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ABSTRACT 

The Clean Air Act (CAA) of 1970 led to a major regulatory shift as it enabled the Federal and 

State governments to regulate the emissions from both stationary and mobile sources. Older coal-fired 

power plants, one of the largest sources of air pollution, are not very strictly regulated by the CAA. 

The compliance strategy is complicated and grandfathered plants have been successful in limiting 

regulations affecting them. For tougher regulations on air quality and water use & ash disposal, coal-

fired power plants will have two alternatives – retirement or adopting expensive control technology. 

Given the age of the plants, expenses of retrofitting and low electricity price, many coal-fired plants 

will probably choose to retire. However, there are uncertainties associated with Environmental 

Protection Agency (EPA) regulations as it has designed and revised many regulations in response to 

‘independent and unrelated’ court orders. Maryland’s current energy policy emphasizes two strategies 

– improved per capita energy efficiency and renewable energy.  There are currently no state initiatives 

that encourage using natural gas instead of coal as an emissions-reduction strategy.  On the contrary, 

recent tightening of the state’s emissions standards for non-greenhouse gas pollutants led to significant 

upgrades of the state’s coal plants. Given various Federal and State initiatives to reduce GHG 

emissions as well as to promote environment-friendly use of resources, the future energy scenario will 

be much different from the present one, potentially with characteristics like greater use of natural gas, 

significant role of solar energy, advances in generation and innovations in transmission technologies. 

http://www.worldscientificnews.com/
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The present study focuses on the present scenario of Federal and State initiatives, and intends to 

outline the future consequences.  

 

Keywords: The Clean Air Act (CAA); Coal-Fired Electricity Generation Units; Acid Rain Programs; 

Clean Air Interstate Rule; Maryland’s electricity consumption; Regulatory Framework 

 

 

 

1.  INTRODUCTION  
 

The Clean Air Act (1970), a Presidential Executive Order – to address increasing 

concerns about various environmental issues, established The U.S. Environmental Protection 

Agency (EPA) on July 19, 1970. The Clean Air Act (CAA) of 1970 led to a major shift in 

federal role in air pollution control in that it enabled the federal and state governments to 

regulate the emissions from both stationary and mobile sources
1
. The major programs 

regulating the stationary sources are: the National Ambient Air Quality Standards (NAAQS), 

State Implementation Plans (SIPs), New Source Performance Standards (NSPS), and National 

Emission Standards for Hazardous Air Pollutants (NESHAPs). Under the CAA, EPA sets air 

quality standards for six common air pollutants – carbon monoxide (CO), ozone (O3), lead 

(Pb), nitrogen dioxide (NO2), particulate matters (PM) and sulfur dioxide (SO2) – also known 

as criteria pollutants. There are two types of standards – primary and secondary. Primary 

standards establish limits to protect human health whereas secondary standards establish 

limits to protect public welfare. Table A.1 in the Annex reports primary and secondary 

standards for criteria pollutants.  

As required by Section 109(d) of the CAA, EPA reviews the standards in every five 

years and revises them if necessary. For two of the criteria pollutants, ozone and fine 

particles, the nonattainment problem is widespread. For the other four, though the violation of 

the NAAQS is no widespread, EPA is reviewing the standards relying on the most recent 

monitoring data and sometimes setting new standards. A number of recent NAAQS reviews 

revealed that EPA’s existing monitoring network is inadequate and EPA is likely to focus on 

this area in the near future which, consequently, would result in more stringent standards. If 

future EPA regulations require states to implement some kind of command-and-control 

approach, the cost is likely to be higher for the affected industries. Most of the NAAQS 

standards would be reviewed by 2011. However when new standards are set, EPA specifies 

the nonattainment area (this process takes at least 2 years) and then the states have three years 

to propose SIPs to bring them into attainment, which will go through reviews and revisions. 

During the 2011-13 fiscal years EPA will use National Enforcement Initiatives to address six 

environmental and public health problems – one of which is reducing widespread air pollution 

from the largest sources, especially the coal-fired utility, cement, glass and acid sectors.  

The Clean Air Act Amendment (CAAA, 1990) established the Acid Rain Program, a 

cap-and-trade system – one of the first instances of this approach. SO2 emissions are 

controlled with an allowance trading system whereas NOx emissions are controlled with rate-

based limits applied to certain coal-fired plants. In 2007, SO2 emissions from the affected 

power plants were 8.9 million tons which is 0.05 million tons lower than the long term cap – 

occurring 3 years before the program’s deadline of 2010. In the same year, NOx emissions 

were 3.4 million tons lower than the 1990 level. Older coal-fired power plants, one of the 

largest sources of air pollution in the USA, are not very strictly regulated by the CAA. The 
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plant’s location, age, renovations, types of fuel used affect the level of compliance. The 

compliance strategy is complicated since there are several programs that could be used and 

the utilities, especially plants built before 1970 (grandfathered plants), have been successful in 

limiting or delaying regulations affecting them. Consequently, coal-fired power plants have 

reduced emissions to a lesser extent than some other sources.  

 
 

Figure 1. Power Plants’ Share in National Pollution 
Source: (McCarthy, 2011) 

 

 

In 2005, power plants generated 10.2 million tons of SO2, 52 tons of Mercury and 3.6 

million tons of NOx. Also, they were significant sources of anthropogenic Greenhouse Gas 

(GHG) emissions as well as fine particulates PM2.5. In 2007, EGUs generated 54% of national 

GHG emissions. Major GHGs are – Carbon Dioxide (CO2), Methane (CH4), Nitrous Oxide 

(N2O) and Fluorinated Gases like Chlorofluorocarbons (CFCs), Hydrochlorofluorocarbons 

(HCFCs), and Halons. In 2009, EPA established new reporting requirements for major 

emitters of CO2 and other GHGs (≥ 25,000 metric tons of CO2/year). It covers sources like 

EGUs and the first report is due in March 2011.  In the past two decades, various clean coal 

technologies like scrubbers and Integrated Gasification Combined Cycle (IGCC) have been 

developed to use coal in an environmentally sound way. Since 1980, coal use in EGUs 

increased by 83% while SO2 and NOx emissions from the industry decreased by 39% and 

42% respectively.  

EPA proposed a new law in 2003, but there was no Congressional action. In 2005, EPA 

announced an administrative rule, similar to Bush Administration’s multi-pollutant bill – the 

‘Clear Skies’ bill that was never passed, for utilities emitting SO2 and NOx in 28 eastern states 

and the District of Columbia – the region where most of the grandfathered utilities operate. 

EPA projected that CAIR’s regional cap-and-trade (CAT) provisions for SO2 and NOx would 

decrease SO2 and NOx emissions by 53% and 56% respectively by 2015, as compared to 

national emissions from Electric Generating Units (EGUs) in 2001. Also EPA projects that 

the benefits of the program, $85-$100 bill in health benefits annually by 2015 including 

annual avoidance of 17,000 premature deaths, would be 25 times higher than the cost 

(McCarthy, 2011). CAIR is built on the existing CAT regulatory framework provided by the 

Acid Rain Program and the ‘NOx SIP Call’. The CAA amendments of 1990 created the acid 
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rain program that came in effect in 1995 establishing CAT system for SO2 emissions from 

EGUs. The NOx SIP Call, started in 2004, established a CAT program to curb NOx emission 

in the eastern region. The DC Circuit annulled CAIR in 2008 stating that “EPA’s approach — 

region-wide caps with non state-specific quantitative contribution determinations or emissions 

requirements — is fundamentally flawed” and “The trading program is unlawful because it 

does not connect states’ emissions reductions to any measure of their own significant 

contributions.”. Later the court allowed CAIR until EPA comes up with a replacement that 

repairs its flaws. The first phase of CAIR is being implemented now and many utilities have 

made investments to meet the requirements. Some have invested more than required to bank 

the allowances.  

EPA proposed Clean Air Transport Rule (CATR) in 2010 as a replacement for CAIR. 

CATR would not alter CAIR’s first phase, but would set phases II and III of reductions in 

2012 and 2014. CATR aims to reduce SO2 emissions 62% below 2005 levels in 2014 (3.8 

mill tons). To ensure a fast implementation, EPA proposed a Federal Implementation Plan 

(FIP) for each state which will be in effect until replaced by SIPs. State-specific SO2 and NOx 

budgets would be announced in 2012/2014 and this regulation would restrict banking and 

interstate allowance trading compared to CAIR.  Following an EPA report (August 11, 2010), 

in the lower 28 states, SO2 and NOx emissions from fossil-fueled power plants were 44% and 

45% below respectively compared to their 2005 levels. EPA is revising the standards for 

ozone and PM2.5 and additional transport rules are expected in the second half of 2011. 

According to an EPA modeling projection, in 2014, 34% of coal-fired EGUs in the transport 

region will be without the best available NOx control technology. EPA probably would like to 

strengthen the regulatory framework further.  

