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the authors of this report were asked to evaluate the 

potential for additional energy efficiency1 and renew-

able energy in virginia, and to analyze the economic 

costs and benefits of a Clean energy Investment Plan 

for Dominion virginia Power (“Dominion” or “the 

Company”) in comparison to the “Preferred resource 

Plan” and other alternatives evaluated in the Company’s 

2012 Integrated resource Plan (“IrP”) . this report pres-

ents the results of our analyses .

our key findings, explained in more detail in the follow-

ing pages, are:

• Dominion’s current resource mix is heavily depen-

dent on fossil–fired generation, with coal, natural 

gas, and oil–fired power plants providing nearly two–

thirds of the energy from Dominion–owned facilities 

or that the Company purchases from non–utility gen-

erators or other utilities in the PJm energy market .

• Dominion’s Preferred resource Plan would encom-

pass more of the same, adding more than 5,000 

megawatts (“mw”) of new or converted natural gas–

fired capacity by 2027 while failing to retire any ad-

ditional coal–fired units beyond those the Company 

currently plans to retire by 2015 . As a result, as late 

as 2027, with the Preferred resource Plan, coal and 

natural gas–fired facilities would continue to provide 

nearly 60 percent of the Company’s energy mix . 

• Dominion’s Preferred resource Plan is fraught with 

significant uncertainties and risks for ratepayers and 

the environment, and it fails to account for virginia’s 

substantial untapped potential for energy efficiency 

and renewable energy resources .

• Adoption of a Clean energy Investment Plan, while 

only a first step in moving the Company towards a 

cleaner energy future, will provide by 2027 nearly 

6,800 mw of energy efficiency and renewable re-

sources and more than 18 million megawatt hours 

(mwh”) of clean non–emitting energy each year, at 

a lower cost than building one or both of the new 

natural gas–fired combined cycle (“ngCC”) power 

plants that Dominion plans to add by 2019 .

the Clean energy Investment Plan considered here is a 

moderately aggressive plan, just a first step in address-

ing the future welfare of virginians . It is not an esti-

mate of the maximum technological potential for clean 

energy, but rather was developed within the restric-

tive regulatory structure currently in place in virginia . 

the steps taken in this plan are based on technologies 

already known, commercialized, and expected to be 

economically feasible within the time frame established . 

the Clean energy Investment Plan considers a limited 

set of changes from Dominion’s Preferred resource Plan 

that are economically competitive; i .e . that would be as 

economic or more so than the Preferred resource Plan 

based on current conditions and conservative projec-

tions of future trends . Changes in conditions such as 

much higher costs associated with greenhouse gas 

emissions might justify a much more aggressive move 

toward clean energy resources . 

the report’s conclusion is that virginia has substantial 

untapped potential for energy efficiency and renewable 

energy resources, particularly solar and offshore wind . 

even a moderately aggressive Clean energy Investment 

Plan would produce significant benefits for Dominion’s 

ratepayers . however, instead of pursuing this new direc-

tion, Dominion has chosen a Preferred resource Plan 

that continues its historic dependence on large central–

station fossil–fired and nuclear generating units, thereby 

maintaining a resource strategy that is fraught with risks 

and uncertainties for ratepayers . 

dOmINION’S ExIStING GENERAtION 
RESOURCES

Dominion owns 102 generating units totaling 17,603 mw 

of capacity .2 Approximately 12,000 mw, or nearly 70 

percent, of this Company–owned capacity are fossil–

fired plants that burn coal, natural gas, or oil . 

Dominion also has 1,747 mw of capacity contracted 

from non–utility–generators (“nugs”) under contracts 

that will expire over the next eight years, with the last 

nug contract expiring in 2021 . ninety six percent, or 

1,684 mw, is from coal or natural gas–fired facilities .

ExECUtIvE SUmmARy
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given all of the Company–owned fossil–fired capacity 

and nug–contracted fossil–fired capacity, it is not sur-

prising that Dominion’s energy generation mix in recent 

years has been heavily dependent on coal, nuclear, and, 

increasingly, natural gas generation .

fIGURE ES–1: Dominion’s 2012 energy mix.

Fuel Oil, 0.4% Renewables, 1.4%

Nuclear, 32.3%
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however, even these figures understate the Company’s 

dependence on fossil fuels . this is because, beyond 

Dominion–owned units and contracts with non–

Company nugs, the Company makes significant capac-

ity and energy purchases from other generating units in 

the PJm energy market .3 

In addition to its fossil–fired and nuclear capacity, 

Dominion’s energy mix contains a modest 430 mw of 

renewable resources . these resources include the 83 

mw wood–burning Pittsylvania Power station, 29 mw of 

the virginia City hybrid energy Center, and four hydro 

facilities .4 But, as is illustrated in figure es–1, the energy 

from renewable resources has represented only a rela-

tively small portion of Dominion’s overall energy mix in 

recent years . unfortunately, this is unlikely to change un-

less Dominion makes a significant turn towards a much 

cleaner energy future .

finally, Dominion currently operates a small number of 

energy efficiency programs5 that have been approved 

by the virginia state Corporation Commission (“sCC”) . 

the virginia general Assembly has established a vol-

untary goal for utilities within the Commonwealth to 

reduce electricity consumption by 10 percent by 2022, 

using 2006 as a benchmark . this is a goal that the sCC 

has found to be “realistically accomplishable .” however, 

Dominion’s programs, and the additional efficiency pro-

grams that the Company is expected to propose in the 

fall of 2013, even if approved and delivered successfully, 

would bring total cumulative efficiency savings to 4 .6 

percent of 2006 consumption by 2022, far below the 

Commonwealth’s 10 percent goal .

dOmINION’S PlANNEd RESOURCES

In its 2012 IrP filing with the sCC, Dominion set forth 

what it termed its Preferred resource Plan to: (a) meet 

projected future load and energy sales growth, (b) 

replace the capacity and energy it currently purchases 

under the expiring nug contracts, and (c) reduce its 

capacity and energy purchases from the PJm energy 

market . If Dominion completes this plan over the next 

fifteen years, the Company will have:

1 . retired or converted to burn gas or biomass 380 

mw of existing coal capacity by 2015 with no further 

coal retirements in any subsequent years .

2 . Added 4,087 mw of new ngCC capacity and 800 

mw of new gas–fired combustion turbine capacity .

3 . Added 1,453 mw of new nuclear capacity .

4 . Added 15 mw of municipal solid waste .

5 . Added only 34 mw of solar capacity .

6 . Added only 248 mw of land–based wind .

7 . Added no offshore wind .

the new capacity that will be added between 2013 

and 2027 in the Company’s Preferred resource Plan is 

shown, by fuel, in figure es–2, below .

fIGURE ES–2: new Supply Side capacity to be added under 
Dominion’s Preferred resource Plan by fuel, 2013–2027.

New Natural Gas,
4887 MW 

Converted 
from Coal to Gas,
227 MW  

New Biomass,
15 MW 

Converted from
Coal to Biomass, 
153 MW 

New Nuclear,
1453 MW 

Solar, 34 MW
Onshore Wind,
248 MW 

thus, Dominion’s Preferred resource Plan is essentially 

a roadmap for building more natural gas and nuclear ca-

pacity while adding extremely minor amounts of renew-

able solar and wind capacity . By pursuing this plan, the 

Company will become even more dependent on natural 

gas-fired capacity in 2027 than it was in 2012 . 
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fIGURE ES–3: Dominion’s recent and Projected Generation from company–owned natural Gas Units, 2008–2027. 

22.3
24.2

25.5 25.5

32.2
33.0 33.5 33.8

34.6
32.7 32.2 32.1 31.4

7.4
8.6

10.2

14.5

16.8
15.0

 M
IL

LI
O

N
S 

O
F 

M
EG

AW
AT

T 
H

O
U

R
S

10.0

15.0

5.0

0

20.0

25.0

30.0

35.0

40.0

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

fIGURE ES–4: Dominion’s recent and Projected Generation from company–owned coal–fired Units, 2008–2027. 
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moreover, there is no evidence to suggest that Dominion 

will significantly reduce its current dependence on coal–

fired capacity . In fact, the results of Dominion’s resource 

planning analyses show that with its Preferred resource 

Plan, the Company’s projected generation from its coal-

fired units will be about the same in 2027 as it is expect-

ed to be in 2013, despite the planned retirement and 

conversion of some of the Company’s existing coal–fired 

units . this can be seen in figure es–4 .

In contrast to this continued heavy reliance on fossil–

fired generation, Dominion’s use of energy from renew-

able resources would increase only modestly between 

2012 and 2027, continuing to represent only 3 percent 

of the Company’s energy mix as late as 2027 . this is not 

surprising given that its Preferred resource Plan only 

includes 153 mw of new biomass capacity (converted 

from coal burning), 15 mw of municipal solid waste ca-

pacity, 34 mw of nameplate solar capacity, and 248 mw 

of wind capacity . Clearly, Dominion foresees the same 

marginal role for renewable resources in 2027 as it had 

in 2012 . 

moreover, while energy efficiency is a least–cost re-

source that serves as an important hedge against 

risky fossil–fuel capacity, Dominion failed to evalu-

ate, let alone select, a plan that would achieve the 

Commonwealth’s goal of reducing retail electric con-

sumption by 10 percent from 2006 levels by 2022 . 

Instead, the Company’s Preferred resource Plan proj-

ects achieving less than one–half of the 10 percent goal 

through 2027, adding only approximately 615 mw of 

demand–side management (“Dsm”) resources by 2017 

and 206 mw of subsequent Dsm resources between 

2018 and 2027 .
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dOmINION’S ENERGy EffICIENCy 
POtENtIAl

energy efficiency has emerged as one of the most 

cost–effective approaches for a utility to meet grow-

ing energy demand, lower customer bills, and spur local 

job growth . what was once a developing idea is now 

a thriving industry in utility jurisdictions in nearly all 

50 states . In 2010, energy efficiency programs saved 

customers in the u .s . and Canada over 124 million 

mwh of electricity and 1 .3 billion therms of natural gas, 

which is equivalent to the electricity output of nearly 

20 large power plants . Investing in energy efficiency 

at the achievable level should be a key component of 

Dominion’s plans for meeting the energy needs of its 

customers over the coming years . failing to adequately 

consider energy efficiency to meet demand growth 

misses an opportunity to utilize the “least cost” resource 

available to utilities, which provides maximum benefits 

to ratepayers .

while the amount that Dominion plans to save from 

energy efficiency programs through 2027 is far below 

what is achievable, virginia has significant potential 

for cost–effective energy efficiency . the analysis in 

this report reveals that, conservatively, the Company 

could reach and sustain energy efficiency savings of 1 .3 

percent of energy sales per year after a short period of 

ramping up from existing program levels . this 1 .3 per-

cent annual savings goal is consistent with what other 

utilities have achieved cost–effectively in recent years .

fIGURE ES–5: achievable annual energy efficiency Savings (mWh)
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tHE RISkS fROm dOmINION’S “bUSINESS–
AS–USUAl” PREfERREd RESOURCE PlAN

the Company’s Preferred resource Plan is fraught with 

significant risks for the Company’s ratepayers and the 

environment . these risks include:

• uncertainty over natural gas prices . Dominion’s 

Preferred resource Plan includes the construction 

of more than 4000 mw of new gas–fired combined 

cycle generating capacity, which will make the 

Company’s rates increasingly dependent on natural 

gas prices . 

