for storing electricity.  For example, a home 
powered by a solar PV installation may ship (sell) excess electricity 
generated to the grid during daylight hours and utilize (buy) electricity 
from the grid during evening hours and overnight.

5.6 Smart Grid and Cybersecurity
The smart grid concept embodies the idea of bringing the electric grid 
into the computer age.  Smart grid proponents believe that the electric 
infrastructure will evolve over the next few decades into a highly 
automated and interconnected network similar to the internet.  The smart 
grid involves a network of “smart” devices containing microprocessor 
or computer technology.  This enables real-time balancing of generation 
and electric delivery via information flow through intelligent systems.  
Currently grid operations are based on the balance of supply and 
demand between generators and utility customers.  Balance is achieved 

Beacon Power Flywheels
In November 2009, construction began on a 20 MW flywheel energy storage plant in 
Stephentown, New York. The plant, a project of the Beacon Power Corporation, will be the first 
utility-scale facility of its kind supplying grid services in the United States.  The flywheels have 
the ability to address both generation and load, acting in a load capacity by recharging using 
grid energy, and as a generator by releasing energy back to the grid.  Flywheel energy storage 
systems also have a quicker reaction time than other regulation resources, meaning just 1 MW 
of this project may be able to displace between 2 to 17 MW of traditional regulation resources.  
Expected to fill about 10 percent of the New York ISO’s frequency regulation requirement, this 
project involves the installation of 200 flywheels on the 3.5 acre site and costs roughly $69 
million.  The project was energized in July 2011.

Diane Greer, “Running Near Empty:  Power Sector Seeks Financial Fuel to Keep Projects Moving,” ENR 
New York, March 7, 2011. http://newyork.construction.com/new_york_construction_projects/2011/0307_
RunningNear.asp

http://newyork.construction.com/new_york_construction_projects/2011/0307_RunningNear.asp
http://newyork.construction.com/new_york_construction_projects/2011/0307_RunningNear.asp
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through monitoring of demand and adjusting supply accordingly.  The 
smart grid of the future will be mutually self-sustaining and self-
correcting between energy suppliers and users, and largely self-balancing 
to ensure reliability in real time.  

5.6.1	 Advanced	Metering	Infrastructure	(AMI)	Initiatives	
At the heart of a “smarter” electric grid lies the deployment of 
advanced technology at end user locations.  On the metering and 
communications front, these technologies are referred to as Advanced 
Metering Infrastructure, or AMI.  AMI has multiple benefits: utilities 
can “sense” electrical outages based on clusters of unresponsive meters, 
costs for all parties are lowered as meters can indicate (either directly or 
implicitly) the need for maintenance, and the meters themselves can be 
read remotely via cellular, other wireless, or landline communications.  
However, the greatest potential benefit from AMI deployment comes 
from the new rate structures they enable.  AMI provides the necessary 
technology for the dissemination of high-resolution (≤ 1 hour) prices to 
customers, who can then make decisions to curtail or defer electricity 
usage based on the prices and their personal preferences.  These dynamic 
rates are expected to lower energy and capacity prices as customers shift 
energy use away from typical peaks to save money. 

Maryland’s major utilities are among the Nation’s most aggressive in 
pursuing the deployment of AMI and the enrollment of customers on 
dynamic rates.  In April 2007, the Maryland PSC approved an initial AMI 
pilot proposed by BGE to “gather statistically significant, measurable 
and meaningful information as to the potential positive effect of AMI 
on reducing peak system demand.”  Given the success of BGE’s pilot 
activities, the Maryland PSC approved its proposal for full smart 
meter deployment in August 2010.  The proposal lays out a timeline 
for deploying approximately 1.36 million advanced electric meters and 
730,000 gas meters over five years.  BGE has forecast over $2 billion in 
benefits from its AMI deployment in the form of avoided maintenance 
costs, operational efficiency, and lowered electricity market prices. 