EGUs are responsible for half of US mercury pollution. In 2000, EPA inferred that 

under section 112 of CAA it was appropriate and necessary to regulate mercury emission 

from power plants. Rather than finalizing the Maximum Achievable Control Technology 

(MACT) standards, in 2005, EPA introduced the Clean Air Mercury Rule (CAMR), a CAT 

system to control mercury emissions from EGUs. It was the first ever federal action intended 

for regulating mercury emissions by EGUs. In 2008, the DC Circuit Court vacated the rule on 

the ground that once EPA listed EGUs as sources of hazardous air pollutants, section 112 of 

CAA requires EPA to proceed with MACT regulations. The final emissions standards are 

now expected in November 2011. By this time, to establish a new coal-fired EGU or to 

modify an existing unit permits are required by section 112 (g) (2) – usually known as the 

MACT hammer. In the absence of an emissions standard, construction of a new source or 

modification of an existing source is not allowed unless it is decided by the administrator/state 

if the source meets MACT limits. In 2008, NRDC published a list of 32 coal-fired power 

plants in 13 states that must adopt mercury MACT. Maryland did not make onto that list.  

In 2006, EPA announced amendments to the NSPS for PM, SO2, and NOx standards for 

EGUs. EPA was subsequently sued by several states and environmental organizations on the 

amendments. In 2009 EPA was granted a voluntary remand without vacatur of the 

amendments. In March 2011, in a response to the voluntary remand, EPA proposed national 

emission standards for hazardous air pollutants (NESHAP) from coal and oil-fired EGUs 

under the CAA section 112(d) and a revised new source performance standards (NSPS) for 

fossil fuel-fired EGUs under CAA section 111(b), to protect air quality and promote public 

health by reducing emissions of the hazardous air pollutants (HAP) listed in CAA section 

112(b). This would require the application of the maximum achievable control technology 
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(MACT), consistent with the requirements of CAA sections 112(d) (2) and (3). In addition to 

mercury (Hg), EGUs are significant emitters of HAP metals such as arsenic (As), nickel (Ni), 

cadmium (Cd), and chromium (Cr), which can cause cancer; HAP metals with potentially 

serious non-cancer health effect such as lead (Pb) and selenium (Se); and other toxic air 

pollutants such as the acid gases hydrogen chloride (HCl) and hydrogen fluoride (HF).  

EGUs are responsible for 62 percent of the national total emissions of As, 22 percent of 

the national total emissions of Cr, and 28 percent of the national total emissions of Ni to the 

atmosphere. Notably, EGUs are also responsible for 83 percent of the national total emissions 

of Se to the atmosphere. EPA recognizes that there are technologies that can significantly 

reduce the emissions of Hg and other HAPs and as co-benefits those technologies will also 

reduce conventional pollutant like SO2 and PM. EPA estimates the net benefits to be $48-130 

billion at a 3% discount rate or $42- 120 billion at a 7% discount rate. One impact of this 

proposed amendment would be to make the US electricity market less skewed towards the 

higher polluting units that were exempted from the CAA at its inception on Congress’ 

assumption that their useful life was near an end
2
. 

There are some major implications of Adopting MACT Standards for Boilers
3
: EPA has 

proposed Maximum Achievable Control Technology (MACT) standards for boilers. 85% of 

the boilers that would be affected by this rule are fueled by natural gas. Based on emissions 

data EPA found that the boilers are major sources of Hazardous Air Pollutants (HAPs). By 

section 112 of the Clean Air Act (CAA), EPA is required to control such sources. Of the 187 

HAPs listed by the Congress in the 1990 CAA Amendments, at least 20 (6 of them are 

carcinogens) can be found in boiler emissions.  The expected benefits are avoidance of 1,900-

4,800 premature deaths/year, 1.5 million cases of acute respiratory symptoms and other health 

benefits.  For new sources the standard will be determined by the pollution control reached by 

similar best sources. For existing sources standards should meet the average standard of the 

best 12% (MACT Floor). According to EPA no new coal boilers will be built in the next three 

years. The Boiler MACT rule will affect 578 coal fired boilers. The compliance might require 

these facilities to install fabric filters (or baghouses), wet scrubbers, replacement burners, 

combustion controls etc. For the existing boilers the cost/unit/year is $2,801,000 compared to 

$23,000 cost-savings/unit/year for natural gas unit. This gap might provide incentives for fuel 

switching.  

 
Table 1. Estimated Costs to Existing Boilers for Compliance with EPA’s Proposed Boiler MACT. 

 

Type of Unit 
Number of 

Affected Units 

Capital Costs 

($ millions) 

Annualized 

Cost 

($ millions) 

Annualized 

Cost/Unit 

($ thousands) 

Coal 578 4,468 1,619 2,801 

Biomass 420 2,003 609 1,450 

Liquid 826 1,389 419 507 

Natural/refinery 

Gas 
11,532 75 -260 -23 

Gas (Other) 199 1,554 459 2,307 

 

Source: McCarthy (2010), Table 1, Negative cost implies cost savings, resulting from fuel savings.  
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Following EPA estimates, benefits range from $17b-$41 billion in 2013 that outweighs 

the annualized costs by at least $14 billion. However the industry estimates have calculated 

the cost of $20.7b – more than twice the EPA estimate. Smaller boilers (HAP emission < 10 

tons of a HAP, <25 tons of all HAPs combined) need to meet the ‘Generally Available 

Control Technology’ (GACT). The compliance costs are significantly lower for area source 

boiler rule. 3710 existing coal-fired units will be affected with an annualized cost/unit of 

$43,000 compared to 168,003 oil units with an annualized cost/unit of $3,000.  

 
Table 2. Annual Compliance Costs for Area Source (Small) Boiler Rule. 

 

Source 
Number of 

Affected Units 

Annualized 

Cost 

($ millions) 

Annualized 

Cost/Unit 

($ thousands) 

Existing Units 

Coal 3,710 160 43 

Biomass 10,958 47 4 

Oil 168,003 436 3 

New Units 

Coal 155 54 348 

Biomass 200 13 65 

Oil 6,424 244 38 

Facility Energy 

Audit 
All 189,450 52 0.3 

Source: McCarthy (2010), Table 2 

 

 

EPA’s implementation of the Clean Water Act Section 316 (b) aims to reduce the 

ecological effects of cooling water withdrawals. Owing to this, closed-cycle cooling towers 

have become common in newer plants that reduce water withdrawal substantially compared to 

the previous system of once-through cooling. Additionally, the reuse of effluent from 

wastewater treatment plants (WWTP) is also becoming more acceptable and viable for power 

plants. Phase I of the regulation applies to new facilities with a cooling water intake, 

constructed after January 2002; Phase II applies to existing power plant with a cooling water 

intake greater than 50 mgd (effective 2004) and applies to each facility as its National 

Pollutant Discharge Elimination System (NPDES) permit is renewed. Phase III (2006) applies 

to non power producing facilities. In its ruling on the Phase II rule, the 2
nd

 Circuit Court of 

Appeals rejected many of the provisions and permitted the use of cost-benefit analysis in 

setting the national performance standards. EPA suspended the Phase II 316(b) rule in March, 

2007 and proposed flexible technology standards on March 28, 2011. This rule would cover 

around 1,260 existing facilities of which approximately 670 are power plants (EPA, 2011). 

EPA is scheduled to take the final action by July 27, 2012
4
.  

NPDES permits for power plant discharges includes an evaluation of maximum 

discharge levels for copper and other metals. Chlorinated discharge impacts are now 

considered resolved in Maryland and no further action is required. In September 2009, EPA 

announced plans to revise the existing standards for water discharges from coal ash ponds, air 

pollution control equipment, and other equipment at coal-fired power plants. In a multi-year 
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study completed in 2009, EPA concluded that the existing regulations (issued in 1982) of 

power plant wastewater discharges need to be updated to keep pace with the changes occurred 

in the power industry since the 1980s. Especially, pollution control technology like the wet 

Flue Gas Desulfurization (FGD) system can pollute water-bodies. Though there exist 

treatment technologies to avoid this pollution, only a small fraction of the EGUs have adopted 

them. EPA is focusing mostly on coal-fired power plants and once the rule is finalized new 

standards would be incorporated into wastewater discharge permits. 

There are some Potential Impacts of Stricter EPA Regulations
5
. The viability of power 

plants depends on economic and environmental factors. Economics factors include power 

prices, capacity prices, unit specific costs, coal prices, FOM cost by age and cost of 

alternatives. The environmental drivers include regulatory framework, existing control 

technology, compliance options/costs and compliance year. For tougher regulations on air 

quality and water use & ash disposal, coal-fired power plants will have two alternatives – 

retirement or adopting expensive control technology. Given the age of the plants, expenses of 

retrofitting and low electricity price, many coal-fired plants will probably choose to retire. 

According to a recent study by Celebi et al. (2010), a requirement of installing scrubbers and 

Selective Catalytic Reductions (SCRs) by 2015 would result in 40-55 GW of economic 

retirements across the country
6
. If cooling towers are mandated, an additional 11-12 GBW of 

coal units would retire. In the first case an investment of $70-130 bill on scrubbers and SCRs 

would be required to meet the EPA standards. The study also estimates an additional 

compliance investment of $30-40 bill when cooling towers are made mandatory. Under this 

scenario, PJM would be one of the most hard-hit regions with 6-11% of its capacity retiring. 

Younger (due to unfavorable power prices) and smaller units would have higher retirement 

rates.  

 
Table 3. Coal Plant Capacity Vulnerable to Retirement by 2020 – Selected Regions. 