• uncertainty over coal prices . Dominion’s Preferred 

resource Plan will also remain heavily committed to 

coal–fired generation for decades, which means the 

Company’s rates will also depend, to a significant 

degree, on the delivered cost of coal . 

• uncertainty about future greenhouse gas regula-

tions and prices . As a result of Dominion’s continued 

heavy dependence on coal and natural gas, and its 

extremely limited investments in energy efficiency 

and non–carbon–emitting renewable resources, 

under the Preferred resource Plan, the Company’s 

annual carbon dioxide (“Co
2
”) emissions will increase 

by more than 50 percent between 2013 and 2027 . 

these increasing emissions represent a significant 

economic risk for the Company’s ratepayers in light 

of pending federal carbon regulations and the im-

pacts of climate change . 

• risks associated with continuing to operate aging 

fossil–fired power plants in light of the large capital 

expenditures that may be necessary to bring those 

units into compliance with current and pending envi-

ronmental regulations .

• uncertainty whether Dominion’s aging coal plants 

will experience declining operating performance and 

higher operating costs as a result of the aging of 

plant components and equipment .

• uncertainty regarding the actual construction cost 

of Dominion’s proposed north Anna 3 nuclear power 

plant .6

• uncertainty regarding Dominion’s energy forecasts . 

while Dominion’s peak loads have been essen-

tially flat between 2006 and 2012, the Company’s 

Preferred resource Plan is predicated on robust load 

growth continuing almost indefinitely . lower peak 

loads and energy sales would reduce the need for, 

and the relative economics of, the new gas–fired and 

nuclear capacity included in the Preferred resource 

Plan .
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panel declining by 60 percent since just the beginning 

of 2011 .

virginia’s 2007 and 2010 energy Plans note that the 

Commonwealth has the technical potential to gener-

ate 11,000 to 13,000 mw of solar Pv . thus, it is very 

disappointing that virginia reported less than 5 mw of 

installed solar capacity as of 2011, all from customer–

owned distributed generation . even with the addition of 

Dominion’s proposed 30 mw of Company–owned solar 

facilities, the amount of solar installed in virginia will still 

be far less than virginia’s technical potential, and far less 

than the amount of solar Pv installed as of the end of 

2012 in north Carolina (259 mw), maryland (120 mw), 

new Jersey (1,051 mw), or Pennsylvania (204 mw) . 

further, Dominion’s Preferred resource Plan would in-

clude only 34 mw of solar Pv capacity as late as 2027 . 

the installation of a significant amount of solar capac-

ity would have a number of substantial benefits for 

the state of virginia, as the 2007 virginia energy Plan 

discussed:

These [solar PV] systems, integrated into the 
electric grid, could support local distribution 
systems during peak demand, provide reac-
tive power control, support disaster recovery, 
provide a hedge against fuel–cost uncertainties, 
and provide other benefits. Solar electric is es-
pecially valuable in off–setting peak demand in 
summer, the time for solar energy generation.

Land–BaSEd Wind

there has been a surge in the addition of new domes-

tic land–based wind capacity . In 2012, 13 .2 gigawatts 

(“gw”) of new wind capacity was commissioned in the 

united states, bringing total wind capacity in the nation 

to above 60 gw .

states near virginia have added significant amounts of 

new land–based wind capacity in recent years, includ-

ing 583 mw of capacity in west virginia, 120 mw of 

capacity in maryland, and 1,340 mw of capacity in 

Pennsylvania . however, despite acknowledging that 

virginia has the potential for at least 800 mw of on-

shore wind, Dominion has no plans to add any wind ca-

pacity until 2022, and even then, the Preferred resource 

Plan includes the addition of only 248 mw of wind by 

2024 . this lack of planned investment is surprising given 

the Company’s acknowledgement that there has been a 

30 percent decline in wind turbine prices in recent years 

and a 20 percent improvement in wind turbine perfor-

 fIGURE ES–6: achievable annual energy efficiency Savings (mW) 

2014 2016 2018 2020 2022 2024 2026 2028 2030 2032 2034 2036

M
EG

AW
AT

TS

1,000

1,500

500

0

2,000

2,500

3,000

3,500

4,500

4,000

Achievable E�ciency Savings at 1.3% Per Year (MW)
Dominion Total DSM savings (approved, proposed, and future) (MW)

3,178 MW

2,022 MW

An expanded energy efficiency portfolio would pro-

duce significantly more savings in both mwh of energy 

and mw of capacity than the limited efforts that the 

Company has included in its Preferred resource Plan . 

the analysis in this report estimates that the invest-

ments needed to save approximately 77 million mwh 

through 2027 would be far less than Dominion would 

spend on the power generated by the construction and 

operation of its two planned ngCC units .

dOmINION’S RENEwAblE RESOURCE 
POtENtIAl

the use of renewable resources has soared throughout 

the u .s . as the levelized costs for renewable technolo-

gies have plummeted . Although Dominion’s Preferred 

resource Plan adds very small amounts of renewable 

solar and wind capacity over the next 14 years, virginia 

has significant resources of both solar and wind that 

could be developed for the benefit of Dominion’s rate-

payers and the Commonwealth as a whole .

SoLar rESourcES

the number of solar installations in the u .s . has surged 

in the past four years, climbing from a cumulative 817 

mw of installed capacity in 2009 to 7,293 mw in 2012 . 

this dramatic increase in the installation of new solar 

capacity has been driven, in large part, by plummeting 

prices for new solar systems . the median installed prices 

for residential and commercial photovoltaic systems fell 

by 11–14 percent from 2010 to 2011, and fell by an aver-

age of 5–7 percent annually between 1998 and 2011 . the 

solar energy Industries Association has reported that 

nationally, solar installed prices fell another 14 percent 

between 2011 and 2012, with the average price of a solar 
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both of Dominion’s planned large natural gas–fired units, 

reduce the generation at its existing fossil–fired units, 

and/or reduce its purchases of fossil–fired generation 

through the PJm energy market .

1 . energy efficiency spending and programs designed 

to achieve 1 .3 percent annual savings .

2 . the installation of 100 mw of distributed solar Pv 

capacity in 2015, 150 mw in 2016, and 200 mw in 

each subsequent year for a total of 2,450 mw by 

2027 . Additional distributed solar Pv capacity would 

continue to be installed after 2027 .

3 . the installation of 120 mw of land–based wind in 

2019, 80 mw in 2020, 80 mw in 2021 and 80 mw in 

2022, for a total of 360 mw .

4 . the installation of 500 mw of offshore wind in 2022, 

500 mw in 2026, 500 mw in 2029 and 500 mw in 

2032 . this would result in the 2,000 mw of capac-

ity potential that the u .s . Department of Interior 

has identified for the virginia offshore wind energy 

Area .

tAblE ES–1: the clean energy investment Plan through 2027.

RENEwAblE RESOURCES
dEmANd SIdE 
RESOURCES

Year Solar
onshore 
Wind

offshore 
Wind

cumulative 
MW of Energy 
Efficiency 
above That 
Planned by 
dominion

2014 52 mW

2015 100 mW 144 mW

2016 150 mW 299 mW

2017 200 mW 553 mW

2018 200 mW 831 mW

2019 200 mW 120 mW 1164 mW

2020 200 mW 80 mW 1428 mW

2021 200 mW 80 mW 1795 mW

2022 200 mW 80 mW 500 mW 2061 mW

2023 200 mW 2311 mW

2024 200 mW 2467 mW

2025 200 mW 2716 mW

2026 200 mW 500 mW 2849 mW

2027 200 mW 2977 mW

these goals are achievable based on domestic experi-

ence with the construction and operation of energy 

efficiency, solar Pv, and land–based wind resources and 

the european track record with installing offshore wind 

capacity .

By 2027, the Clean energy Investment Plan would pro-

vide nearly 6,800 mw of installed non–emitting clean 

capacity (3,750 mw firm) and nearly 18 million mwh of 

non–emitting clean energy each year . moreover, these 

numbers would increase beyond 2027 as additional 

energy efficiency investments are made and as more 

distributed solar and offshore wind capacity is added . 

mance . moreover, delaying development of new wind 

projects until 2022–2024 could mean forfeiting the ben-

efits of the federal wind Production tax Credit, whose 

long–term prospects for renewal are uncertain . 

offShorE Wind

virginia also has significant offshore wind capacity 

potential in both the near–term and the long–term . 

the u .s . Department of Interior has estimated that in 

the near–term, 2,000 mw of offshore wind capacity 

could be installed in the virginia offshore wind energy 

Area that has been designated by the u .s . Bureau of 

ocean energy management (“Boem”) as available for 

lease for commercial wind development . In the long–

term, the 2010 virginia energy Plan estimated that the 

Commonwealth has the potential for 28,100 mw of 

installed offshore wind generating capacity . 

By contrast with the u .s ., which doesn’t yet have any 

operating offshore wind capacity, europe has 4,995 mw 

of installed offshore wind turbines, including the addi-

tion of 293 offshore wind turbines in 2012, representing 

1,165 mw of new capacity . Another 14 projects that will 

increase europe’s offshore wind capacity by an addi-

tional 3,300 mw, are under construction .

the declining cost and improving performance trends 

for land–based wind technologies should improve the 

economics of offshore wind energy . further, Dominion 

has acknowledged that the siting of wind turbines in the 

Boem–designated virginia wind energy Area will pro-

vide lower transmission costs . yet Dominion’s Preferred 

resource Plan includes no investments in offshore wind 

over the 15–year planning period .

land–based and offshore wind should have a significant 

role to play in Dominion’s future resource mix due to its 

relative cost and its value as a hedge against future fos-

sil fuel price increases and future Co
2
 emissions costs . 

moreover, as an electricity generation technology that 

does not emit any pollutants such as nitrogen oxide, 

aulfur dioxide, or small particulates, or create toxic or 

radioactive by–products, wind has substantially lower 

societal public health and environmental impacts and 

costs than fossil-fired and nuclear generation .