Elsewhere in PJM, the State of Pennsylvania has mandated the full 
deployment of smart meters in all major utility footprints by 2025.  If 
these deployments are followed by the expansion of dynamic rate 
structures, this will have the general impact of lowering PJM capacity 
and energy prices owing to the use of demand response to offset energy 
usage at times of highest need.  

5.6.2	Smart	Grid	Integration
AMI and smart grid are often used synonymously.  However, while AMI 
is a necessary precondition for the realization of full smart grid benefits, 
the concept of smart grid extends far beyond remote and dynamic meter 
communications.  A smart grid integrates advanced technologies and 
communication by consumer-based resources, distribution companies, 
and transmission systems (see Figure 5-9).  Better integration of 
these traditional elements of the electrical system may one day serve 
to reduce utility and power plant operations and maintenance and 
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capital costs by improving load factors, lowering system losses, and 
improving outage management performance.  On the consumer side, 
the smart grid will provide information, control, and options that enable 
consumers to engage in new energy markets and allow for better home 
energy management.  For example, intelligent control systems reading 
temperature, weather forecasts, and real-time power system statistics, 
coupled with a high degree of automation for end user electrical control 
(e.g., price-responsive thermostats, water heaters, and lighting), can 
dynamically match customer price points with electrical system needs.

5.6.3	Cybersecurity
The increasingly digital and interconnected nature of the nation’s 
electrical grid exposes these crucial systems to the threat of infiltration 
and attack.  For the past several decades, a significant portion of 
generation dispatch has become automated or been outfitted for remote 
control using Supervisory Control and Data Acquisition (SCADA) 
systems.  Through the SCADA infrastructure, system operators 
communicate instructions from a central control facility to the generating 
units via automated generator control (AGC).  Owing to this level of 
automation the grid has always faced some threat from cyber attacks.  

Figure 5-9 Smart Grid Integration

Source:  U.S. DOE, “Smart Grid System Report”.  July 2009.  
http://www.smartgrid.gov/sites/default/files/resources/systems_report.pdf

http://www.smartgrid.gov/sites/default/files/resources/systems_report.pdf
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In particular, the protection of nuclear plants and large hydroelectric 
dams, and the potential large-scale consequences of their sabotage, 
has always been one of the key cornerstones of generating system 
infrastructure protection.  However, the extension of grid intelligence 
beyond SCADA and AGC to the more robust network and ultimately 
more distributed smart grid increases these risks. 

To address these issues, in 2008, FERC, through Order 706, adopted a set 
of Critical Infrastructure Protection (CIP) standards proposed by NERC.  
These standards identify “Critical Cyber Assets”, the definition of which 
is flexible to accommodate changing grid infrastructures, applications, 
and technologies.  Typically, however, critical cyber assets are facilities 
where the operation of them directly impacts a considerable portion of 
the grid, such as the PJM’s automated dispatch systems or the systems at 
a utility level which relay PJM price signals to customers via AMI.

The U.S. Congress is considering measures to increase federal oversight 
of cybersecurity associated with federal computer networks and critical 
infrastructure owned by the private sector.  In addition to these legislative 
and regulatory activities, most observers recognize that grid operators 
and equipment manufacturers play a pivotal role in making systems less 
vulnerable by adopting good security practices and building security 
into their products and systems.  This topic will become increasingly 
relevant to electricity reliability in Maryland and nationwide as smart 
grid technology grows increasingly common.

5.7 Plug-In Electric Vehicles

5.7.1	 Plug-in	Electric	Vehicle	Technology	Overview
Over the next two decades it is expected that increasing electrification of 
the transportation sector in the form of plug-in electric vehicles (PEVs) 
will have a significant effect on the electricity system.  PEVs come in three 
major types:

• Battery Electric Vehicles (BEVs) have a battery that can be recharged through 
an external connection to an electricity source and runs only on the batteries.   
An example of a BEV is the Nissan Leaf. 