 

 

Retirements 

with 

Scrubber & 

SCR 

Mandate 

(GW) 

Additional 

Retirements 

with 

Cooling 

Tower 

Mandate 

(GW) 

Total 

Retirements 

Percentage of 
Retrofit 

Capital 

Costs for 

Compliance 

($ Billions) 

Coal 

Capacity 

Total 

Capacity 

Midwest 

ISO 
12-15 3-5 16-20 21-28 11-14 27-48 

ERCOT 

ISO 
9-12 1-3 13 72 15 3-5 

PJM ISO 8-15 3-5 12-19 15-26 6-11 19-29 

Source: Celebi et al. (2010) 

 

 

Under this scenario, coal demand would fall by 15% relative to the base case in 2020, 

gas demand may increase as much as by 5.8 Bcfd (10% of total demand), and CO2 emissions 

would fall by 150 mill tons in 2020. Of the existing small (<500 MW) and old (>40 years) 

coal plants, 50 GW don’t have scrubber for SO2 and SCR/SNCR for NOx. Most of them are in 
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the Reliability First Corporation (RFC) and the SERC Reliability Corporation (SERC) 

regions
7
.   

  
Table 4. Potential Impacts of EPA Regulations: NERC’s Projection. 

 

Regulation Impact (Potential Retirements by 2015) 

CWA Section 316 (b) 36 GW 

MACT (NESHAP) 2-15 GW 

CATR 3-7 GW 

CCR 388 MW 

Source: Wagman (2010) 

 

 

Following an North American Electric Reliability Corporation (NERC)’s projection – 

the transport rule (CATR), the NESHAP, the CWA section 316(b) and the Coal Combustion 

Residuals (CCR) disposal regulations might force 50 GW of electricity generating capacity to 

retire.  Of the four rules, the projection predicts, the CWA section 316(b) cooling water intake 

structure rule would have the largest impact causing as much as 36 GW of generating capacity 

vulnerable to retirement if installation of re-circulating cooling water system is made 

mandatory. Depending on moderate or strict compliance assumptions, the NESHAP MACT 

may force retirement of 2-15 GW of current coal capacity by 2015. The CATR could cause 

retirements of 3-7 GW of capacity requiring retrofitting of 28-576 plants with environmental 

control by 2015 (depending on the inclemency of the rule). The CCR rule is expected to have 

the least impact, causing retirements of up to 388 MW of capacity in 12 coal units. 

Another study by Credit Suisse found that EPA regulations could force 50 GW of the 

installed 340 GW coal-fleet to retirement. Another 100 GW would need huge investment to 

meet emission standards and capital investment may be in $70-$100 billion. The study 

predicts that retirements could reduce coal demand by 15-31 percent and raise the demand for 

natural gas by 8-16% (Wagman, 2010). EPA has designed and revised many regulations in 

response to ‘independent and unrelated’ court orders. Consequently, these rules are not set in 

a coordinated way and might involve higher net costs and greater increases in electricity 

prices, compared to a potential coordinated approach (Frass and Lutter, 2010). 

 
Table 5. Time Lag in EPA’s Formulation of Regulation. 

 

Rule Initiated Proposed Final 

CATR March 2009 August 2010 July 2011 

Ozone NAAQS 

Reconsideration 
September 2009 January 2010 August 2011 

PM NAAQS July 2010 Not Yet - 
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Air Toxics MACT  March 2011 January 2012 

Cooling Water Intake  March 2011 July 2012 

Coal Combustion 

Waste 
 June 2010 July 2012 

CO NAAQS Review April 1999 February 2011 August, 2011 

Lead NAAQS 

Review 
June, 2010 December, 2013 - 

Ozone NAAQS 

Review 
October, 2008 July, 2013 - 

PM NAAQS Review July, 2007 - - 

SOx NAAQS Review   June, 2010 

NOx and SOx 

Secondary NAAQS 

Review 

July, 2007 July, 2011 - 

Source: EPA (2011) 

 

 

As seen from the table above, many of the rules that will affect the coal-fired EGUs are 

pending. This generates considerable uncertainty and makes power plants’ investment 

decisions difficult. A better coordination among the industry and the regulators (EPA, Federal 

Energy Regulatory Commission - FERC, Department of Energy - DOE and the State) can 

reduce the extent of this uncertainty (Frass and Lutter, 2010). In Maryland, because of the 

implementation of the HAA, coal-fired power plants probably faced much less uncertainty.   

Obama’s energy policy has four elements - increasing domestic production of oil, 

boosting output of bio-fuels as a substitute, encouraging the use of natural gas as a transport 

fuel and making vehicles more efficient
8
. In his state of the union address on January 25, 2011 

the President set a goal of 80% of electricity generated by the utilities come from clean 

sources by 2035. Obama included nuclear and natural gas as clean energy sources, 

presumably in an attempt to make the policy appealing to a wider group of people (especially 

the republicans).  

This is probably a good policy in the short or medium term. In the long run substantial 

dependence on natural gas may still generate significant GHGs whereas nuclear energy might 

entail serious health and environmental risks. In the short/medium run, Obama’s policy may 

reduce potential economic woes by avoiding a switch to costly alternatives. Also, Obama has 

increased the funding for clean-energy R&D by 30%, to $8 billion. Still this is much lower 

relative to previous decades and various interest groups have argued for increased funding
9
. 

Obama’s clean energy standard, more subsidies and lending opportunities for bio-fuels and 

high-tech (but handout-dependent) plants, extra funding for research on energy technology – 

all would require congressional approval which is unexpected in a Republican-controlled 

House that is focused on spending cuts
10

.   
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2.  FINDINGS AND DISCUSSIONS 

2. 1. Maryland’s Electricity Sector: General Structure, Regulatory Framework and 

        Policies 

Maryland’s current energy policy emphasizes two strategies – improved per capita 

energy efficiency and renewable energy. Solar and wind power in particular have been 

recently promoted by the state government. There are currently no state initiatives that 

encourage using natural gas instead of coal as an emissions-reduction strategy. On the 

contrary, recent tightening of the state’s emissions standards for non-greenhouse gas 

pollutants led to significant upgrades of the state’s coal plants. According the Maryland 

Energy Administration (MEA, 2011), under existing legislation and Governor O’Malley’s 

current agenda, the following four key goals drive Maryland energy policy: 

1. Reduce per capita energy consumption and per capita peak demand to 15% below 

2007 levels by 2015. (EmPOWER Maryland Energy Efficiency Act of 2008) 

2. Generate 20% of electricity from renewable sources by 2022, including 2% from solar 

energy. (Originally enacted 2004, expanded in 2007 and 2008)
11

 

3. Reduce greenhouse gas emissions to 25% below 2006 levels by 2020.  (Greenhouse 

Gas Emissions Reduction Act of 2009) 

4. Create 100,000 new green jobs by 2015 (Governor O’Malley’s Smart Green and 

Growing legislative agenda) 

5. Before elaborating on these regulatory and policy issues, let’s look into the general 

structure of the electricity sector of Maryland.  

 

 

 
 

Figure 2. Maryland’s Electricity Generation by Fuel-Types 
Source: Institute for Energy Research. Maryland Energy Facts (2010) 
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Figure 3. Power Plant Locations In and Around Maryland 
Source: PPRP.  http://esm.versar.com/pprp/factbook/plantlocations.htm 

 

 

In 2007, Maryland’s electricity consumption was 69.2 million MWh. Around 30% of 

the annual supply is imported. Competitive suppliers serve 56% of commercial load and 94% 

of industrial load. In terms of electricity generation the share of coal, nuclear energy, 

hydroelectric and natural gas (NG) are 55.3%, 33%, 4.4% and 4.1% respectively.  Of the 38 

plants with generation capacities greater than 2 MW – 6 are coal fired, 8 run by NG, 5 run by 

oil/NG and 2 uses coal/NG. Of the 8 plants using coal, only one uses coal mined in Maryland.  

In 2008, more than 50% of the coal burned in Maryland was mined in West Virginia (CEIR, 

2010). Base-load plants are predominantly coal and nuclear plants. They are expensive to 

construct but relatively inexpensive to operate. Peaking plants are typically oil and natural gas 

plants. Their construction cost is low but operating cost is high. Cost of electricity was 13, 

12.3 and 10.3 cents/KWh respectively for residential, commercial and industrial users in 

2007. These figures were higher than corresponding national figures and except for industrial 

http://esm.versar.com/pprp/factbook/plantlocations.htm
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users, they were lower than corresponding figures for the Mid-Atlantic region (because of 

negotiated rates and deregulation). Functionally the industry is separated into 3 independent 

businesses – generation & supply, transmission and distribution (customers usually get one 

bill).  

Generation and supply of electricity is deregulated in Maryland and prices are set by the 

wholesale/retail markets. Prior to the Electric Customer Choice and Competition Act of 1999, 

the local electric utility had the control over the procurement and delivery of electricity. The 

new law enables the consumer either to continue to buying power from the local utility or to 

get it from a retail supplier. Distribution is a regulated monopoly function of the local utility. 

It is subject to price and other regulations by Public Service Commission. There are three 

types of distribution companies (total 13) – 4 investor owned electric companies (they provide 

90% of the services), 5 municipal systems and 4 rural cooperatives. The transmission system 

is also a regulated monopoly. It is regulated by the Federal Energy Regulatory Commission 

(FERC). There are 8 regional reliability councils that assess the compliance with FERC 

standards. One of them, the Reliability First Corporation (RFC) covers MD. Maryland is part 

of the National Interest Electric Transmission Corridors (NIETC). Because of that, under 

limited conditions, the FERC has the right to overrule state utility commissions and issue 

permits for regional transmission line projects that are considered to be in the national 

interest. 