A ClEAN ENERGy INvEStmENt PlAN  
fOR dOmINION 

A moderately aggressive, cost–effective Clean energy 

Investment Plan would be a first, but significant step in 

moving Dominion in a new direction — away from such 

a heavy reliance on fossil–fired generation and toward 

substantial investments in clean and non–carbon–emit-

ting energy efficiency and renewable resources . In this 

first step, the Clean energy Investment Plan would use 

the following portfolio of resources to replace one or 
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tAblE ES–3: economic comparison with Both of Dominion’s Planned 
nGcc Units — higher natural Gas Prices and PJm energy Prices.

tOtAl COSt 
Of tHE ClEAN 
ENERGy 
INvEStmENt PlAN

tOtAl COSt 
Of tHE twO 
PlANNEd 
NGCC UNItS IN 
dOmINION'S 
PREfERREd 
RESOURCE PlAN

RElAtIvE 
COSt Of tHE 
ClEAN ENERGy 
INvEStmENt PlAN

millions of Pv 2013 Dollars

icf co
2

$6,745 $7,807 –$1,061

Synapse low 
co

2
 Prices

$6,884 $8,207 –$1,324

Synapse mid 
co

2
 Prices

$6,930 $8,477 –$1,547

Synapse high 
co

2
 Prices

$7,022 $8,802 –$1,780

In addition, as shown in tables es–4 and es–5, the Clean 

energy Investment Plan would be less expensive for 

ratepayers across a range of assumed natural gas, PJm 

energy market, and Co
2
 prices than building and oper-

ating one of the two ngCC units that Dominion plans to 

build and operate by 2019 .

tAblE ES–4: economic comparison with one of Dominion’s two 
Planned nGcc Units – lower natural Gas and PJm energy Prices.

tOtAl COSt 
Of tHE ClEAN 
ENERGy 
INvEStmENt PlAN

tOtAl COSt 
Of ONE Of tHE 
twO PlANNEd 
NGCC UNItS IN 
dOmINION'S 
PREfERREd 
RESOURCE PlAN

RElAtIvE 
COSt Of tHE 
ClEAN ENERGy 
INvEStmENt PlAN

millions of Pv 2013 Dollars

icf co
2

$3,488 $3,046 $441

Synapse low 
co

2
 Prices

$3,299 $3,246 $53

Synapse mid 
co

2
 Prices

$3,125 $3,380 –$255

Synapse high 
co

2
 Prices

$2,835 $3,614 –$779

tAblE ES–5: economic comparison with one of Dominion’s two 
Planned nGcc Units – higher natural Gas Prices and PJm energy 
Prices.

tOtAl COSt 
Of tHE ClEAN 
ENERGy 
INvEStmENt PlAN

tOtAl COSt 
Of ONE Of tHE 
twO PlANNEd 
NGCC UNItS IN 
dOmINION'S 
PREfERREd 
RESOURCE PlAN

RElAtIvE 
COSt Of tHE 
ClEAN ENERGy 
INvEStmENt PlAN

millions of Pv 2013 Dollars

icf co
2

$3,267 $3,345 –$78

Synapse low 
co

2
 Prices

$3,068 $3,544 –$477

Synapse mid 
co

2
 Prices

$2,904 $3,679 –$775

Synapse high 
co

2
 Prices

$2,614 $3,769 –$1,155

eventually, the Clean energy Investment Plan would pro-

vide more than 23 million mwh of non–emitting clean 

energy each year by 2032 and more than 24 million 

mwh by 2037 . 

tHE bENEfItS ANd RISkS Of A ClEAN 
ENERGy INvEStmENt PlAN COmPAREd 
tO dOmINION’S “bUSINESS–AS–USUAl” 
PREfERREd RESOURCE PlAN

Dominion currently plans to add two new large natural 

gas–fired units in the near-term as part of its Preferred 

resource Plan — the Brunswick ngCC plant in 2016 and 

a second ngCC plant in 2019 . this report evaluates the 

costs and benefits of the Clean energy Investment Plan 

in two scenarios . In the first scenario, the Clean energy 

Investment Plan replaces both of Dominion’s two 

planned ngCC plants . In the second scenario, we have 

assumed that either the Brunswick plant or the 2019 

ngCC plant will be built, but not both . Consequently, 

in this second scenario, the Clean energy Investment 

Plan would only replace one of Dominion’s two planned 

ngCC plants, with the remaining clean energy available 

under that plan offsetting market purchases . 

the report reveals that the Clean energy Investment 

Plan produces significant economic and risk reduction 

benefits, whether compared against one or both of 

Dominion’s planned ngCC units .

coST: As shown in tables es–2 and es–3, the Clean 

energy Investment Plan would be less expensive for 

ratepayers through 2027 across a range of assumed 

natural gas, PJm energy market, and Co
2
 prices than 

building and operating both of the Company’s planned 

ngCC facilities . 

tAblE ES–2: economic comparison with Both of Dominion’s Planned 
nGcc Units – lower natural Gas and PJm energy Prices.

tOtAl COSt 
Of tHE ClEAN 
ENERGy 
INvEStmENt PlAN

tOtAl COSt 
Of tHE twO 
PlANNEd 
NGCC UNItS IN 
dOmINION'S 
PREfERREd 
RESOURCE PlAN

RElAtIvE 
COSt Of tHE 
ClEAN ENERGy 
INvEStmENt PlAN

millions of Pv 2013 Dollars

icf co
2

$6,454 $7,087 –$633

Synapse low 
co

2
 Prices

$6,592 $7,488 –$895

Synapse mid 
co

2
 Prices

$6,639 $7,758 –$1,119

Synapse high 
co

2
 Prices

$6,731 $8,226 –$1,496
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tAblE ES–6: Dominion fuel mix in 2027 — Dominion Preferred Plan 
with Both Planned nGcc Units vs. clean energy investment Plan.7

dOmINION 
PREfERREd 
RESOURCE PlAN 

ClEAN ENERGy 
INvEStmENt PlAN 
REPlACING 2 
NGCC UNItS + PJm 
PURCHASES 

ClEAN ENERGy 
INvEStmENt 
PlAN REPlACING 
1 NGCC UNIt + PJm 
PURCHASES 

nuclear 34% 34% 34%

coal 18% 18% 18%

natural Gas 27% 14% 20%

nUG 
Purchases

0% 0% 0%

PJm 
Purchases

14% 12% 5%

fuel oil 0% 0% 0%

renewables 3% 10% 10%

DSm 3% 12% 12%

tOtAl 100% 100% 100%

Hedge against fuel Price and PJm Energy market Price 

Uncertainty and volatility: even during the ramping–

up period between 2014 and 2027, the Clean energy 

Investment Plan would produce a total of 120 million 

mwh of clean non–emitting energy . By 2037, the Clean 

energy Investment Plan will have produced 344 million 

mwh of non–emitting energy . thus, this plan would act 

as an effective hedge for Dominion’s ratepayers against 

future increases in natural gas prices, coal prices, and 

PJm energy market prices .

Hedge against future CO
2
 Costs: when replacing both 

ngCC facilities, the Clean energy Investment Plan would 

reduce the Company’s total Co
2
 emissions by approxi-

mately 31 million tons between 2014 and 2027 and by 

approximately 152 million tons between 2014 and 2037 . 

when replacing one ngCC and offsetting 51 million 

mwh of PJm purchases or generation at the Company’s 

existing fossil–fired power plants, the Clean energy 

Investment Plan would reduce the Company’s total 

Co
2
 emissions by approximately 68 million tons be-

tween 2014 and 2027 and by approximately 218 million 

tons between 2014 and 2037 . Consequently, the Clean 

energy Investment Plan would be an effective hedge 

against future Co
2
 costs . 

lower PJm Capacity market Prices: over time, a Clean 

energy Investment Plan would have a positive impact on 

customers by lowering the market–clearing prices in the 

regional PJm capacity market .

fuel mix diversity: After a ramping–up period, the 

Clean energy Investment Plan would provide real fuel 

diversity and would provide significantly more energy 

and firm capacity each year than either or both of the 

ngCC units that Dominion is planning to add by 2019 as 

shown in figures es-7 and es-8 .

fIGURE ES–7: annual energy from the clean energy investment Plan 
versus Dominion’s Planned nGcc Units.

fIGURE ES–8: firm capacity from the clean energy investment Plan 
versus Dominion’s Planned nGcc Units.
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Consequently, with the Clean energy Investment Plan, 

Dominion would have a much more diverse energy fuel 

mix than its Preferred resource Plan with either or both 

of the two new ngCC units . 
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Positive benefits for the Electric Grid: energy efficien-

cy and distributed solar and, where possible, distributed 

wind resources can have a number of positive benefits 

for the electric grid: 

• Avoided transmission improvements .

• less grid congestion .

• Better security with less risk of a potentially signifi-

cant attack on the already centralized u .s . electric 

grid .

• fewer line losses .

Dominion and other utilities have argued against in-

corporating increased energy efficiency and renewable 

resources by noting that these resources are “inter-

mittent” and therefore not “dispatchable .” this argu-

ment is misleading because (a) not every increment of 

generating capacity on the grid has to be dispatchable 

and (b) both the Dominion system, and the larger PJm 

transmission grid to which it is connected, already have 

tens of thousands of mw of dispatchable capacity . the 

energy efficiency, distributed solar, and land–based and 

offshore wind resources included in the Clean energy 

Investment Plan can provide both reliable energy and 

contribute to providing needed capacity for the PJm 

grid, a fact that is recognized and accepted by PJm .

Cleaner Air and Reductions in Climate Change 

Pollution: the addition of new natural gas–fired com-

bined cycle capacity, and the Company’s retirement 

and conversion of some existing coal–fired capacity, 

would lower Dominion’s emissions of critical pollutants 

like so
2
, no

x
 and mercury . however, replacement of 

the planned Brunswick and 2019 ngCC plants with the 

non–emitting energy efficiency and renewable resources 

in the Clean energy Investment Plan would reduce 

Dominion’s emissions even more and, over time, would 

allow the Company to significantly reduce its purchases 

of coal–fired energy generated at dirty power plants 

elsewhere in PJm . further, as noted above, the Clean 

energy Investment Plan would significantly reduce 

Dominion’s Co
2
 emissions, a greenhouse gas that con-

tributes to climate change .

Enhanced Resource Plan flexibility: Building a large 

power plant to meet customer demand is an all–or–

nothing proposition . once the plant is built (and even 

before completion), ratepayers are committed to pay-

ing its construction and operating costs . this is true 

whether or not the energy load the plant purports to 

serve materializes and regardless of the price of fuel 

or any environmental control or compliance costs that 

may come into effect in the future . the Clean energy 

Investment Plan would add new capacity in much small-

er increments, thereby providing Dominion with much 

greater flexibility to modify the resource plan in light of 

changed circumstances .

CONClUSION

this report reveals that even a moderately aggressive 

Clean energy Investment Plan would produce significant 

benefits for Dominion’s ratepayers . while the Company’s 

Preferred resource Plan presents a business–as–usual 

approach that continues the Company’s dependence on 

large fossil–fired generating units, this is an approach 

that is fraught with substantial uncertainties and risks 

for ratepayers and the environment . rather, the Clean 

energy Investment Plan presents an economically viable 

option that will allow Dominion to move toward a truly 

diverse resource portfolio that manages and reduces or 

eliminates these risks . 