• A Plug-in Hybrid Electric Vehicle (PHEV) has an internal combustion  
engine that can take over when the battery runs down. PHEVs have larger 
batteries than traditional hybrid vehicles, allowing them to be operated in  
all-electric driving mode for short distances, while the internal combustion 
engine effectively provides for an unlimited driving range.  Toyota makes a 
PHEV Prius. 

• An Extended-Range Electric Vehicle (ER-EV) is essentially a BEV with a 
small internal combustion engine, which acts only as a generator to recharge 
the batteries for longer range.  The engine does not power the wheels.  An 
example of an ER-EV is the Chevrolet Volt. 

Conventional hybrid electric vehicles (HEVs) have been on sale for over 
10 years and are fundamentally different from PEVs.  HEVs have a 
small on-board electric motor and battery that is recharged by vehicle 



C H A P T E R  5  –  E N E R G Y  P O L I C Y  A N D  T E C H N O L O G Y  F O R  A  S U S T A I N A B L E  F U T U R E

2 1 1

operation, generally while braking.  The batteries in 
HEVs cannot be recharged externally; hence they are 
not included with the PEV definition. 

Regardless of whether a consumer owns a BEV, 
PHEV, or ER-EV, driving habits are expected to 
remain unchanged, and therefore, battery charging 
requirements will be similar.  The versatility offered 
by PHEV and ER-EV back-up engines is especially 
appealing to consumers concerned about the range 
limitations of all-electric vehicles, making consumer 
adoption of PHEVs and ER-EVs in significant 
numbers more likely.  Additionally, once “range 
anxiety”, as it has been termed, is no longer an issue 
due to the combustion engine back-up, consumers 
will not need to worry about charging their vehicles 
while away from home.  Therefore, the majority 
of PEV charging will likely be on residential-level 
electric distribution systems. 

DOE’s Office of Energy Efficiency and Renewable 
Energy (EERE) has an electric vehicle research 
program.  EERE has identified four charging 
infrastructure terms based on voltage levels:

• Level	1	– attaches to a 120-volt AC circuit such as 
typically found in a home.  This charger can provide a 
continuous maximum charge at 1.44 kW.  

• Level	2 – attaches to a 240-volt AC circuit such as 
is used by larger appliances like clothes dryers.  This 
charger can provide a continuous maximum charge at 
7.68 kW.  

• Level	3 – generally a high-voltage charger supporting 
more than one vehicle.  Energy to vehicle can be 440-volt 
DC or higher.

• Fast	Charge – returns 50 percent of a battery’s capacity 
in under 30 minutes.  This is generally an off-board DC 
charger for large batteries, usually at Level 3 voltage.

As discussed earlier, the majority of PEVs will likely be charged at home 
using the existing AC distribution infrastructure.  EERE transportation 
data indicate that more than 90 percent of vehicle trips are less than 30 
miles.  Currently PEVs achieve approximately 4 miles/kWh, which is 
expected to increase to 5 miles/kWh in the next few years.  Therefore, 
average daily PEV charging requirements will be approximately 6 to 8 
kWh, depending in part on the size of the battery.  The residential retail 
electricity price in Maryland is approximately $0.14/kWh.  Therefore,  
an 8 kWh daily charge on a PEV would cost about $1.12, making the 
monthly charge for a consumer that commutes a total of 30 miles  
to/from work about $22.  By comparison, the monthly charge for the  
same commute using a gasoline-powered passenger vehicle averaging  
30 miles per gallon with a gasoline price of $3.50/gallon would be around 
$69.  Figure 5-10 compares the average annual usage of home electrical 

Plug-in Electric Vehicles (PEVs)

BEV

PHEV

ER-EV
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appliances to the estimated amount of 
electricity that a Chevrolet Volt would 
require under typical driving conditions. 