PJM Interconnection, headquartered in Valley Forge, Pa, is a federally regulated 

Regional Transmission Organization (RTO) that acts as a neutral & independent entity 

managing the high-voltage electricity grid and the wholesale electricity market that serves 13 

states and the District of Columbia (the largest centrally dispatched grid in North America). 

Established in 1927, PJM has more than 500 members – generators, transmission owners, 

electricity distributors, power marketers and large consumers. It has a two-tiered governance 

structure headed by PJM’s Board of Managers and the Members Committee. The company 

coordinates the continuous buying, selling and delivery of wholesale electricity through 

robust, open and competitive spot markets. In operating the markets, PJM balances the needs 

of suppliers, wholesale customers and other market participants and continuously monitors 

market behavior. PJM manages a sophisticated regional planning process for generation and 

transmission expansion to ensure the continued reliability of the electric system. To PJM, a 

megawatt of power is the same no matter how it’s produced. PJM prices, known as Locational 

Marginal Prices (LMPs), differ across zones. 

 

2. 2. Regulatory Framework 

The Power Plant Siting Act was passed in 1971 to ensure that the State have a key role 

in the decision making process of power plant construction. The Maryland Department of 

Natural Resources (DNR) Power Plant Research Program (PPRP), established in 1971, 

appraises the impacts of the design, construction, and operation of power plants and 

transmission lines on Maryland’s environmental, socioeconomic, and cultural resources. The 

program coordinates the State agencies’ review of new or modified power plants and 

transmission lines by formulating licensing recommendations as part of the state and federal 

licensing process. The guidelines are provided by the Power Plant Siting Act of 1971 & the 

Electric Utility Industry Restructuring Act of 1999. By the Maryland Power Plant Research 

Act (Section 3-304 of the Natural Resources Article of the Annotated Code of Maryland) the 

PPRP is required to prepare a biennial Cumulative Environmental Impact Report (CEIR). 
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Section 1-101 of the Public Utility Companies Article defines an electric company. To build a 

power plant or a transmission line with a capacity greater than 69 KV, a Certificate of Public 

Convenience and Necessity (CPCN) is required from the Maryland Public Service 

Commission (PSC), which is the regulating entity established in 1971 and designed to be a 

“one-stop shop” for power plant licensing. The CPCN includes several permits (though not 

all) like air quality and water appropriation.  

PSC has a number of laws related to the construction or modification of power plants 

and transmission lines: sections 7-101 to 7-105, 7-201 to 7- 211 and 7-301. In the last 8 years, 

PSC received more than 20 applications and 10 of them are now in operation (others are 

delayed or abandoned because of various financial or commercial reasons). The DNR also has 

some laws pertaining to the construction or modification of power plants and transmission 

lines: sections 3-302 to 3-306 and 3-306.1. Figure A.1 in the annex illustrates the CPCN 

licensing process. Usually, siting is a State’s dominion. However, the Energy Policy Act 

(2005) gave FERC a backstop siting jurisdiction through the designation of National Interest 

Electric Transmission Corridors (NIETCs) if states are not responsive to the needs. Later the 

4
th

 U.S. Circuit Court of Appeals ruled that FERC had transgressed its prerogative because if 

a state rejects such projects on reasonable grounds, that cannot be overturned by FERC. 

FERC sought an en banc review. Yet, there have been many talks in re FERC’s power to site 

and approve the construction of new lines. If FERC’s authority is extended, Maryland would 

be affected.  

The American Recovery and Reinvestment Act of 2009 (ARRA), contains provisions 

for speedy setup of renewable energy and electric power transmission projects including 

grants (up to $500 mill for transmission projects). Additionally, the ARRA has set specific 

requirements (such as reasons for failure to develop the adequate transmission capacity, 

recommendations for achieving adequate transmission capacity, the extent to which legal 

challenges are delaying the construction etc.) for the DOE’s 2009 National Electric 

Transmission Congestion Study. ARRA provides funding for R&D of both renewable energy 

and innovations in energy use. Federally $16.8 billion was allocated of which Maryland 

received $15.8 million. To protect the habitat and terrestrial & wetland environments 

Maryland has several regulations regarding waterway construction, water quality & water 

pollution control, tidal/non-tidal wetlands, forest conservation and threatened & endangered 

species. The first three of them requires implementing best management practices (BMP) and 

for the rest there are some pre-specified conditions – all of which are embedded in the CPCN. 

The PPRP facilitates compliance with these regulations. PPRP coordinates the reviews of 

CPCN applications for new transmissions line projects and for modifications in the existing 

ones to evaluate temporary and potential long term impacts on vegetation & land cover, 

wetlands, wildlife, threatened & endangered species, water resources (& the Chesapeake Bay) 

and Maryland’s Green Infrastructure. The Chesapeake Bay is defined as a ‘Critical Area’ 

under the Critical Area Act (1984) and any project with the potential of disturbing a critical 

area must obtain approval from the Critical Area Commission and hence will be subject to 

extensive review by State and federal agencies.  

Maryland’s wetlands are protected by the Critical Area Act whereas non-tidal wetlands 

are protected by the Non-Tidal Wetlands Protection Act. To have no net loss of non-tidal 

wetlands acreage or function, Maryland requires that any unavoidable wetland losses be 

replaced at least acre for acre. Greater replacement ratios (up to 3:1) are specified for forested 

wetlands and Wetlands of Special State Concern. To construct a transmission line project in a 
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wetland, the utility must obtain a Letter of Exemption, a State Programmatic General Permit, 

or an Individual Wetlands Permit detailing project-specific conditions from MDE, or the U.S. 

Army Corps of Engineers, or both. Though fossil fueled power plants emit HAPs (HAPs are 

pollutants like mercury, phosphoric acid, lead and selenium compounds etc. that are 

associated with cancer or other serious health affects), they are not significant sources 

compared to chemical plants and petroleum refineries. Prior to CAAA of 1990, EPA did not 

regulate HAP emissions from power plants. Maryland’s Toxic Air Pollutant (TAP) regulation 

doesn’t cover fuel burning sources. Under the Clean Air Act, potential EPA regulation of 

HAPs would require the use of Maximum Achievable Control Technology (MACT). 

Bulk of the HAPs emitted by coal-fired power plants is Hydrochloride Acid (HCl) 

which is not a carcinogen by EPA classification. However, because of the HAA, some coal 

fired plants in MD are installing Flue Gas Desulfurization (FGD) systems to control SO2 

which will also decrease HCl emissions. Power plants are significant users of water in 

Maryland and they affect the quality and quantity of water left for other users. In 2008 the 

average surface water appropriation by MD power plants was 7740 mill gallons per day 

(mgd). Actual surface withdrawal was 6184 mgd and estimated consumption was 27 mgd 

(CEIR, 2010). Maryland’s consumptive use regulations require users consuming more than 1 

mgd of water from the Potomac River to maintain low-flow augmentation storage, and release 

water from this storage to offset their consumption during low-flow periods. Also plants can 

build their own ponds/tanks to store cooling water.  

In Maryland, long-term monitoring indicates a steady decline in water levels in the 

Aquia, Magothy, and Patapsco aquifers. However, these declines are not solely due to 

withdrawal from power plants, and are considered acceptable by MDE Water Management 

Administration (WMA) when compared to the amount of water available in the aquifers. The 

use of FGD systems in power plants to comply with the Healthy Air Act (HAA) would 

increase the water demands in power plants. Maryland has 12 existing steam electric power 

plants with an NPDES permit and a cooling water intake and discharge and 9 of them (one is 

exempt and two are below the 50 mgd threshold) are subject to Phase II evaluations. The 

suspension of Phase II implies that 316(b) permit conditions will be developed based on best 

professional judgment. Most power plants with once-through cooling system were required to 

submit a comprehensive study by January 2008 demonstrating how they would meet the 

requirement. PPRP and MDE have been evaluating these analyses as part of each facility’s 

National Pollutant Discharge Elimination System (NPDES) permit renewal process. 

 

2. 3. Maryland’s Greenhouse Gas Policies 

The Clean Air Act (1970) was the first major regulatory framework to control air 

pollutions harmful to human health/welfare. Guided by the CAA, the EPA established the 

National Ambient Air Quality Standards (NAAQS) for the criteria pollutants. EPA works 

with the State and local regulatory agencies (such as Maryland Department of the 

Environment, MDE) to monitor the concentration of criteria pollutants across the country. All 

of Maryland is in attainment with the NAAQS for SO2, NOx, PM10, CO, lead and 2006 ‘ 24-

hour standard’ for PM2.5. Three areas – Baltimore, Washington DC and Hagerstown – are in 

nonattainment with the annual PM2.5 standards set in 1997. Much of the urban MD doesn’t 

meet the NAAQS for ozone. The CAA recognizes ozone as a regional pollutant and created 

the Northeast Ozone Transport Region (OTR) that includes MD, Washington DC and 11 

other states. Under OTR, the entire state will be treated as one nonattainment area.  
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EPA is reviewing the ozone standard and would finalize it by August 2011. Then the 

states would be required to submit SIPs. Figures A.2.1-A.2.6 in the annex displays the air 

quality of the Baltimore region with regards to the criteria pollutants. The State has 

formulated and implemented several pieces of legislations to achieve its goal of promoting 

sustainable electricity generation by encouraging energy innovation & efficiency, 

conservation and development of renewable resources.  