PURPOSE ANd SCOPE Of tHE REPORt

PURPOSE ANd SCOPE Of tHE REPORt

the authors of this report were asked to evaluate the 

potential for additional energy efficiency8 and renew-

able energy in virginia, and to analyze the economic 

costs and benefits of a Clean energy Investment Plan 

for Dominion virginia Power (“Dominion” or “the 

Company”) in comparison to the “Preferred resource 

Plan” and other alternatives evaluated in the Company’s 

2012 Integrated resource Plan (“IrP”) . this report pres-

ents the results of our analyses .

the Clean energy Investment Plan considered here is a 

moderately aggressive plan, just a first step in address-

ing the future welfare of virginians . It is not an esti-

mate of the maximum technological potential for clean 

energy, but rather was developed within the restric-

tive regulatory structure currently in place in virginia . 

the steps taken in this plan are based on technologies 

already known, commercialized, and expected to be 

economically feasible within the time frame established . 

the Clean energy Investment Plan considers a limited 

set of changes from Dominion’s Preferred resource Plan 

that are economically competitive; i .e ., that would be as 

economic or more so than the Preferred resource Plan 

based on current conditions and conservative projec-

tions of future trends . 
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CHANGING COURSE

• Risks associated with continuing to operate aging 

fossil–fired power plants in light of the large capital 

expenditures that may be necessary to bring those 

units into compliance with current and pending 

environmental regulations .

• Uncertainty whether dominion’s aging coal plants 

will experience declining operating performance 

and higher operating costs as a result of the aging of 

plant components and equipment .

• Uncertainty regarding the actual construction cost 

of Dominion’s proposed north Anna 3 nuclear power 

plant .9

• Uncertainty regarding dominion’s energy 

forecasts. while Dominion’s peak loads have 

been essentially flat between 2006 and 2012, the 

Company’s Preferred resource Plan is predicated on 

robust load growth continuing almost indefinitely . 

lower peak loads and energy sales would reduce the 

need for, and the relative economics of, the new gas–

fired and nuclear capacity included in the Preferred 

resource Plan .

however, there is another direction that the Company 

could take . Dominion could make serious investments 

in energy efficiency and the development of renewable 

solar and wind resources instead of consigning these 

viable energy options to the extremely minor roles that 

they have historically played and that the Company’s 

current resource plan foresees they will continue to 

play in the next 14 years, if not longer . this new direc-

tion would provide a number of significant benefits for 

ratepayers, the citizens of virginia and the environment . 

A Clean energy Investment Plan would:

• be less expensive for ratepayers in most scenarios 

than building and operating one or both of the new 

natural gas–fired power plants that Dominion plans 

to add by 2019 .

• Provide real fuel diversity that would offer an effec-

tive hedge against uncertainty and volatility in fossil 

fuel prices and the costs of purchasing power from 

plants owned by other companies .

INtROdUCtION

virginia has substantial untapped potential for energy 

efficiency and renewable energy resources, particularly 

solar and offshore wind . even a modest Clean energy 

Investment Plan would produce significant benefits for 

Dominion’s ratepayers .

however, instead of pursuing this new direction, 

Dominion has chosen a Preferred resource Plan that 

continues its historic dependence on large central–sta-

tion fossil–fired and nuclear generating units . Although 

this business–as–usual approach has produced signifi-

cant profits for the Company, it is a resource strategy 

that is fraught with substantial uncertainties and risks 

for ratepayers and the environment . these include:

• Uncertainty over natural gas prices. Dominion’s 

Preferred resource Plan includes the construction of 

more than 4,000 megawatts (“mw”) of new natural 

gas–fired combined cycle (“ngCC”) generating ca-

pacity, which will make the Company’s rates increas-

ingly dependent on natural gas prices . 

• Uncertainty over coal prices. Dominion’s Preferred 

resource Plan will also remain heavily committed to 

coal–fired generation for decades, which means the 

Company’s rates will also depend, to a significant 

degree, on the delivered cost of coal . 

• Uncertainty about future greenhouse gas regula-

tions and prices. As a result of Dominion’s continued 

heavy dependence on coal and natural gas, and its 

extremely limited investments in energy efficiency 

and non–carbon–emitting renewable resources, the 

Company’s annual carbon dioxide (“Co
2
”) emissions 

will increase significantly, rather than decrease, for 

the foreseeable future . In fact, Dominion’s own mod-

eling analyses show that with the Preferred resource 

Plan, its annual Co
2
 emissions will increase by more 

than 50 percent between 2013 and 2027 . these 

increasing emissions would represent a growing 

economic risk for the Company’s ratepayers as well 

as contributing to global climate change .

vIRGINIA, 

UNItEd StAtES
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fIGURE 1: Dominion’s 2012 installed capacity.11,12

Nuclear, 3,343 MW

Coal, 5,240 MWNatural Gas, 4,927 MW    

Oil, 1,861 MW

Conventional 
Hydro, 318 MW Pumped 

Storage 
Hydro, 
1,802 MW  

Renewables, 112 MW      

Dominion also has 1,747 mw of capacity contracted 

from non–utility–generators (“nugs”) under contracts 

that will expire over the next eight years, with the last 

nug contract expiring in 2021 . As can be seen from 

table 1, below, 1,684 of these megawatts are from coal 

or natural gas–fired facilities .

tAblE 1: Dominion 2012 contracted nUG capacity.13

fUEl mw

coal 742

natural Gas 942

municipal Solid Waste 63

tOtAl 1,747

given all of Dominion’s owned nuclear and owned and 

nug–contracted fossil–fired capacity, it is not surpris-

ing that the Company’s energy generation mix in recent 

years has been very heavily dependent on nuclear, coal 

and, increasingly, natural gas . 

fIGURE 2: Dominion historic energy mix 2009–2012.
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• Reduce dominion’s dependence on power 

produced at fossil–fired power plants in 

neighboring states.

• Significantly reduce the Company’s carbon dioxide 

emissions, which are a major cause of climate 

change and will be a financial risk when carbon is 

eventually regulated . 

• Result in cleaner air in virginia and neighboring 

states.

• Provide positive benefits for the electric grid 

including avoided need for transmission improve-

ments, less grid congestion, better security and 

fewer line losses .

• Provide more flexibility, allowing Dominion to more 

easily revise its resource plans in light of changing 

circumstances .

Changing Dominion’s course will not be easy and will 

not be accomplished by a single act or decision, in a 

single year or even in a single decade . however, the 

change must start now as the Company’s preferred 

route is not sustainable over the long–term and will lead 

to significant economic risk for its customers .

SECtION I — dOmINION’S ExIStING 
GENERAtION RESOURCES

Dominion is the largest electric utility in the 

Commonwealth of virginia, providing approximately 

two–thirds of the electricity consumed in the state . It 

has, on average, about 2 .5 million customer accounts 

in virginia and northeastern north Carolina, with 

approximately 95 percent of its sales in virginia .

Dominion owns 102 generating units totaling 17,603 mw 

of capacity .10 As shown in figure 1 below, approximately 

12,000 mw, or nearly 70 percent, of the company–

owned capacity comes from fossil–fired plants that burn 

coal, natural gas, and oil . 
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In addition to its fossil–fired and nuclear capacity, 

Dominion also has some 430 mw of renewable re-

sources . these resources include the wood–burning 

Pittsylvania Power station (83 mw), 29 mw of the 

virginia City hybrid energy Center, and four hydro facili-

ties .18 But, as can be seen from figures 2 and 3, the en-

ergy from renewable resources has represented only a 

relatively small portion of Dominion’s overall energy mix 

in recent years . unfortunately, this is unlikely to change 

unless Dominion makes a sharp turn towards a cleaner 

energy future .

Dominion currently operates a small number of energy 

efficiency programs19 that have been approved by the 

virginia state Corporation Commission (“sCC”) . five 

programs were approved as part of Dominion’s appli-

cation for a first phase of demand–side management 

(“Dsm”) programs, three of which ended .20 the sCC 

recently extended two of the first phase Dsm programs: 

the low Income Program for two years and the Air 

Conditioner Cycling Program for three years .21 four ad-

ditional programs were approved as part of Dominion’s 

application for a second phase of Dsm programs, and 

these programs are currently in operation in virginia .22 

the approved programs (including programs previously 

approved but now ended) have resulted in cumulative 

energy savings of roughly 200,000 mwh and 25 mw of 

peak reduction through the end of 2012 .23 this repre-

sents just 0 .3 percent of 2006 energy sales . 

the virginia general Assembly has established a vol-

untary goal for state utilities to reduce electricity 

consumption by 10 percent by 2022, using 2006 as a 

benchmark .24 the sCC found that the 10 percent goal 

is “realistically accomplishable .”25 Dominion is expected 

to propose several additional efficiency programs in the 

fall of 2013 . If approved and delivered successfully, these 

programs would bring total cumulative efficiency sav-

ings to 4 .3 percent of 2006 consumption by 2022, far 

below the Commonwealth’s 10 percent goal .26

SECtION II — dOmINION’S PlANNEd 
RESOURCES

In its 2012 IrP filing with the sCC, Dominion set forth 

what it termed its Preferred resource Plan: (a) to meet 

projected future load and energy sales growth, (b) to 

replace the capacity and energy it currently purchases 

under the expiring nug contracts, and (c) to reduce its 

capacity and energy purchases from PJm . this Preferred 

resource Plan is shown in table 2 .

for example, as figure 3 shows, the generation at the 

Company’s gas–fired units provided approximately 17 

percent of Dominion’s energy mix in 2012, which re-

flected almost a doubling of gas–fired generation in only 

the three years since 2009 . Although its contribution 

had shrunk since 2009, coal still represented 22 percent 

of Dominion’s energy mix in 2012 . renewable resources, 

including hydro and biomass (but no wind or solar) rep-

resented only 1 .4 percent of Dominion’s energy mix .

fIGURE 3: Dominion’s 2012 energy mix.
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however, even figures 1 through 3 and table 1 under-

state the Company’s dependence on fossil fuels . this is 

because, in addition to Dominion–owned units and con-

tracts with non–company nugs, the Company makes 

significant capacity and energy purchases from other 

generating units in PJm .14 

Published data shows that coal and gas provided 95 

percent of the marginal generation in PJm in 2011 and 

89 percent of the marginal generation in 2012 .15 Also, 

Dominion has said that PJm power typically flows from 

the west, which traditionally has more coal capacity, to 

Dominion’s PJm service territory (“Dom Zone”) in the 

east, which is a net importer .16 given these factors, it is 

reasonable to expect that much, if not all, of the capac-

ity and energy that Dominion has purchased from the 

PJm market has been fossil–fired .17 Adding all of these 

energy sources — that is, generation from Dominion–

owned gas, coal and oil–fired units, generation pur-

chased from nugs and generation purchased from PJm, 

it is clear that more than two–thirds of the energy sold 

by Dominion in 2012 was generated by the burning of 

the fossil fuels . 
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 tAblE 2: Dominion Preferred resource Plan, 2013–2027.