Battery Technology
The core component of the PEV is the 
battery, which is also what adds the most 
extra cost.  The traditional battery used 
in automobiles is the lead acid battery, 
which can provide a high current but only 
for a short duration.  Lead acid batteries 
are cheap to construct, but are very heavy 
and cannot provide power for a sustained 
amount of time.  The first hybrid vehicles 
used nickel metal hydride (NiMH) 
batteries.  NiMH batteries are lighter with 
a more sustained energy output, but are 
expensive to manufacture.  In the last few 
years, manufacturers have been focusing 
on various lithium-ion based batteries.  
Lithium-ion technology is superior in terms 
of energy density and weight, so physically 
smaller batteries can provide significant 

amounts of power allowing manufacturers to minimize the weight 
and size burden in a vehicle.  Lithium-ion batteries are the dominant 
technology used in PEVs currently entering the marketplace.  Additional 
advantages of lithium-ion batteries are that lithium is an abundant 
resource and can be recovered and recycled. 

Lithium-ion batteries have been used extensively in consumer electronics, 
which are generally viewed as disposable.  The duration the batteries 
will be usable in vehicles has not yet been demonstrated, but research 
seems to suggest that a useful life of 10 years can be reasonably expected.  
Battery life is mainly affected by cycling frequency and temperature.  
Cycling refers to the process of charging and discharging a battery.  
Lithium-ion batteries are degraded when they are deeply discharged 
or left for long periods of time in a highly charged state.  To mitigate 
these effects, vehicle manufacturers are building in high and low charge 

Figure 5-10 Comparison of Electricity Usage

Source:  EPRI, presentation by B.K. Gross, August 2009. 
http://mydocs.epri.com/docs/SummerSeminar09/1cGross.pdf

California Study to Reuse PEV Batteries
The California Center for Sustainable Energy (CCSE) is leading a study on reusing PEV batteries.  CCSE, along 
with partners San Diego Gas and Electric Company (SDG&E), AeroVironment Inc., and Flux Power Advanced 
Energy Systems, were awarded a $992,000 research grant from the University of California, Davis (UC Davis) to 
design the best method of repurposing spent PEV batteries as electric storage devices.  After a PEV battery is 
no longer suitable for use in a vehicle, the battery will still retain 70 to 80 percent of its residual capacity and can 
be utilized for stationary energy storage and other smart grid applications.  The study will evaluate three different 
types of PEV batteries at test sites that will allow SDG&E to remotely charge and discharge them in response to 
simulated and real grid conditions.  SDG&E will also determine if specific battery chemistry or a particular battery 
management system is superior for overall lifetime battery value.  The research project will be overseen by the UC 
Davis Institute of Transportation Studies.  

Source:  https://energycenter.org/index.php. 

http://mydocs.epri.com/docs/SummerSeminar09/1cGross.pdf
https://energycenter.org/index.php
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reserves.  For example, the Chevrolet Volt contains a maximum of 16 
kWh of energy capacity, but uses only about 50 percent or 8 kWh of that 
capacity.  The Volt battery system is restricted to cycling from a maximum 
of 80 percent charged to a minimum of 30 percent charged.  Lithium-ion 
batteries are also affected by temperatures, both operating temperature 
and ambient temperature.  PEVs are built with onboard battery cooling 
systems that keep the battery cool during vehicle operation.  However, 
consistent exposure to high ambient temperatures while the vehicle is not 
in operation can adversely affect lithium-ion battery life.  While it is still 
uncertain how lithium-ion battery life may be shortened by high ambient 
temperatures, recent analysis has suggested that constant exposure to 
temperatures of about 90°F and higher could reduce battery life by half.41

5.7.2	 Environmental	Benefits	of	PEVs
In order to assess the environmental benefits of PEVs, it is necessary to 
compare emissions from electric vehicles to emissions from an internal 
combustion engine (ICE).  When running on electricity, PEVs do not emit 
any pollutants through the tailpipe exhaust; however, there are emissions 
associated with the generation of electricity used to power the vehicle, 
unless of course, all the electricity comes from a clean resource, such as 
solar or wind.  