With the introduction of the RPS in 2004, electricity suppliers are required to buy a 

certain percentage of their electricity resources from renewable resources
12

. The RPS was 

revised in 2007 to include a 0.005% solar energy requirement in 2008 that gradually rises to 

2% by 2022. House Bill 375 (2008) amended the RPS by increasing the total Tier 1 

renewable energy requirement to reach 18% by 2022 (without solar). The bill also increased 

the fee for non-compliance of Tier 1 to four cents/KWh and lowered the eligible facilities 

geographic footprint (came into effect in January 2011). The PSC monitors the compliance 

and certify eligible facilities.  

At the Federal level, there have been attempts, though with considerable opposition, to 

create a national RPS. For instance, in the 111
th

 Congress, in 2009, three bills were introduced 

to institute a national level renewable energy requirement. Twently-three power plants in 

Maryland are run by fossil fuel and generate air pollutants like NOx, SO2, VOC, PM, mercury 

and GHGs like CO2 and methane. The Healthy Air Act (HAA) of 2006 (HB 189) established 

a ceiling on NOx, SO2 and mercury from power plants and directed Maryland to join RGGI. 

According to the state Department of the Environment (MDE), the main purpose of the act 

was to bring Maryland into attainment with federal air quality standards. The HAA became 

effective in 2007, requiring significant reductions in SO2, NOx and mercury emissions from 

15 coal-fired power EGUs at 7 power plants in MD. It has two phases – Phase I started in 

2009/2010 and Phase II in 2012/1013.  

The HAA regulates NOx and SO2 emissions using CAT programs allocating the annual 

state-wide cap among the 15 EGUs. The system is flexible in that it has a provision for 

trading allowances within a company’s other HAA plants that operate in MD. Though climate 

change activists like the Chesapeake Climate Action Network called the bill a “major victory” 

(Chesapeake Climate Action Network, 2006), the required reductions for CO2 are 

significantly less and the timeframe significantly longer, as shown in Table 6.  

 
Table 6. Planned Reductions in four Pollutants under the HAA. 

 

Pollutant 
Approximate 

Reduction 
Timeline 

Administering 

Agency 

CO2 
10% from 2004 

allowances 

Allowances decrease 2.5% each year 

from 2014 to 2018 
RGGI 

NOx 75% from 2002 levels 70% by 2010, complete by 2013 MDE 

SO2 85% from 2002 levels 80% by 2010, complete by 2013 MDE 

Mercury 90% from 2002 levels 80% by 2010, complete by 2013 MDE 

Source: EIA (2010), PSC (2010). 
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Coal-fired power plants are the largest source of mercury in the USA. In MD 75% of the 

mercury emissions comes from the EGUs. For mercury, HAA requires each power plant to 

reduce its emission compared to a baseline year by 80% in Phase I (2010) and 90% beginning 

in Phase II (2013) and thereafter. Implementation of the HAA would reduce Maryland’s 

mercury deposition by around 30%.  

To comply with the HAA, power plants have installed Selective Catalytic Reduction 

(SCR) and Selective Non-Catalytic Reduction (SNCR) systems on existing plants to reduce 

SO2 emissions, FGD systems to reduce NOx emissions and Electro-Static Precipitators (ESPs) 

and baghouses to reduce PM and mercury emissions. Compliance with the HAA regulations 

might entail a greater use of sub-bituminous coal shifting the import-source to Wyoming and 

Montana from West Virginia. Newer plants have been designed to use cleaner-burning fuels 

like the pipeline-quality natural gas and ultra-low sulfur diesel fuel. Also some existing plants 

are considering fuel-switching options – Easton utilities considering using biodiesel blends 

whereas the HA Wagner and CP Crane facilities are weighing a coal type switch (CEIR, 

2010). Constellation and Mirant recently initiated major projects at the seven largest coal-

fired power plants in Maryland to comply with the HAA, representing an estimated capital 

investment of $4 billion for all the plants combined.  

 

1. Brandon Shores Power Plant (Constellation): FGD system for SO2 and mercury, fabric 

fiber baghouse for PM control, powered activated carbon (PAC) injection equipment 

for removal of mercury and a sorbent injection system for the reduction of sulfuric 

acid mist (SAM). The plant is expected to achieve as much as 90%, 80% and 90% 

reductions respectively of SO2, SAM and NOx emissions.  

2. HA Wagner Generating Station (Constellation): Rotating Opposed Fired Air (ROFA) 

technology and an SNCR system for NOx (30% reduction target), ACI to control 

mercury emissions and sorbent additives, switching to lower sulfur coals and using 

emission allowances for SO2 reductions. 

3. CP Crane Generating Station (Constellation): SNCR technologies for NOx, ACI and 

furnace sorbent injection for mercury and fuel switching to lower sulfur coals or using 

excess emissions allowances from over-controlling at other plants.    

4. Morgantown Generating Station: Wet FGD systems for SO2 (upto 92% reductions), 

SAM controls (69% reductions), SCR and FGD to reduce mercury pollution.  

5. Chalk Point Generating Station: LNB with over fire air and SACR for NOx control 

(85% reduction expected), ESPs for PM control, wet FGD system for SO2 (92% 

reduction expected), SAM control (62% reduction) and mercury reductions as a co-

benefit.  

6. Dickerson Generating Station: PM control device, LNB and SNCR for NOx control, 

wet FGD system for SO2, SAM control system and mercury reduction as a co-benefit. 

7. RP Smith Generating Station: Yet to indicate how it would comply with the HAA.  

 

Following a PPRP analysis the HAA will have significant beneficiary impacts in terms 

of reductions in PM2.5 concentration, acidic deposition of sulfur and harmful nutrient loading 

to the Chesapeake Bay (CEIR, 2010). However, those significant upgrades make it very 

unlikely that Maryland’s coal plants will be among those targeted for closure or conversion to 

natural gas in the foreseeable future. 
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Regional Greenhouse Gas Initiative (RGGI): is a cooperative effort by10 Northeastern 

and Mid-Atlantic states including Maryland to reduce CO2 emissions. RGGI is a CAT 

program to cap CO2 emission from fossil fuel-fired EGUs. RGGI is designed to reduce CO2 

from the State's electricity generators by roughly 10 percent from current levels by 2019. 

Maryland has 17 power plants subject to this cap. RGGI allowances are sold at sealed-bid and 

single-round auction. In September 2008- June 2009 period, Maryland earned $72.4 million 

in revenues from the first four RGGI auctions. In the quarterly auctions held in September and 

December of 2010, the allowances did not sell out.   

The March 2011 allowances did sell out, with the price going up from $1.86 to $1.89.  

This is still about 46% less than the high of $3.51 in March 2009
13

. Rather than directly 

reducing emissions, the main impact of RGGI so far has been in providing funds for state 

energy programs. Maryland’s RGGI proceeds go to the state Strategic Energy Investment 

Fund (SEIF), administered by MEA. According to RGGI, Maryland’s cumulative proceeds as 

of the March 2011 auction were about $162 million. MEA reported that about $104 million of 

those proceeds were spent in fiscal years 2009 and 2010 “to promote affordable, reliable and 

clean energy.” Maryland is exploring two types of sequestration – restoration of salt marshes 

and terrestrial sequestration through urban forestry – as potential GHG offset projects under 

RGGI. The RGGI incorporates provisions for transitions into a Federal GHG reduction 

program. The following table lists several legislations that Maryland has enacted to reduce 

GHG emissions:  

 
Table 7. State of Maryland’s Legislation to Reduce GHG Emissions. 

 

Legislation Key Feature 

Renewable Energy Portfolio Standard (HB 

1308), 2004, Revised 2007 

& 2008. 

Established a renewable portfolio standard for 

electricity supply. RPS was accelerated 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) 

Adopts California’s stringent vehicle 

emissions standard beginning in model year 

2011. 

EmPOWER Maryland Energy Efficiency Act 

of 2008 (HB 374) 

Sets 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) 

Provides tax incentives and/or grants for 

renewable energy resources, including solar, 

geothermal, bio-fuels, and wind. 
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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 Reductions Act 

of 2009 (HB 315/SB 278) 

Codifies the GHG goals from the MCCC 

Climate Action Plan and authorized MDE to 

pursue the recommended measures. 
Source: CIER, 2010 – Table 4-2 Page 145. 

 

 

The Greenhouse Gas Emissions Reduction Act (2009) act requires the State to reduce 

GHG emissions by 25% below 2006 level by 2020. The reduction goal has been set to 

achieve the Intergovernmental Panel on Climate Change (IPCC)’s reduction levels of 25% by 

2020 (MDE, 2009a). The net economic benefit of the 25% reduction is estimated to be 

approximately $2 billion by 2020 (MDE, 2009a). The draft plan is required to be submitted 

by 2011 and the final plan is to be adopted by 2012. Key provisions of the act involve: (1) 

Must having a positive impact on the State’s economy (job creation and protection of existing 

manufacturing jobs), (2) A 2016 review of the progress report to decide whether to continue, 

adjust or eliminate the goal of achieving a 25% reduction by 2020 (MDE, 2009b).  

 

 

 
Figure 4. Maryland Emissions by Sector in 2006 

Source: Summers (2011) 

 

 

Electricity consumption generates 42% of Maryland’s GHG emissions. The 

manufacturing sector is responsible for 4% of the State’s GHG emissions and is not expected 

to generate significantly higher GHGs by 2020. Hence, under the bill, the manufacturing 
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sector would be regulated through a federal or regional program (RGGI). According to 

Summers (2011), programs underway will obtain 12.5% reductions and when combined with 

recommended strategies (i.e. cost effective cap measures) will surpass the 25% target. 