SUPPly–SIdE RESOURCES
dEmANd–SIdE 
RESOURCES

Year new retrofit repower retire

2013

7 mW of firm power 
(24 mW nameplate) 
from company owned 
community Solar 
Power Program

153 mW of capacity at 
the altavista, hopewell 
and Southampton 
Plants to burn biomass 
instead of coal

approved, extended 
and future DSm 
Programs —  
821 mW by 2027

2014
15 mW of municipal 
Solid Waste

227 mW of the Bremo 
Power Plant to burn 
gas instead of coal

2015
1,337 mW of natural 
gas–fired Warren 
county nGcc

786 mW Possum Point 
5 with Sncr no

x
 

controls

918 mW of coal at 
chesapeake Units 1–4 
and yorktown Units 1–2

2016
1,375 mW of natural 
gas–fired Brunswick 
Project nGcc

2017

2018
818 mW yorktown 
3 with Sncr no

x
 

controls

2019
1,375 mW unnamed 
natural gas–fired nGcc

2020
4 mW of solar (10 mW 
nameplate)

2021
400 mW of natural 
gas–fired combustion 
turbines

2022

400 mW of natural 
gas–fired combustion 
turbines + 100 mW of 
wind

2023 80 mW of wind

2024
1,453 mW of north 
anna 3 nuclear +  48 
mW of wind

2025

2026

2027
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fIGURE 5: Dominion’s Projected 2027 installed capacity.27, 28
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Renewables, 1%      

given the planned large increase in Company–owned 

natural gas capacity, it is not surprising that generation 

from gas–fired units would play an increasing role in 

Dominion’s energy mix during the years 2013 through 

2027, as can be seen in figure 6, below .

fIGURE 6: Dominion Projected 2013–2027 energy mix.
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Dominion’s increasing reliance on power produced at 

Company–owned natural gas–fired plants is even more 

clearly shown in figure 7 .

If Dominion completes this plan, by 2027 the Company 

will have:

1 . retired or converted to burn gas or biomass 380 

mw of existing coal capacity by 2015 with no further 

coal retirements in any subsequent years .

2 . Added 4,087 mw of new natural gas–fired combined 

cycle capacity and 800 mw of new gas–fired com-

bustion turbine capacity .

3 . Added 1,453 mw of new nuclear capacity .

4 . Added 15 mw of municipal solid waste .

5 . Added only 34 mw of solar capacity .

6 . Added only 248 mw of land–based wind .

7 . Added no offshore wind .

the new capacity that will be added between 2013 

and 2027 in the Company’s Preferred resource Plan is 

shown, by fuel, in figure 4, below .

fIGURE 4: new Supply Side capacity to be added under Dominion’s 
Preferred resource Plan by fuel, 2013–2027.

New Natural Gas,
4887 MW 

Converted 
from Coal to Gas,
227 MW  

New Biomass,
15 MW 

Converted from
Coal to Biomass, 
153 MW 

New Nuclear,
1453 MW 

Solar, 34 MW
Onshore Wind,
248 MW 

thus, Dominion’s Preferred resource Plan is essentially 

a roadmap for building much more natural gas and 

nuclear capacity while adding extremely minor amounts 

of renewable solar and wind capacity . By pursuing this 

Plan, the Company will become even more dependent 

on natural gas–fired and nuclear capacity in 2027 than it 

was in 2012 . And there is no evidence to suggest that it 

will significantly reduce its current dependence on coal–

fired capacity .
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fIGURE 7: Dominion’s recent and Projected Generation from company–owned natural Gas Units, 2008–2027. 
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fIGURE 8: Dominion’s recent and Projected Generation from company–owned coal–fired Units, 2008–2027. 
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thus, under Dominion’s Preferred resource Plan, the 

Company’s reliance on the generation from its own 

natural gas units will increase by 324 percent between 

2012 and 2027 . Dominion Chairman, President and 

Ceo thomas farrell recently warned that overreliance 

on natural gas is “coming” and that “it is a mistake .”29 

unfortunately, his only solution for reducing reliance on 

natural gas and lowering carbon emissions is to build 

more nuclear units . As this report will show, a Clean 

energy Investment Plan, with investments in energy effi-

ciency and renewable energy resources, also will reduce 

the Company’s reliance on natural gas and provide other 

significant benefits for the Company’s ratepayers, in-

cluding substantially lowering Dominion’s annual carbon 

dioxide emissions .

moreover, Dominion projects that its generation from 

coal–fired units will not decrease between 2012 and 

2027 despite the retirement of 918 mw of existing coal-

fired capacity in 2015 and the conversion of another 380 

mw to burn natural gas or biomass . 

But, at the same time that Dominion’s reliance on natu-

ral gas will skyrocket and its reliance on coal will not 

decrease, its use of energy from renewable resources 

would increase only modestly between 2012 and 2027, 

continuing to represent only 3 percent of the Company’s 

energy mix as late as 2027 . this is not surprising given 

that its Preferred resource Plan only includes 153 mw 

of new biomass capacity (converted from coal burn-

ing), 15 mw of municipal solid waste capacity, 34 mw 

of solar capacity, and 248 mw of wind capacity . Clearly, 

Dominion foresees the same exact marginal role for 

renewable resources in 2027 as it had in 2012 . 

moreover, while energy efficiency is a least–cost re-

source that serves as an important hedge against 

risky fossil–fuel capacity, Dominion failed to evalu-

ate, let alone select, a plan that would achieve the 
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SECtION III — tHE RISkS fROm 
dOmINION’S “bUSINESS–AS–USUAl” 
RESOURCE PlAN

the Company’s Preferred resource Plan is fraught with 

significant risks for the Company’s ratepayers and the 

environment . these risks include:

• natural gas price uncertainty and volatility . 

• Coal price uncertainty and volatility . 

• uncertainty in future PJm capacity and energy mar-

ket prices .

• uncertainty about future greenhouse gas regulations 

and prices . 

• uncertainty whether Dominion’s aging coal plants 

will experience declining operating performance and 

higher operating costs as a result of the aging of 

plant components and equipment .

• uncertainty regarding the actual construction cost 

of Dominion’s proposed north Anna 3 nuclear power 

plant .32

• uncertainty regarding Dominion’s energy forecasts . 

naTuraL GaS PricE uncErTainTY

the more than 4,000 mw of ngCC generating ca-

pacity that Dominion is planning to build as part of 

its Preferred resource Plan will make the Company 

increasingly dependent on natural gas, as shown in 

figure 7, above . Consequently, the Company’s rates, to 

an increasingly significant extent, will depend on future 

natural gas prices . the higher the natural gas price, the 

higher the Company’s fuel rate will be . moreover, higher 

natural gas prices would also increase the cost that the 

Company, and its ratepayers, will have to pay for energy 

purchased through the PJm energy market .

natural gas prices have been low in recent years due 

to increased production from shale gas and the use of 

horizontal drilling technology . many forecasts project 

that although natural gas prices will increase over time, 

they will continue to remain relatively low for the fore-

seeable future . however, some projections, including a 

recent forecast by Dominion’s consultant, ICf, Inc ., show 

substantially higher near–term natural gas prices, as can 

be seen in figure 10:

Commonwealth’s goal of reducing retail electric con-

sumption (in mwh) through demand–side resources 

by 10 percent from 2006 levels by 2022 . Instead, the 

Company’s Preferred resource Plan projects achieving 

only modest energy savings through Dsm programs 

through 2022 . for example, the Plan includes adding 

only approximately 615 mw of Dsm resources by 2017 

and another 206 mw of subsequent Dsm resources 

between 2018 and 2027 . this means that the Company’s 

Preferred resource Plan, which covers the entirety of 

the goal period (i .e . through 2022 plus five additional 

years to 2027), would achieve savings of just 4 .4 per-

cent of 2006 consumption levels by 2027 . 

WhY doMinion PrEfErS ThiS  

foSSiL–BaSEd rESourcE PLan

the Company’s profits are directly proportional to its 

rate base (net investment in plant and equipment) . As 

figure 9, below, shows, the Company is presenting its 

recent growth in the amount it has invested in new fos-

sil–fueled generation as a benefit for investors .

fIGURE 9: Dominion September 2012 Presentation30 
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one of the conclusions of the same presentation was 

that Dominion’s regulated Infrastructure Investment 

Plan “continues to support further earnings growth .”31 In 

other words, the more that Dominion invests in expen-

sive new fossil–fired and nuclear units, the higher the 

profit for the Company regardless of the risks to which 

its ratepayers are exposed by such a plan . And a re-

source plan that includes more than 4,500 mw of new 

gas–fired capacity and 1,453 mw of new nuclear capac-

ity conservatively can be expected to add another $10 

billion or more to Dominion’s rate base by 2024 .
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at the mecklenburg Cogeneration facility rose at a lower, 

but not insignificant, 4 .3 percent average annual rate .

further, coal prices could be higher in the future than 

forecasted either due to increased demand, perhaps 

through increased exports, or as a result of rapidly rising 

production costs . As a recent article from snl financial 

noted, u .s . coal producers are scrambling in the face of 

skyrocketing production costs .34 Although this report 

focused primarily on mines in Central Appalachia, mines in 

northern Appalachia and other coal–producing areas are 

not immune to the depletion of less costly coal deposits 

and increasing production costs . At the same time, inter-

national coal market volatility could cause price spikes in 

domestic prices . for example, high coal prices were cited 

by Appalachian Power Company as one of the reasons for 

the 43 percent rate increase it requested from the west 

virginia Public service Commission in 2009 .35

ThE riSk of ExPEnSivE caPiTaL  

or o&M ExPEndiTurES 

A number of emerging factors could lead to higher capi-

tal expenditures and operating costs for the Company’s 

coal–, oil– and natural gas–fired capacity . 

first, the u .s . environmental Protection Agency (“ePA”) 

has finalized or is in the process of finalizing a series 

of public health and environmental safeguards . these 

include, but are not limited to, the Cross–state Air 

Pollution rule, national Ambient Air Quality standards 

for sulfur dioxide and ozone, the mercury and Air toxics 

rule, a Cooling water Intake structures rule under 

section 316(b) of the Clean water Act, updated effluent 

limitation guidelines for coal ash and scrubber waste-

water discharges, and a Coal Combustion residuals rule 

under the resource Conservation and recovery Act . 

Because of the severe human health and environmental 

impacts linked to coal–fired power plant pollution, these 

regulations will disproportionately affect coal more than 

any other fuel source .

second, new or more stringent environmental regula-

tions in the future could lead to higher capital expendi-

tures and operating costs . 

finally, the aging of power plant structures, components 

and equipment could also lead to expensive capital 

expenditures, higher annual o&m costs and/or degraded 

operating performance . for example, the four remain-

ing units at Dominion’s Chesterfield coal–fired plant are 

currently 61, 53, 49, and 44 years old . It is reasonable 

to expect that these units will experience equipment 

degradation as they continue to age, creating a need for 

significant investments in equipment repairs or replace-

ments, and increasing the annual operating cost of 

these units over time .

fIGURE 10: future natural Gas Price forecasts.
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moreover, it is not guaranteed that natural gas prices 

over the long term will not be higher even than ICf has 

recently forecast . In their resource planning analyses, 

many utilities consider a range of natural gas prices 

(including base, high, and low forecasts) in their recent 

forecast that is higher than the range we have included 

here . 

coaL PricE uncErTainTY

with its Preferred resource Plan, Dominion will remain 

heavily committed to coal–fired generation for decades . 

this means the Company’s rates will depend, to a sig-

nificant degree, on the delivered cost of coal . 