Nonetheless, according to data from the EPA’s Emissions & Generation 
Resource Integrated Database (eGRID), electricity generation in the U.S., 
produces an average of approximately 1,300 lbs/MWh of CO2e.  More 
specifically, in the region that encompasses Maryland, defined as the 
ReliabilityFirst Corporation eastern zone; electricity generation produces 
an average of about 1,065 lbs/MWh of CO2e.  Therefore, assuming a BEV 
is driven 12,000 miles per year42 at 4 miles/kWh, its expected contribution 
to annual emissions in Maryland equates to about 1.45 MT of CO2e 
per year.

According to an estimate from EPA, the average ICE passenger vehicle 
produces approximately 5.2 MT CO2 on an annual basis.  In addition to 
CO2, automobiles produce methane and N2O from the tailpipe, as well as 
HFC emissions from leaking air conditioners.  CO2 accounts for about 95 
percent of vehicle emissions, while the other three gases make up about 5 
percent.  When accounting for these additional GHGs, the EPA estimates 
that the average passenger vehicle produces about 5.5 MT CO2e per 
year—almost four times the level of emissions associated with a BEV in 
Maryland.  

5.7.3	 Potential	Impact	of	PEVs	on	the	Electric	Grid
Integrating PEV charging into the electric grid comes with both  
costs and benefits.  As PEV charging will be mainly conducted at the 
distribution level, this is where impacts will first be seen.  From a kW 
standpoint, a PEV represents approximately half the load of a typical 
home.  Utilities have expressed concerns that residential neighborhood 

41 Pesaran, A.A., “Battery Pack Thermal Issues and Solutions for PHEVs”, NREL, 
presentation at Plug-in 2009.
42 12,000 miles per year is the baseline used by the EPA to estimate the greenhouse gas 
emissions from a typical passenger vehicle.



2 1 4

M A R Y L A N D  C U M U L A T I V E  E N V I R O N M E N T A L  I M P A C T  R E P O R T  —  1 6 T H  E D I T I O N

transformers may become overloaded 
as more PEVs are introduced into 
an area.  Utilities will likely need to 
upgrade their existing distribution 
grids.  Most consumers arrive 
home and plug their vehicles in 
between 4:00 and 8:00 p.m., which 
is still during the evening peak load 
period.  Unmanaged PEV charging 
could cause problems if all PEVs are 
charged during this time period.  
Utilities, however, seem confident 
that PEV charging can be managed 
and shifted to night-time hours 
when overall loads are lowest (i.e., 
during off-peak hours), especially 

with the increasing deployment of smart grid components and two-way 
communications.  AMI-enabled dynamic rate structures in Maryland 
can provide economic incentives for PEV owners to charge their vehicles 
during non-peak hours.  Such incentives could allow a significant level 
of PEVs to charge simultaneously without requiring any upgrades to the 
existing generation and transmission systems.

Impacts on the Transmission Grid and Electric Generation 
Transmission system impacts will likely be minor until PEV penetration 
reaches a relatively high level (25 million PEVs in PJM would be about 
45 percent of the total vehicle fleet).  Transmission and generation are 
constructed to meet peak-level demands, and therefore, during non-peak 
periods, considerable amounts of transmission and generation capacity sit 
idle.  Excess transmission and generation capacity is especially available 
during the lowest-load night-time periods.  This means that with 
managed charging that shifts the majority of the PEV load to night-time 
hours, there is more than enough existing capacity to meet foreseeable 
PEV demand.  PJM has estimated that the current transmission and 
generation capacity on its system could handle over 25 million PEVs, if 
the vehicles are manage-charged at night (see PJM PEV Capacity sidebar).  
Studies by DOE’s Pacific Northwest National Laboratory estimate that 
up to 70 percent of the entire national light-duty vehicle fleet could be 
converted to PEVs and the charging requirements be supported by 
current transmission and generation capacity, if the PEVs were manage-
charged at night.43 