Existing programs include: the HAA, RGGI, Clean Car Programs, EmPOWER MD, RPS, 

transit incentives, urban trees, smart growth, advanced recycling etc. New initiatives include: 

Regional Low-Carbon Fuel Standard Initiative, Regional Transportation and Climate 

Initiative and Federal/EPA requirements such as vehicle and truck standards and permitting. 

According to ICSD (2006), Maryland could create 144,000-326,000 in-state jobs over the 

next 20 years by developing clean energy industries. That would generate $5.7 billion in 

wages and salaries, $973 million in state and local tax revenues and a $16 billion rise in gross 

state product
14

.  

The EmPOWER Maryland Energy Efficiency Act (EPM Act, 2008) aims to reduce 

Maryland’s per capita energy consumption and peak demand by 15% by 2015 (where 2007 is 

the baseline), by requiring the utilities to develop and enforce cost-effective measures to 

promote energy efficiency, conservation and adequate demand response plans. Electric 

utilities are required to obtain 10% per capita reduction in consumption and 15% reduction in 

peak load. The remaining 5% of electricity savings is State’s responsibility. As many as 20 

energy reduction plans have been developed by utilities and approved by the PSC. The five 

participating electric utilities are offering similar but non-identical programs (MEA, 2010)
15

. 

PJM has a couple of programs providing customers incentives to reduce their loads. 

Following PSC estimates the 10% reduction goal would require a total reduction of 7,469,995 

MWh in energy usage in 2015. Meeting the 15% reduction goal would require 11,208,000 

MWh reductions in energy usage. According to MEA estimates in 2009-2010 periods 64,000 

MWh were saved through MEA initiatives (MEA, 2011). The MEA set a reduction target of 

73,379 MWh in 2010-2011 for the MEA-administered programs. As of the third quarter of 

2010, MEA programs have achieved only 20% of the target (PPRP, 2010). 

According to an analysis by the nonprofit consumer advocacy group, Maryland PIRG, 

three years after the Act’s implementation, the State is likely to fail to achieve even half of the 

goal. The analysis blames the PSC for poorly managing the development of energy-efficiency 

programs by the utilities (Kay, 2011). Coal produces gaseous and solid combustion by-

products (CCBs). Effective from December 1, 2008, Maryland has enacted state regulations 

for disposal of CCBs. There is no federal regulation in this regard.  Companies are required to 

report the amount of CCBs generated & their chemical analysis and the process of 

disposal/reuse. Good disposal/reuse practices can reduce the GHG emissions (for example, 

use of fly ash as a supplement in concrete and concrete materials). 

There are some alternative projects of energy as well, such as wind projects and solar 

project. Though five onshore wind projects have been announced, representing a total 

capacity of about 290 MW, the PSC granted CPCNs to two of them. A 2007 state legislation 

allows new wind power facilities with capacity ≤ 70 MW to have an exemption from the 

CPCN under certain conditions though they will still be subject to any federal, State, and local 

approvals regarding various environmental issues. Recently the Governor announced not 

permitting wind projects on State-owned lands. The Minerals Management Service (MMS) 

has the authority (granted by the Energy Policy Act of 2005) over the development of 

alternative energy projects (non-hydrokinetic projects) on the Outer Continental Shelf (OCS) 

including wind power. For the “hydrokinetic” projects, FERC has the exclusive authority. The 

Maryland Environmental Service and MEA lend wind measuring devices to locations 
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interested in installing a small wind system. The Windswept Grant Program of the MEA 

provides grants to individuals, businesses, and local governments to offset the cost of 

installing a small wind system. The program has provided nearly $50,000 in total grants. 

Maryland encourages smaller scale solar system. The RPS requires 20% percent renewable 

energy by 2022, including 2% from solar energy sources. In addition, there are tax credits, 

grants and rebate programs to promote the use of solar energy.  

 

2. 4. Other Initiatives  

Environmental Trust Fund: Section 3-302 (a) establishes an Environmental Trust Fund. 

Electric companies pay an environmental surcharge per kilowatt hour of electric energy 

distributed in the State.  

Maryland Clean Energy Incentive Act (2010): Extends the existing Clean Energy 

Incentive Tax Credit for an additional 5 years, which is expected to introduce an additional 

3.3 million MWh of clean energy in Maryland. 

Energy Efficiency Standards Act (2005): With the introduction of this act, nine separate 

products became subject to state mandated efficiency standards
16

. 

Motor Vehicle Excise Tax - Tax Credit for Electric Vehicles (2010): It creates a 3-year 

vehicle excise tax exemption, up to $2,000 per vehicle, for the purchase of a qualified plug-in 

electric vehicle.  

Green Power Programs: In 2009, the State awarded four contracts which would 

collectively supply 23% of the State Agencies’ and the University System of Maryland’s 

annual demand.  

Distributed Generation (DG): These are generators located close to or on the same site 

as the facility which may or may not be connected to the grid. Most of the DGs are diesel-

fired emergency generators (Maryland has more than 3000 of them) and are too small to need 

CPCNs. Because of their size, they can’t be classified as point sources of ozone forming NOx 

and VOCs. PJM extends opportunities for DGs to participate in demand response programs
17

.      

Green Jobs: In 2009, Governor O’Malley announced Smart, Green, and Growing 

legislative agenda – aiming to create 100,000 new green jobs in Maryland by 2015. Green 

jobs like solar installation positions and energy efficiency auditors are growing in Maryland.  

Local Initiatives: Several local jurisdictions in Maryland have taken the initiative to 

make their own energy policy.  As of March 2011, the small town of Brookville, Maryland is 

at the top of the EPA’s Green Power Community Challenge rankings for Green Power 

Percentage.
18

 Local Maryland paper Gazette.net reported the same week that the town of 

Garrett Park was planning to join the challenge to “take on the town of Brookeville.”
19

  The 

City of Rockville is also participating in the challenge. 

During the 2011 session of the Maryland General Assembly as many as six energy 

legislations have been passed. One of them allowed waste-to-energy to be eligible for 

inclusion in meeting the renewable energy portfolio standard if the source is connected with 

the distribution grid serving Maryland
20

. Another one made energy from solar water heating 

system eligible for inclusion in meeting the renewable energy portfolio standard. For a list of 

legislations that were passed or bills that failed to pass in the 2011 session, see Table A.2 in 

the annex.  
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3.  CONCLUSIONS 

 

The emission of SO2 and PM10 depends on the types and quantity of coal used and the 

type, age and configuration of the existing air pollution control technology. Before the HAA, 

Maryland did not enjoy SO2 reductions similar to some other states since no power plants had 

installed SO2 control systems. In response to stringent emission limits in the HAA, several 

coal-fired plants in MD are installing state-of-the-art FGD scrubbers to reduce SO2 emissions. 

The Morgantown plant started using lower sulfur coal in 2007 and its SO2 emission decreased 

significantly. In the other power plants, no important changes were made in the previous 5 

years. Changes in their SO2 and PM emissions occurred because of fluctuations in power 

generation.  To address the regional nature of ozone problem EPA finalized a rule in 1998 that 

requires 24 states including MD and Washington DC to develop regulations that would be 

incorporated in each state’s SIP. It is known as the ‘NOx SIP Call’ and requires large sources 

including power plants to reduce NOx emissions by 70% of 2004 emissions. Later additional 

NOx control limits were introduced. By 2006, around 20% of the units in MD and 5 

surrounding states had SCR or SNCR systems resulting in significant NOx reductions. Figures 

A.3.1- A.3.8 shows the emissions from coal-fired power plants in Maryland.  

Following an estimate of the Chesapeake Bay Program, nearly 30% of the Nitrogen load 

to the Bay comes from atmospheric deposition – much of which is generated by NOx 

emissions from power plants and industrial and mobile sources. According to a University of 

Pittsburgh study the impacts of sources that are closer, are more significant than perceived 

previously. The CAAA (1977) established the national visibility goal requiring improving the 

visibility in federally managed ‘Class 1 areas’
21

. In Maryland, the PPRP has the responsibility 

of evaluating if EGUs would have any adverse impacts on the ‘Class 1’ areas. Given various 

Federal and State initiatives to reduce GHG emissions as well as to promote environment-

friendly use of resources, the future energy scenario will be much different from the present 

one, potentially with the following characteristics: First, higher supply of natural gas, 

including shale gas, would lower the price and increase its usage in EGUs and transportation. 

Second, More significant role of solar energy is required. Third, Advances in energy 

generation (biotechnology, plasma technology, kinetic generation devices etc.). Fourth, 

innovations in transmission technologies are essential (high voltage transmission line, 

electricity storage, smart grid etc.). The regional wholesale power prices have increased in the 

past few years, doubling in the 2002-2008 periods. Moreover, owing to the introduction of 

PJM’s new capacity market, capacity prices have increased from $5.73/MW-day in 2006 to 

$153.35/MW-day for 2009 (CEIR, 2010). These price increases are likely to encourage more 

capacity building in Maryland. According to a PSC estimate, over the 2008-2022 periods, 

electricity consumption is expected to grow at an average annual rate of 1.19 percent.  