As shown in figure 11, below, the delivered prices of the 

coal burned at the Company’s coal–fired power plants 

have increased significantly in recent years . 

fIGURE 11: recent Delivered coal Prices at Dominion coal Plants.
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the delivered cost of the coal burned at the Company’s 

Chesterfield and Clover stations increased between 

2006 and 2012 at an average annual rate of approxi-

mately 7 .5 percent, or significantly higher than the over-

all rate of inflation .33 the delivered cost of coal burned 
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this risk is likely to become even more substantial as the 

units age beyond 60 years . In fact, no coal unit of 100 

mw or larger has operated for more than 65 years and 

only a few smaller units have operated longer . therefore, 

there is great uncertainty as these plants age about: (a) 

what the effective and economic operating lives of coal–

fired units will be, (b) what additional capital invest-

ments will be required, (c) what their operating per-

formance will be (in terms of generation, planned and 

forced outage rates, availability, and equivalent forced 

outage rates), and (d) what their operating costs will be . 

uncErTainTY aBouT fuTurE GrEEnhouSE 

GaS rEGuLaTionS and coSTS

Carbon dioxide is the main greenhouse gas contribut-

ing to climate change . As a result of Dominion’s con-

tinued heavy dependence on coal and natural gas and 

its extremely limited investments in energy efficiency 

and non–carbon–emitting renewable resources, the 

Company’s annual Co
2
 emissions will continue to in-

crease, rather than decrease, for the foreseeable future . 

this is shown in figure 12, below .

Consequently, unless the Company changes direction 

and undertakes a serious plan to reduce its reliance 

on fossil fuels, Dominion’s annual Co
2
 emissions will 

increase by more than 50 percent between 2013 and 

2037 . 

moreover, figure 12 only includes the Co
2
 emissions 

from Company–owned generating units . It does not 

include any Co
2
 emissions attributable to the fossil–fired 

generation that the Company is projected to purchase 

from PJm . therefore, the economic risk that future Co
2
 

regulation and prices pose to Dominion’s ratepayers is 

significantly higher than figure 12 suggests .

even though there is uncertainty regarding the timing, 

design, stringency, and cost of any federal greenhouse 

gas regulatory regime, it is generally agreed that Co
2
 

emissions from fossil–fired power plants will be very 

expensive for utility companies and their ratepayers at 

some time in the not–too–distant future . for this reason, 

an increasing number of utilities, including Dominion, 

consider future Co
2
 prices in their IrP analyses . for 

example, figure 13, shows the recent forecasts of future 

Co
2
 prices by synapse energy economics and by ICf 

International, a consultant to Dominion on gas and coal 

commodity and Co
2
 prices . 36 Dominion’s 2012 IrP mod-

eled a base case scenario where carbon regulations will 

be implemented starting in 2023 and a no carbon cost 

scenario where future carbon legislation is removed 

from the forecast and therefore no carbon costs would 

be incurred over the planning period . however, this 

analysis improperly accounted for the risks associated 

with future carbon regulations as it did not consider a 

wide range of potential Co
2
 prices that could be sig-

nificantly higher and begin earlier than the single price 

trajectory that the Company did include . the obama 

Administration’s recently announced Climate Action 

Plan makes it more likely that substantial action on re-

ducing Co
2
 emissions from new and existing generating 

units will be taken before the 2023 starting date as-

sumed by Dominion in its 2012 IrP and that Co
2
 prices 

will be higher than Dominion has assumed .

fIGURE 12: Dominion’s Projected annual co
2
 emissions 2012–2037. 
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Although it is possible that Dominion could obtain some 

free or low cost Co
2
 emission allowances for some pe-

riod of time, there still is an opportunity cost associated 

with using those allowances . therefore, it is appropriate 

to price all emissions when examining the impact of Co
2
 

regulations . given the increasing public concern about 

climate change, especially in the wake of natural disas-

ters such as hurricane sandy, it is not credible to think 

that there will be no carbon costs at any time between 

2013 and 2037 .

doMinion’S uncErTain nEEd for PoWEr

Dominion has attributed its need for new generating 

capacity in its Preferred resource Plan to its belief that 

the Company’s load growth over the next fifteen years 

will be similar to the robust load growth that it experi-

enced in the fifteen years between 1997 and 2011 .37 for 

example, Dominion presented testimony to the sCC that 

cited the past Dom Zone load growth and its current 

projection that the weather–normalized peak load for 

the Dom Zone will increase at a 1 .7 percent average an-

nual growth rate over the next 15 years as support for 

the Company’s proposed Brunswick County combined–

cycle project .38 the testimony filed by the Company was 

technically correct when it said that the Dom Zone ac-

tual peak loads have grown by some 5,716 mw over the 

last 15 years (1997 to 2011) . however, all of that growth 

occurred between 1997 and 2006 . In fact, as shown 

in figure 15 .a ., below, although there have been some 

minor ups and downs, the Dom Zone peak loads have 

been essentially flat between 2006 and 2012 . the same 

is true for the Dom Zone energy sales — after robust 

growth in the years prior to 2006, energy sales have 

been flat since 2006 with some minor ups and downs 

that may have been due to variations in annual weather . 

this can be seen in figure 15 .b .

fIGURE 15.A.: recent Dom Zone Peak loads, 1997–2012.
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fIGURE 13: recent co
2
 Price forecasts — Synapse energy economics 

and icf, international.
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figure 14, below, then shows the potential annual costs 

of Dominion’s Co
2
 emissions based on the projected 

emissions in figure 12 and the synapse and ICf price 

forecasts in figure 13 . 

fIGURE 14: the Potential annual costs of Dominion’s co
2
 emissions, 

2012–2037 at the recent Price forecasts from Synapse energy 
economics and icf international.
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thus, between 2020 and 2037, the Co
2
 emissions from 

Dominion’s natural gas and coal–fired power plants 

could cost ratepayers between $3 .8 billion and $19 .4 

billion, in Present value 2013 dollars (that is, $14 .4 billion 

and $63 .3 billion, in nominal dollars) . moreover, as noted 

above, these figures do not include any Co
2
 emissions 

costs associated with Dominion’s purchases of fos-

sil–fired power from PJm even though it is reasonable 

to expect that the market clearing prices of power in 

PJm will be higher due to the cost of purchasing Co
2
 

emission allowances . Consequently, the Co
2
 cost risk to 

Dominion’s ratepayers from the Company’s continued 

heavy reliance on fossil fuels is even greater than sug-

gested by figure 14 .



11CHANGING COURSE: A Clean Energy Investment Plan for Dominion Virginia Power

fIGURE 16.b.: Dominion’s Dom Zone energy Sales forecasts, 
2006–2012. 
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the Company’s persistent belief that its past robust 

growth would suddenly reappear (despite the evidence 

of relatively flat load and energy sales growth) has led it 

to over–forecast its recent peak loads and energy sales . 

for example:

• Dominion’s 2006–2010 IrPs over-forecasted the 

actual 2011 weather–normalized Dom Zone peak load 

by between 300 mw and 1,500 mw and the 2012 

weather–normalized Dom Zone peak load by be-

tween 600 mw and 1,800 mw .

• Dominion’s 2006–2011 IrPs over–forecasted the 

actual Dom Zone 2012 energy sales by some 3 to 6 

percent .

Although the economic downturn in recent years has 

undoubtedly been a major factor behind the relatively 

flat peak loads and energy sales Dominion and the Dom 

Zone have experienced, it is likely not the only causal 

factor . In fact, a number of utilities and analysts have 

concluded that fundamental changes in energy con-

sumption are likely to reduce utility load growth in the 

long–term, even after the economy has recovered from 

the great recession . for example, as early as november 

2008, Jim rogers, the Chairman and Ceo of Duke 

energy, concluded that reduced consumption reflected 

more than the ongoing economic recession, noting that 

“[s]omething fundamental is going on here .”39 

other utility executives have concluded that demand 

growth, which had been dampened during the great 

recession, is not likely to bounce back to earlier levels 

because of fundamental changes in how the nation con-

sumes power .40 for example, AeP Chief financial officer 

and executive vice President Brian tierney told the 

fIGURE 15.b.: recent Dominion virginia Power energy Sales, 
2003–2012.
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therefore, contrary to what Dominion has suggested, 

there has not been any growth in peak loads or energy 

sales since 2005/2006:

• the Dom Zone peak load was just slightly lower in 

2012 than it had been in 2006 .

• Dominion’s energy sales in 2012 were lower than its 

sales had been in 2005 .

Despite the leveling off of its peak loads and energy 

sales, Dominion failed to make any significant changes 

in its projected long–term peak load and energy sales 

growth rates, which ranged between 1 .5 percent and 2 .16 

percent in the Company’s 2006–2012 IrP filings . Instead, 

Dominion has kept the same expectation of relatively 

robust future growth each year (by not appreciably 

reducing its long–term growth rate) and merely delayed 

the start of that robust growth by another year . this is 

shown in figures 16 .a . and 16 .b ., below:

fIGURE 16.A.: Dominion irP Dom Zone Peak load forecasts 
2006–2012. 
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the power industry . According to wood mackenzie’s 

press release:

“Meanwhile, the major driver really underpin-
ning much of this new state of the market is a 
significant shift in electricity demand growth 
expectations.”

* * * *

“The crystal ball seems to have not served us 
well in predicting the Great Recession or its se-
vere impacts on energy demand,” notes Ghosh. 
“Given the recessionary impacts on gross 
domestic product, industrial activity, real estate 
and unemployment, all coupled with a possible 
behavioral drag in energy demand, demand 
growth expectations have been reduced to 
much lower levels.”

Another source of pressure on demand growth 
is energy efficiency. Wood Mackenzie notes 
that since 2008, multiple states and federal 
policies have been introduced, motivating 
investment in energy efficiency programs, and 
further accentuating the loss of future demand 
growth.