Managed-charging can be accomplished through AMI-enabled dynamic 
rate structures.  As explained in Section 5.6.1, AMI provides the necessary 
technology for the dissemination of high-resolution (≤ 1 hour) prices 
to end-use customers; thus creating economic incentives for customers 
to charge their vehicles during the lowest load night-time hours (i.e., 
when electricity is least expensive).  Furthermore, with an increasingly 
developed smart grid, AMI customers will likely be able to use computer 
43 PNNL, “Impact Assessment of Plug-In Hybrid Vehicles on Electric Utilities And 
Regional U.S. Power Grids Part 1: Technical Analysis,” 2007. http://www.euec.com/
getattachment/euecjournal/Paper_4.pdf.aspx 

DOE Battery Technology Program
The price of the batteries adds a significant cost 
increase to PEVs versus conventional vehicles.  
Current lithium-ion PEV batteries add approximately 
$8,000 to $11,000 to the price of a PEV with a 
40-mile all-electric range.  The DOE Battery 
Technology Program has set a goal of significantly 
reducing PEV battery costs per kWh  
of storage capacity by 2015. 

Source:  P. Davis, DOE, “United States Department 
of Energy Vehicle Technologies Program,” 
presentation to the Maryland PSC Technical 
Conference on PEVs, October 2010.

http://www.euec.com/getattachment/euecjournal/Paper_4.pdf.aspx 
http://www.euec.com/getattachment/euecjournal/Paper_4.pdf.aspx 
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programs that can automatically 
control charging of their PEVs 
depending on real-time electricity 
prices throughout the night.

PEV charging can also be managed 
with conventional time-of-use rate 
structures.  These rate schedules 
generally offer reduced rates per 
kWh on a pro-rated basis for off-peak 
charging, with incremental rate 
increases for vehicle charging during 
partial-peak and on-peak demand 
times.

With managed-charging, PEVs 
actually represent many potential 
benefits to grid operations, as well as 
PEV owners.  For example, a fleet of 
PEV vehicles could provide reliability 
to the grid, while earning a stable 
stream of revenue.  Fleet vehicles are 
ideal candidates for providing large-
scale services to the grid, because they 
have the advantage of predictable 
and schedulable usage.  PEVs have 
the capability of both receiving and transmitting electricity from their 
batteries, so the battery storage capacity of a large fleet can offer several 
valuable services to grid operators, including:

• Reserves:  For reliability purposes, PJM must maintain a certain level of 
capacity reserves in case of system interruptions.  PJM operates markets for 
reserve services where a CSP could offer aggregated PEV batteries as a single 
capacity reserve. 

• Regulation:  Regulation refers to the automatic response to minute-to-minute 
deviations in the demand/supply balance on the grid.  Regulation involves 
very small fluctuations for which storage devices are ideal as fast-responding 
resources. 

• Emergency	Load	Curtailment:  PJM sometimes needs to call upon load to 
curtail during system emergencies.  PEV managed-charging can be quickly 
shut down or cycled to immediately reduce system load.

Fleets of local transit buses, school buses, and delivery trucks (e.g., FedEx 
or UPS) are examples of the types of vehicle fleets that could provide 
the above mentioned services to the electrical grid.  It is important to 
emphasize that buses and trucks burn much more fuel than passenger 
automobiles, so replacing these trucks with new electric vehicles or 
converting them to hybrid electric vehicles would result in significant 
fuel savings.  Furthermore, such conversions would result in significant 
reductions in GHGs emissions.

PEVs can also provide aggregated benefits to the electrical grid on a 
smaller scale (i.e., through residential customers).  The average consumer 

PJM PEV Capacity
Using the Obama Administration’s goal of one million PEVs by 2015, PJM estimated about 
180,000 PEVs would be in the PJM area.  Assuming 33 miles per average trip at 4 miles/kWh, 
PJM estimates that managed night-time charging would have little impact on the PJM system.  
In fact, the PJM system’s existing capacity could support over 25 million PEVs without any 
transmission upgrades or new generation.