Generating capacity involves a huge capital investment. To keep the plants running 

under the stricter requirements of the HAA, Constellation and Mirant have invested $4 

billion. If the existing plants can survive the stricter regulatory requirements, retirement of the 

coal-fired EGUs in MD is less likely. Over the last 20 years, there has only been about 540 

MW of generating capacity retired in Maryland — and 300 MW of that capacity is being 

considered for re-commissioning. Also, some of the delayed/abandoned projects are still 

considered viable (ex: the Kelson Ridge 640 MW natural gas-fired facility) (CEIR, 2010). 

The future growth and substituting gas for coal mean a higher growth of NG usage in the 

power sector which would require substantial infrastructural development (pipeline capacity, 
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storage and transmission). There is one storage area in Maryland, Accident Dome in Garrett 

County, with a storage capacity representing 2% of the underground gas storage capacity in 

the region. The Cove Point facility in Maryland is one of the nine existing U.S. Liquefied 

natural gas (LNG) import facilities and has the capacity of an output of 1.8 billion cubic feet 

per day.  

In January 2009, the FERC approved the AES Sparrows Point LNG Terminal (in 

Baltimore County) and Mid-Atlantic Express Pipeline project (in MD and PA). New 

investment in transmission infrastructure has been lagging growth in electricity demand. Two 

of the three proposed high-voltage transmission lines, Mid-Atlantic Power Pathway (MAPP) 

and Potomac-Appalachian Transmission Highline (PATH), cross MD. There exist long lead 

times (as much as 10 years for an interstate transmission pipeline) in siting and building gas 

infrastructure partly due to the complex regulatory decision-making structure for gas 

infrastructure siting. There has been concern about the potential impact of transmission lines 

on the regional distribution of generation. An easy access to transmission into Maryland can 

shift the generation of electricity to coal-fired plants outside of the state which can increase 

the emissions of GHG and air pollutants like SO2, NOx, and mercury. If Maryland is to use 

shale gas to generate power, it would have to rely on the least developed Marcellus shale 

basin largely located in PA, NY, OH, WV and MD. All of Garrett County and the 

westernmost portion of Allegany County in Maryland are part of this basin. However, no 

drilling has started in Maryland. Apart from environmental concerns, the production and 

marketing (involves transmission and storage) of Marcellus gas requires significant 

infrastructure development. It might take several years for Marcellus gas to be a feasible 

source for Maryland’s EGUs. Also, on its part, Maryland might have to make develop some 

infrastructure if it is importing shale gas from other states. The Marcellus Shale Safe Drilling 

Act of 2011, requiring a two-year study period before any drilling is done, failed to pass in the 

2011 Maryland Assembly.  

In 2009, 17 bulk power planning authorities in North America agreed to form an Eastern 

Interconnection Planning Collaborative (EIPC) to coordinate regional planning of 

transmission and renewable resources. In the future we may see more regional cooperation in 

the Electricity sector which would have important implications for state regulatory 

framework. The proposal for a third unit (1,600 MW) at the Calvert Cliffs Nuclear Power 

Plant received a CPCN and applied for a license from NRC. In October 2010 Constellation 

unilaterally withdrew from the project saying that the Government was seeking a high fee of 

$880m on a guarantee of $7.6b. As of December 2010, Électricité de France (EDF) is seeking 

a U.S. partner to build the nuclear reactor. However, building a nuclear power plant may not 

be feasible now because – a. electricity demand dropped by more than 4% in 2009 from 2007; 

b. lower price of NG ($7.96/mbtu in 2008, $3.71/mbtu in 2009 & $4.43/mbtu in 2010); c. 

unlikely that Congress would pass legislation putting price on CO2 emissions; d. even if the 

economy grows at a higher rate and electricity demand increases, the price of NG would 

probably still be low due to highly increased estimates of recoverable reserves; d. according to 

Exelon estimate, to make a new nuclear project economically worthwhile they need a gas 

price of $8/mbtu and a carbon fee of $25/ton (Wald, 2010). Around the country 7 projects 

have been deferred recently; e. and probably because of the recent nuclear crisis in Japan, it 

would be very difficult to implement an expansionary plan. This might favor the natural-gas 

fired power plants more than the coal-fired plants.  

 

http://topics.nytimes.com/top/news/business/companies/exelon_corporation/index.html?inline=nyt-org
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Only one of Maryland’s coal-fired power plants, Warrior Run, uses coal mined in 

Maryland. RP Smith partially depends on local mines, the rest coming from Pennsylvania. 

Currently West Virginia supplies more than half of Maryland’s EGU’s coal demand. 

Compliance with the HAA would lead to a greater use of low-sulfur (sub-bituminous) coal 

from the Powder River Basin in Wyoming and Montana. Given the various state and federal 

legislations, co-firing biomass with coal to generate electricity, might be a feasible option – 

presently much undeveloped in Maryland (& in North America in general). For policy 

designs, core issues would be availability, handling and preparation of biomass fuels. There 

has been a lack of investment in transmission infrastructure which prompted the Congress to 

direct the FERC to provide economic incentives such as incentive rate structure and tax 

incentives for new transmission lines. Congress has also directed the U.S. Department of 

Energy (DOE) to designate National Interest Electric Transmission Corridors (NIETCs). The 

FERC has approved three projects – the Potomac-Appalachian Transmission Highline 

(PATH), the Trans-Allegheny Interstate Line (TrAIL) and the MAPP. For the first two 

projects, the approval of rate incentives was conditional. These projects were proposed to 

address reliability issues in Maryland and neighboring states and would greatly enhance the 

west-to-east power transfer and help alleviate the projected 2012/2013 reliability issues and 

reduce congestion costs. 

Being directed by the FERC, RTOs have established individual cost recovery 

mechanisms. In the PJM region the allocation of costs are based on the size and total cost of 

the project. Transmission lines ≥ 500 kV and are treated as Regional Facilities and their cost 

is assigned region-wide. Also, lower voltage facilities directly supporting the integration of 

the high-voltage line into the grid are classified as regional facilities. Projects costing ≤ $5 

million are allocated to the zone in which they are located. Since 2006, the Maryland General 

Assembly has been considering to re-regulate portions of the electricity sector to have greater 

state control over the need-based construction of power plants as well as over the selection of 

technology.  One argument against such initiative is that it would reintroduce the risk of 

overbuilding capacity by providing incentives for capital expansion.  Senate Bill 400, Electric 

Industry Restructuring - Proceedings - Review and Evaluation of 2007, asked the PSC to 

examine the feasibility of a “re-restructuring” of electricity markets. In its final report PSC 

inferred that the costs and risks of implementing “full re-regulation” made it unable to 

recommend such attempts, despite the potential benefits. 

Maryland ranked 16
th

 in the 2010 State Efficiency Scorecard prepared by the American 

Council for an Energy-Efficient Economy (ACEEE). The scorecard “tracks policy and 

program actions and results” in categories including building energy codes, appliance 

efficiency standards, and public benefits
22

. The ACEEE report also includes a separate 

ranking based on ten-year trends in states’ actual energy use, adjusted for weather. 

Maryland’s adjusted energy consumption intensity (AECI) for 2008 was -0.01, compared to 

0.30 in 2006 and 0.17 in 2007, meaning that for the first time the AECI detected a downward 

trend. Because other states also made significant progress over this time, Maryland’s ranking 

rose only from 17 to 15. Seven states achieved negative scores for 2007 while in 2008 

Maryland was the 15
th

 out of 15 to do so
2324

. Hence energy efficiency is one area in which 

Maryland has much to improve.  
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Annexure 

 
Table A.1. National Ambient Air Quality Standards. 

 

 
Primary Standards Secondary Standards 

Pollutant Level Averaging Time Level Averaging Time 

Carbon  

Monoxide 

9 ppm  

(10 mg/m
3
) 

8-hour 

None 
35 ppm  

(40 mg/m
3
) 

1-hour 

Lead  

0.15 µg/m
3
 

Rolling 3-Month 

Average 
Same as Primary 

1.5 µg/m
3
 Quarterly Average Same as Primary 

Nitrogen  

Dioxide 

53 ppb 
Annual  

(Arithmetic Average) 
Same as Primary 

100 ppb 1-hour None 

Particulate  

Matter (PM10) 
150 µg/m

3
 24-hour Same as Primary 

Particulate  

Matter (PM2.5) 

15.0 µg/m
3
 

Annual  

(Arithmetic Average) 
Same as Primary 

35 µg/m
3
 24-hour Same as Primary 

Ozone 

0.075 ppm  

(2008 std) 
8-hour Same as Primary 

0.08 ppm  

(1997 std) 
8-hour Same as Primary 

0.12 ppm 1-hour Same as Primary 

Sulfur  

Dioxide 

0.03 ppm 
Annual  

(Arithmetic Average) 
0.5 ppm 3-hour 

0.14 ppm 24-hour 

75 ppb 1-hour None 

 
Units of measure for the standards are parts per million (ppm) by volume, parts per billion (ppb - 1 part in 

1,000,000,000) by volume, milligrams per cubic meter of air (mg/m
3
), and micrograms per cubic meter of air 

(µg/m
3
). Source: http://www.epa.gov/air/criteria.html  

 

 

 

 

http://www.epa.gov/airquality/urbanair/co/
http://www.epa.gov/airquality/urbanair/co/
http://www.epa.gov/airquality/lead/
http://www.epa.gov/airquality/nitrogenoxides/
http://www.epa.gov/airquality/nitrogenoxides/
http://www.epa.gov/pm/
http://www.epa.gov/pm/
http://www.epa.gov/pm/
http://www.epa.gov/pm/
http://www.epa.gov/groundlevelozone/
http://www.epa.gov/airquality/sulfurdioxide/
http://www.epa.gov/airquality/sulfurdioxide/
http://www.epa.gov/air/criteria.html
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Figure A.1. The CPCN Licensing Process  
Source: CEIR15, 2010. Figure 1-1, Page 3. 
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Figure A.2.1. (Source: EPA 2011) 