In aggregate, more than a decade of future de-
mand growth has been lost as a result of eco-
nomic forces and energy efficiency initiatives. 
Demand levels that were previously forecast to 
be reached by 2019 are now not expected until 
2030, according to Wood Mackenzie.”45

In April 2012, another industry consulting firm, Itron, 

published the results of a survey of 77 utilities regarding 

their load forecasts .46 Across the respondents, forecast-

ed growth is expected to be close to 1 percent through 

the 2021 time horizon, which is much lower than histori-

cal growth . future growth is expected to be due primar-

ily to customer growth, as residential and commercial 

electric intensities are projected to be flat or declining 

during the forecast horizon . the survey also revealed a 

tendency to overestimate growth in recent years .47 

Duke’s Jim rogers recently cited the wood mackenzie 

report and noted, “we are not going to reach [forecast-

ed] 2019 [load] levels until 2030” despite an economic 

rebound since 2008 . In past decades, for every 1 percent 

growth in gross domestic product, there was as much 

as 5 percent growth in demand for electricity . But those 

days are gone .” he also said that “we are on the way to 

seeing a decoupling of the growth of demand for elec-

tricity with the growth in gDP . that will have a profound 

implication for how we think about our business .”48

the Company’s Preferred resource Plan that includes 

the Brunswick Project and a second ngCC unit in 2019 

is predicated on robust load growth continuing almost 

indefinitely . lower peak loads and energy sales would 

reduce the need for and the relative economics of 

september 2012 Bank of America/merrill lynch Power 

and gas leaders Conference:

On the industrial side, a lot of our customers 
have already made changes to their demand 
consumption and are being as energy efficient 
as possible, but we are starting to see some of 
those trends work their way into the commer-
cial side of the business and even into people’s 
homes. It is not just behavioral modification, we 
think there are some structural changes.41

xcel energy’s Chairman, President and Ceo Benjamin 

fowke III agreed, adding, 

“I think it is our demand–side management 
efforts: we think that cuts into about 70 basis 
points of sales growth. I do think we are seeing 
something more fundamental on the residential 
side. I think that has to do with the efficiency of 
appliances.”42

Data published by the u .s . energy Information 

Administration of the Department of energy (“eIA”) 

shows that there has been a long term declining trend in 

energy intensity, which the eIA anticipates will continue 

in the future:

In the United States, energy intensity has been 
declining steadily since the early 1970s and 
continues to decline in EIA’s long–term projec-
tion. A country’s energy intensity is usually de-
fined as energy consumption per unit of gross 
domestic product (GDP). Greater efficiency 
and structural changes in the economy have 
reduced energy intensity.43

this trend can be seen in figure 17, below, which is taken 

from the u .s . eIA website .

fIGURE 17: U.S. energy intensity44

Consequently, companies around the nation are reduc-

ing their expectations for future load and energy sales 

growth . for example, in August 2012, the consulting 

firm wood mackenzie released a report entitled A Lost 

Decade of Demand Growth, which cited an expected 

reduction in u .s . power demand growth from the 2 per-

cent per annum rate achieved over the last two decades 

to slightly over 1 percent . the report also described how 

radical changes in demand growth projections, along 

with other uncertainties, are transforming the future of 
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• By 2024, its peak load will be 1,968 mw below its 

2012 IrP forecast and annual Dom Zone energy sales 

will be 12 .6 million mwh lower — a reduction greater 

than the capacity and energy that Dominion expects 

to generate at Brunswick or the 2019 ngCC plant 

and significant capacity and energy purchases  

from PJm .

recognizing that circumstances may have changed, 

and that the future may not precisely replicate the past, 

could eliminate Dominion’s need for at least one of the 

two new fossil–fired ngCC units it is planning to bring 

online in 2016 and 2019 .

It is important to emphasize that figures 18 .a . and 18 .b . 

provide illustrative examples of what the Company’s 

future peak loads and energy sales could be if the Dom 

Zone experiences a 1 percent average annual growth 

rate for each . As shown above, such a 1 percent aver-

age annual growth rate would be significantly higher 

than the actual annual growth rate experienced by the 

Company and the Dom Zone in the seven–year period 

between 2006–2012 . 

SECtION Iv — dOmINION’S ENERGy 
EffICIENCy POtENtIAl

energy efficiency has emerged as one of the most 

cost–effective approaches to meeting growing energy 

demand, lowering customer bills, and spurring local 

job growth . what was once a developing idea is now 

a thriving industry in utility jurisdictions in nearly all 

50 states . In 2010, energy efficiency programs saved 

customers in the u .s . and Canada over 124 million 

mwh of electricity and 1 .3 billion therms of natural gas, 

which is equivalent to the electricity output of nearly 

20 large power plants .49 Investing in energy efficiency 

at the achievable level should be a key component of 

Dominion’s plans for meeting the energy needs of its 

customers over the coming years . failing to adequately 

consider energy efficiency to meet demand growth 

misses an opportunity to utilize the least cost resource 

available to utilities and provide maximum benefits to 

ratepayers .

ThErE iS SiGnificanT PoTEnTiaL in virGinia 

for EnErGY EfficiEncY

In comparison with other jurisdictions, existing plans 

for efficiency in virginia are low . According to its 2012 

IrP, Dominion plans to save a total of 3 .4 percent of its 

sales forecast through efficiency after ten years of ef-

ficiency program implementation . this is far below what 

is achievable, on the order of several million mwh and 

hundreds of mw . 

several estimates of achievable efficiency potential 

from virginia and other nearby jurisdictions reveal that 

the new gas–fired capacity included in that Preferred 

resource Plan .

for example, figures 18 .a . and 18 .b . below, compare 

Dominion’s 2012 IrP Dom Zone forecasts with what its 

annual peak loads and energy sales will be if they only 

grow at an average one percent annual rate between 

2013 and 2027 .

fIGURE 18.A.: Projected Dom Zone Peak loads — Dominion’s 2012 irP 
vs. one Percent average annual Growth.
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fIGURE 18.b.: Projected Dom Zone energy Sales — Dominion’s 2012 irP 
vs. one Percent average annual Growth.
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thus, if the Dom Zone achieves only 1 percent average 

annual growth in its summer peak loads and its energy 

sales:

• By 2016, its peak load will be 693 mw below its 2012 

IrP forecast and annual Dom Zone energy sales will 

be 5 .4 million mwh lower .

• By 2020, its peak load will be 1,351 mw below its 

2012 IrP forecast and annual Dom Zone energy sales 

will be 8 .9 million mwh lower — a reduction almost 

equal to the power the Company expects to gener-

ate at the Brunswick Project or from the second 

ngCC unit it is planning to bring online in 2019 .
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ance in pursing higher levels of efficiency in virginia . 

Details on exemplary and best practice programs have 

been published by ACeee, Pacific gas & electric, ePA, 

and others .52 the success of these diverse states and 

utilities suggests that there is far more achievable 

energy efficiency potential in virginia than is currently 

being achieved or proposed .

moreover, policymakers in a wide range of jurisdic-

tions have confirmed commitments to targets equal to 

or greater than 1 percent per year, indicating a general 

consensus regarding the feasibility of such targets . A 

summary prepared by ACeee in september 2012 shows 

that 24 states have enacted long–term (3+ years) bind-

ing energy targets . of the 20 states with eers polices 

in place for over two years, only 4 were achieving less 

than 90 percent of their goals, while 13 were achieving 

at least 100 percent of their goals and 3 were achieving 

between 90 and 100 percent .53

Although the effects of energy efficiency are often 

described and measured in terms of reduction in en-

ergy usage (i .e ., kwh savings), the impact of efficiency 

on peak demand or capacity (i .e ., kw reduction) is also 

important for long–term resource planning . Programs in 

various regions and states have demonstrated that sig-

nificant demand savings are achievable from investment 

in energy efficiency . Perhaps most notable are California’s 

efforts to cut peak demand during the state’s electricity 

crisis of 2000–2001 .54 efficiency and conservation–re-

lated programs reduced peak demand in California by an 

estimated 3,668 mw in 2001 . elsewhere, the northwest 

Power and Conservation Council, a group charged with 

developing and maintaining a regional power plan for the 

Pacific northwest, projected in their 2010 IrP that the 

region could meet 85 percent of its load growth over the 

next 20 years with energy efficiency .55 

In summary, several factors clearly suggest that virginia is 

not on track to acquiring its achievable energy efficiency 

savings potential . Dominion’s current plans achieve less 

than half of the 10 percent goal that Dominion and the 

sCC found realistically achievable . meanwhile, lawmakers 

in a range of jurisdictions have made commitments to 

higher savings levels than Dominion has pursued, stud-

ies indicate substantially greater energy savings of at 

least 1 percent per year over periods ranging from 10 to 

20 years, and actual experience in multiple states and 

by many individual utilities and program administrators 

confirms that this is possible . 

using all of the above information and the authors’ 

experience planning and implementing efficiency pro-

grams, we developed an alternative estimate of achiev-

able efficiency savings in virginia from 2013 through 

2027 as a percentage of forecast loads . we assume 

far more efficiency is available than the level assumed 

by the Company . the figure below presents esti-

mates of achievable efficiency in virginia, tennessee, 

Kentucky, north Carolina, and maryland . even the study 

with the lowest estimate, a projected 14 percent sav-

ings over 11 years in north Carolina, is more than four 

times Dominion’s 3 .4 percent over a similar timeframe . 

moreover, there is evidence that potential studies are 

often conservative . these studies are more likely to un-

derestimate rather than overestimate potential savings 

for reasons such as limiting measure and program lists 

or customer incentive payments, ignoring technology 

advancement, and difficulty quantifying some of the 

benefits of energy efficiency . 

fIGURE 19:  energy efficiency Potential Study estimates.50 
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ESTIMATES OF ACHIEVABLE COST EFFECTIVE POTENTIAL

In addition to estimated potential, actual impacts of 

energy efficiency programs administered in other states 

demonstrate that higher levels of savings are achievable . 

Dozens of investor–owned utilities, municipal utilities, 

and third party program administrators throughout the 

country have achieved efficiency savings at least twice 

or three times the levels assumed by the Company . 

table 3, below, shows utilities in the u .s . with annual 

sales exceeding one million mwh that acquired annual 

efficiency savings in excess of 1 percent of sales, a level 

twice that of the Company’s highest annual savings rate . 

At the state level, the 2012 ACeee energy efficiency 

scorecard indicates that nine states achieved savings of 

over 1 percent of annual retail electricity sales .51 these 

states, which include minnesota, massachusetts, nevada, 

and hawaii, vary greatly in terms of their climates and 

economies . the top performing states, vermont and 

California, achieved 2 .3 percent and 1 .8 percent of sales 

respectively . furthermore, successful efficiency program 

designs can be found in many states and are deliv-

ered by dozens of utilities, not just those listed above . 

together, they provide a wealth of potential examples 

from which the Company can draw inspiration and guid-
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tAblE 3:  mid to large–Sized Utilities with ee Savings > 1% of Sales in 2011.