Source:  PJM, “Grid Impacts & Implications,” presentation at the Maryland PSC Technical 
Conference on PEVs.
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operates his or her vehicle for only a few hours per day.  For the 
remaining time, a PEV would theoretically be plugged in somewhere 
(at home or a parking lot at work) and accessible to grid operators.  PEV 
batteries can be aggregated into significant storage capacity and offered 
into wholesale markets by CSPs in the same way that demand response 
is currently aggregated and sold.  CSPs can include local utilities that can 
aggregate many PEVs connected to the residential network or parking 
garages where commuters plug in their vehicles during the day.  As with 
demand response, all of these are paid services provided through PJM-
administered markets (for a more detailed explanation of the various 
PJM markets please see Appendix B).  CSPs can bid the services into the 
wholesale markets, collect revenues from PJM, and pay PEV owners for 
the use of their batteries.  

5.7.4	 Maryland	PEV	Activities
On April 22, 2011, eight PEV charging stations were unveiled at 
Baltimore/Washington International Thurgood Marshall Airport.  The 
stations are part of the Electric Vehicle Infrastructure Program initiative, 
launched in 2010 by MEA using ARRA funding.  The State is planning to 
install 65 PEV stations across the Baltimore-Washington, D.C. metro area.  
Fifty-five are being developed by the Baltimore Electric Vehicle Initiative 
in partnership with SemaConnect and Autoflex.  The other 10 are being 
developed by the City of Baltimore.

In the 2011 Legislative Session, the General Assembly passed SB 179 
(HB 164) that requires the PSC to establish a pilot program for electric 
customers to recharge electric vehicles during off-peak hours in 
cooperation with at least two electric companies.  The pilot program 
is to include incentives for all customer classes, which may include 
time-of-day pricing, credits on distribution charges, rebates on the cost 
of charging systems, demand response programs, or other incentives 
as approved by the PSC.  A report on the pilot program is due to the 
Governor and the General Assembly in February 2015.

Many regulatory issues still need to be resolved, such as who should pay 
for any required distribution system upgrades and whether PEV charging 
should be metered separately and/or charged under different electricity 
rates.  Regulatory issues surrounding how public charging stations 
should be treated also need to addressed.  In March 2011, the Maryland 
PSC opened Case No. 9261, as an investigation into the regulatory 
treatment of PEV charging stations.  The proceeding will examine 
whether public charging station owners should fall under the category 
of an “electricity supplier” and be subject to PSC regulations applying to 
such.  The PSC will also consider whether “some form of regulation may 
be necessary for assessing reliability of the electricity supply because 
of, among other things, the vehicles’ ability to inject electricity into 
the grid, [and] the possibility that a “clustering” of charging stations 
could overload transformers and cause service interruptions on local 
distribution networks.”44

44 Maryland PSC, “Notice Initiating Proceeding and Notice of Status Conference,” Case 
No. 9261, March 7, 2011.
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Two other PEV-related bills were passed during the 2011 Legislative 
Session.  SB 176 (HB 167) establishes the Maryland Electric Vehicle 
Infrastructure Council, to be made up of various interested stakeholders 
from both the public and private sector.  The Council will develop an 
action plan for integrating PEVs into the state’s electric grid, assist in 
developing and coordinating PEV-related standards, help increase 
consumer awareness of PEVs, develop policies to support fleet purchases 
of PEVs, and encourage local and regional PEV efforts.  SB 177 (HB 163) 
provides for a state income tax credit for 20 percent of the cost of electric 
vehicle charging equipment, up to a maximum of $400 per charging 
station, for the tax years 2011 through 2013.  The credit is limited to  
one recharging system per individual and 30 recharging systems per 
business entity.
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