 

 

 
 

Figure A.2.2. (Source: EPA 2011) 
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Figure A.2.3. (Source: EPA 2011) 

 

 

 
 

Figure A.2.4. (Source: EPA 2011) 
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Figure A.2.5. (Source: EPA 2011) 

 

 

 
 

Figure A.2.6. (Source: EPA 2011) 
 



World Scientific News 45(2) (2016) 137-173 
 
 

-167- 

 

 
 

Figure A.3.1. Maryland Coal-Fired Power Plant SO2 Emissions 

(Source: CEIR, 2010. Figure 3-3, Page 53) 

 

 

 
 

Figure A.3.2. Maryland Coal-Fired Power Plant NOx Emissions 

(Source: CEIR, 2010. Figure 3-4, Page 53) 
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Figure A.3.3. Maryland Coal-Fired Power Plant PM10 Emissions 

(Source: CEIR, 2010. Figure 3-5, Page 54) 

 

 
 

Figure A.3.4. Maryland Coal-Fired Power Plant Mercury Emissions 

(Source: CEIR, 2010. Figure 3-6, Page 55) 
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Figure A.3.5. Maryland Coal-Fired Power Plant HAPs Emissions 

(Source: CEIR, 2010. Figure 3-7, Page 55) 

 

 

 
 

Figure A.3.6. Maryland Coal-Fired Power Plant CO2 Emissions 

(Source: CEIR, 2010. Figure 3-9, Page 56) 
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Figure A.3.7. Trends in NOx Emissions and Controls for Power Plants in Maryland  

(Source: CEIR, 2010. Page 66) 

 

 

 
 

Figure A.3.8. SO2 Emissions from Coal-fired Power Plants in Maryland 

(Source: CEIR, 2010. Page 66) 
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Table A.2. List of Legislation (related to Energy Sector/Issues) Passed/Failed to Passed during the 

2011 Session of the Maryland General Assembly. 

 

Bills Passed 

Bill Number Bill Effective Date 

SB 271 / HB 275 
Public Utilities - Net Energy 

Metering - Hydroelectric 
October 1, 2011 

SB 380 / HB 860 
Electricity - Net Energy 

Metering 
June 1, 2011 

SB 398 / HB 502 

Sales and Use Tax - Sale of 

Electricity Generated by Solar 

Energy and Residential Wind 

Energy Equipment - Exemption 

July 1, 2011 

SB 690 / HB 1121 
Renewable Energy Portfolio - 

Waste-to-Energy 
October 1, 2011 

SB 717 / HB 933 

Renewable Energy Portfolio 

Standard - Renewable Energy 

Credits - Solar Water Heating 

Systems 

January 1, 2012 

SB 958 

Maryland Clean Energy 

Incentive Act - Qualified 

Energy Resources 

July 1, 2011 

Bills Failed to Pass 

Bill Number Bill 

SB 252 / HB 116 
Garrett County - County Commissioners - Commercial Wind 

Turbines 

SB 399 / HB 844 Maryland Green Fuel Initiative - Motor Fuel Taxes - Biodiesel 

SB 422 / HB 411 
Natural Gas Exploration and Production - Marcellus Shale 

Formation 

SB 442 Maryland Environmental Trust - Easements - Local Approval 

SB 460 Nuclear Power Transparency Act of 2011 

SB 634 / HB 852 Marcellus Shale Safe Drilling Act of 2011 

SB 648 / HB 662 Renewable Energy Surcharge - Retail Electric Customers 

SB 715 / HB 1123 
Public Service Commission - Long-Term Contracts - Solar 

Renewable Energy Credits 

SB 861 / HB 1054 Maryland Offshore Wind Energy Act 

SB 964 
Renewable Energy - Poultry Litter - Net Energy Metering and 

Renewable Energy Portfolio Standard 
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HB 425 
Environment - Use of Coal Combustion By-Products for 

Reclamation - Bond Requirements 

HB 428 Environment - Coal Combustion By-Products - Permits 

HB 603 
Maryland Energy Administration - Clean Energy Loan Payment 

Program 

HB 658 Public Service Commission - Sustainable Energy Utilities 

HB 829 Renewable Energy for All Act 

HB 918 Repeal of Tax Credit for Purchase of Maryland-Mined Coal 

Source: DNR 2011 Legislative Report (2011).  

Note: SB stands for Senate Bill and HB stands for House Bill. Failed bills were either not given 

consideration by their assigned committee, received an unfavorable report, were not passed on the 

Senate or House floor, or were withdrawn by the sponsor.  
 
 

                                                           

NOTES 
 

1
 The milestones in the evolution of the Clean Air Act (1970) are: The Air Pollution Control Act of 

1955, Clean Air Act of 1963 and Air Quality Act of 1967 

2
 Roughly 33% of coal-fired power plants do not have acid gas scrubber control in place (Frass and 

Lutter, 2010). They would be required to install the expensive Flue Gas Desulfurization (FGD) 

scrubber. 

3
 McCarthy (2010) Provides a detail analysis.  

4
 The technologies required under the rule have been in use for several decades and have been 

implemented at a large number of facilities (EPA, 2011). 

5
 Celebi et al. (2010) Provides an extensive analysis for different regions under different alternatives.  

6
 Key assumptions of the paper include assumptions about wholesale power prices, real coal prices (by 

EMM region), natural gas prices and cost of replacement power for regulated coal units by region.   

7
 The Reliability First Corporation (RFC) and the SERC Reliability Corporation (SERC) are two of the 

nine regional electric reliability councils under North American Electric Reliability Corporation 

(NERC) authority. The RFC region lies within the Eastern Interconnection and covers territory 

stretching from the Eastern United States to the lower Great Lakes, covering all of the states of 

Pennsylvania, New Jersey, Delaware, Maryland, West Virginia, Ohio, Indiana, and portions of the 

states of Wisconsin, Michigan, Illinois, Kentucky and Virginia.  The SERC region lies within the 

Eastern Interconnection, occupying most of Southeast North America, serving all of the States of 

Missouri, Alabama, Tennessee, North Carolina, South Carolina, Georgia, Mississippi, and portions of 

Iowa, Illinois, Kentucky, Virginia, Oklahoma, Arkansas, Louisiana, Texas and Florida.   
8
 The Economist. Barack Obama's energy policy: Reheated proposals. Mar 30th 2011.  

9
 Toles, Tom. Mr. Obama New Energy: the President outlines a bipartisan Policy on Fuels. 

Washington Post, 1/31/11. 
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10
 The Economist. Barack Obama's energy policy: Reheated proposals. Mar 30th 2011.  

11
 Pew Center on Global Climate Change.  Renewable & Alternative Energy Portfolio Standards. 

Updated February 11, 2011. www.pewclimate.org/what_s_being_done/in_the_states/rps.cfm 

12
 There are two tiers. Tier 1 renewable resources include fuel cells that produce electricity from other 

Tier 1 resources, geothermal, hydroelectric facilities under 30 MW, methane, ocean, poultry litter-to-

energy, qualifying biomass, solar, and wind. Tier 2 resources include municipal waste-to-energy 

projects and existing hydroelectric facilities over 30 MW. Tier 1 resources can be used to meet the 2.5 

percent Tier 2 standard. 

13
 Regional Greenhouse Gas Initiative.  Auction Results.   

14
 The study was funded by DBED and MEA. 

15
 The utilities are – Alleghany Power, Baltimore Gas and electric (BG&E), Delmarva Power, Pepco 

and Southern Maryland Electric Cooperative (SMECO). 

16
 These products are torchiere lighting fixtures, unit heater, low-voltage dry-type distribution 

transformers, ceiling fans and ceiling fan light kits, red and green traffic signal modules, illuminated 

exit signs, commercial refrigeration cabinets, large packaged air-conditioning equipment and 

commercial clothes washers.  

17
 Demand response (also known as load response) is end-use customers reducing their use of 

electricity in response to power grid needs, economic signals from a competitive wholesale market or 

special retail rates. 

18
 Environmental Protection Agency.  Green Power Community Challenge Rankings. March 17, 2011.  

www.epa.gov/greenpower/communities/gpcrankings.htm 

19
 Ruoff, Alex.  Garrett Park looks toward greener future.  Gazette.Net. March 16, 2011. 

20
 Environmentalists are urging the Governor to veto the bill on the ground that it puts a priority on 

waste incineration as high as on solar and wind energy. (The Washington Post, April 26, 2011) 

21
 More than 150 parks and wilderness areas across the USA fall in this category.  

22
 Molina, Maggie et al. The 2010 State Energy Efficiency Scorecard. American Council for an 

Energy-Efficient Economy.  Report Number E107.  October 2010.  vi, ix 

23 According to the AECI, in 2006 only three states had achieved a downward trend in energy intensity 

– Washington, California, and Oregon.  The states consistently at the top of both rankings in the 

ACEEE report were California, Massachusetts, Washington, and Oregon.  
24

 Molina, Maggie et al. The 2010 State Energy Efficiency Scorecard. American Council for an 

Energy-Efficient Economy.  Report Number E107.  October 2010.  55-56 