UtIlIty NAmE OwNERSHIP StAtE ENERGy EffICIENCy tOtAl SAlES 
EffICIENCy AS A 
PERCENtAGE Of SAlES 

cleveland electric illum co investor owned oh 483,678 18,916,146 2.6%

massachusetts electric co investor owned ma 365,100 21,332,015 1.7%

Southern california edison co investor owned ca 1,391,899 84,267,390 1.7%

United illuminating co investor owned ct 86,107 5,576,374 1.5%

PUD no 1 of clark county–(Wa) 
Political 
Subdivision 

Wa 67,529 4,466,548 1.5%

ohio edison co investor owned oh 371,017 24,656,347 1.5%

los angeles Department of Water & Power municipal ca 345,517 23,152,407 1.5%

Puget Sound energy inc investor owned Wa 348,925 23,504,616 1.5%

Western massachusetts elec co investor owned ma 54,149 3,694,563 1.5%

Salt river Project 
Political 
Subdivision 

aZ 388,820 26,714,442 1.5%

PPl electric Utilities corp investor owned Pa 522,675 36,941,727 1.4%

arizona Public Service co investor owned aZ 397,201 28,210,326 1.4%

Duquesne light co investor owned Pa 193,717 14,027,155 1.4%

San Diego Gas & electric co investor owned ca 269,224 19,514,579 1.4%

tucson electric Power co investor owned aZ 127,512 9,332,109 1.4%

rochester Public Utilities municipal mn 16,370 1,241,205 1.3%

connecticut light & Power co investor owned ct 290,844 22,315,268 1.3%

city of tacoma–(Wa) municipal Wa 62,159 4,829,955 1.3%

the toledo edison co investor owned oh 131,633 10,436,973 1.3%

Duke energy indiana inc investor owned in 349,896 27,810,378 1.3%

the narragansett electric co investor owned ri 96,008 7,668,087 1.3%

PUD no 2 of Grant county 
Political 
Subdivision 

Wa 49,922 4,022,551 1.2%

interstate Power and light co investor owned ia 187,458 15,339,960 1.2%

northern States Power co–minnesota investor owned mn 431,804 35,905,077 1.2%

city of Pasadena–(ca) municipal ca 13,578 1,140,269 1.2%

idaho Power co investor owned iD 163,247 13,734,430 1.2%

Snohomish county PUD no 1 
Political 
Subdivision 

Wa 81,122 6,881,746 1.2%

Pacific Gas & electric co investor owned ca 1,082,225 92,759,304 1.2%

Dayton Power & light co investor owned oh 162,278 14,021,742 1.2%

city of Seattle–(Wa) municipal Wa 107,729 9,600,232 1.1%

nevada Power co investor owned nv 234,090 21,038,333 1.1%

city of eugene–(or) municipal or 26,491 2,410,101 1.1%

tennessee valley authority federal tn 333,563 30,412,353 1.1%

city of Burbank Water and Power municipal ca 12,245 1,118,708 1.1%

city of roseville–(ca) municipal ca 12,838 1,173,389 1.1%

city of Glendale municipal ca 11,763 1,085,030 1.1%

city of fort collins–(co) municipal co 15,265 1,446,604 1.1%

madison Gas & electric co investor owned Wi 35,349 3,357,554 1.1%

ohio Power co investor owned oh 501,984 48,427,671 1.0%

city of riverside–(ca) municipal ca 20,989 2,047,277 1.0%

West Penn Power company investor owned Pa 202,574 20,104,093 1.0%

Detroit edison co investor owned mi 481,000 48,205,462 1.0%

Duke energy ohio inc investor owned oh 200,992 20,238,171 1.0%

Public Service co of colorado investor owned co 279,108 28,485,784 1.0%

long island Power authority State ny 197,402 20,248,464 1.0%

Peco energy co investor owned Pa 383,591 39,369,235 1.0%

Source: eia form 861 Data, 2011 
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ment, we looked at several sources for efficiency costs, 

including estimated costs from potential studies, actual 

costs from leading efficiency programs, and an assess-

ment of cost–effectiveness . for example, 2010 program 

data reported in the ACeee 2012 scorecard, an annual 

publication that assesses empirical data of actual state 

energy efficiency program performance, shows that 

many of the 13 top–performing states in energy ef-

ficiency are achieving savings at costs between $0 .20 

and $0 .40 per first–year kwh, while at the same time 

reaching greater depth of savings than the Company’s 

proposed portfolio . In nearby jurisdictions, maryland 

and Pennsylvania utilities spent an average of $0 .23 per 

first–year kwh in 2010 and 2011 . Data also indicate that 

efficiency savings are not getting more expensive over 

time,56 or as savings depth increases .57

using these and other data, we developed a projected 

average first–year cost of $0 .239/kwh (in 2013 dollars) 

for the alternative efficiency estimate presented ear-

lier . this indicates an incremental efficiency investment 

(above what Dominion can be expected to spend) of 

approximately $3 .2 billion, in nominal dollars, for the 

years 2013 through 2027 . these incremental expanded 

efficiency investments (above what Dominion can be 

expected to spend) would save approximately 77 million 

mwh through 2027 while saving an additional 65 million 

mwh through 2037, even if there were no further spend-

ing on energy efficiency programs after 2027 .

EquiTY iSSuES 

some would argue that distributional equity is a con-

cern with efficiency programs . Although all ratepayers 

must pay to fund the costs of efficiency programs, only 

participants in these programs receive the direct benefit 

of bill savings . other ratepayers will see rate increases, 

at least in the short term, as a result of the reduction 

in total sales volume . while taking an action that raises 

some customers’ energy bills should not be undertaken 

lightly and requires careful consideration of distribution-

al effects, it is important to point out that it is mislead-

ing to only consider these effects as they might result 

from efficiency . for a utility (or public utility commis-

sion) determining how to meet load requirements, the 

choice is not between doing efficiency (or renewables 

or other alternatives) and doing nothing . rather, the 

choice is between building additional expensive fos-

sil–fired or nuclear generation resources or investing in 

resources with lower total costs for virginia’s ratepay-

ers . while it is true that energy efficiency programs will 

slightly raise both rates and bills for some customers 

who choose not to participate in the programs, building 

a new power plant will result in rate increases for all of 

Dominion’s customers, none of whom will have a choice 

that savings can reach and sustain 1 .3 percent of energy 

sales per year after a short period over which savings 

increase from existing levels to this higher level . 

figures 20 and 21, below, compare our estimated annual 

energy efficiency savings (in both mwh and mw) with 

the savings from Dominion’s more limited efforts .

fIGURE 20: achievable annual energy efficiency Savings (mWh)
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fIGURE 21: achievable annual energy efficiency Savings (mW) 
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It is important to note that this estimate is conservative . 

As previously stated, potential studies are more likely to 

underestimate rather than overestimate the true po-

tential . Additionally, in developing the savings estimate, 

we assumed a period of four years to “ramp up” to 1 .3 

percent annual savings, recognizing the need for the 

proper infrastructure and processes to be in place be-

fore maximum savings are possible . Although Dominion 

actually has been implementing efficiency programs for 

over a year, as a conservative assumption, we count the 

four–year period from 2012, the first year both Phase I 

and Phase II of Dominion–delivered efficiency programs 

were in operation .

Achieving a higher level of energy savings requires a 

greater investment in efficiency programs . to estimate 

the possible cost of higher levels of efficiency invest-
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be installed in 2013, (2) a 28 percent annual growth 

rate for solar Pv for 2013–2016, and (3) there will be 

a resurgence in the installation of distributed solar Pv 

systems .60

this dramatic increase in the installation of new solar 

capacity has been driven, in large part, by plummeting 

prices for new solar systems . the median installed prices 

for residential and commercial Pv systems fell by 11–14 

percent from 2010 to 2011, and fell by an average of 5–7 

percent annually between 1998 and 2011 .61

fIGURE 23: median installed Prices for residential and commercial 
Solar Pv Systems, 1998–2011.
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the solar energy Industries Association has reported 

that nationally, solar installed prices fell another 14 

percent between 2011 and 2012, with the average price 

of a solar panel declining by 60 percent since just the 

beginning of 2011 .

As depicted in table 4, below, north Carolina, maryland 

and new Jersey, have installed significant amounts of 

new solar Pv capacity in recent years .

tAblE 4:  Solar Pv installation (in mW) in north carolina, maryland 
and new Jersey 2010–2012. 

2010 2011 2012
CUmUlAtIvE AS 
Of ENd Of 2012

(mW) (mW) (mW) (mW)

north carolina 31 55 132 259

maryland 8 22 74 120

new Jersey 132 313 415 1,051

virginia has ample solar intensity to support photovol-

taic and thermal uses at levels at least as high as those 

found in these neighboring jurisdictions . figure 24 

shows that virginia shares an equal or greater potential 

for solar resources than north Carolina, maryland, and 

new Jersey .

as to their participation in this investment . Additionally, 

greater investment in efficiency allows more custom-

ers to participate in efficiency programs, minimizing the 

number of non–participants who may see bill increases . 

moreover, customers who choose not to reduce con-

sumption (whether through program participation or 

without utility assistance) also benefit from system–wide 

efficiency investments, particularly those that reduce 

the demand for energy during the periods of highest to-

tal use . on hot summer days and cold winter mornings, 

high energy demand drives up electricity market prices . 

If utilities can help some of their customers use less 

energy during these times, their total costs are reduced 

and these savings can lower rates for customers regard-

less of efficiency program participation .

SECtION v — dOmINION’S RENEwAblE 
RESOURCE POtENtIAl

the use of renewable resources has soared throughout 

the u .s . as the levelized costs for renewable technolo-

gies have plummeted .58 Although Dominion’s Preferred 

resource Plan adds only very small amounts of renew-

able solar and wind capacity over the next 14 years, the 

Commonwealth has significant solar and wind resources 

that could be developed for the benefit of Dominion’s 

ratepayers and the state as a whole .

SoLar PoTEnTiaL

the number of solar installations in the u .s . has surged 

in the past four years, climbing from a cumulative 817 

mw of installed capacity in 2009 to 7,293 mw in 2012 . In 

fact, 2012 was the most active year, with some 3,313 mw 

of new solar capacity installed around the nation, an 

increase of 76 percent from 2011 .

fIGURE 22: annual and cumulative U.S. Solar capacity installations, 
1998–2012.59
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the solar industry expects the surge in solar photovol-

taic (“Pv”) installation will continue through at least 

2016, forecasting: (1) 4 .3 gw of solar Pv capacity will 
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fIGURE 24: U.S. Solar resource map
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the virginia 2007 and 2010 state energy Plans agree 

that the state has the technical potential for more than 

10,000 mw of solar Pv .62 thus, it is very disappointing 

that Dominion currently has no Company–owned solar 

resources . even with Dominion’s proposed 30 mw of 

new solar capacity, which the sCC approved in 2012, 

the amount of solar installed in virginia will still be far 

less than in north Carolina, maryland, new Jersey, or 

Pennsylvania which had 196 mw of solar as of the end 

of 2012 . there is no logical reason why virginia cannot 

achieve the same, or even higher, annual solar installa-

tion rates than any of these other states through greater 

investments in utility–owned solar and through greater 

incentives and improved regulatory structures that 

would promote customer–owned distributed solar .

Dominion appears to have restricted the amount of new 

solar Pv capacity based on the fact that the technol-

ogy is intermittent and on its relative levelized cost of 

energy compared to other resources that the Company 

considered in its IrP analysis .63 however, it is unclear 

whether the Company has considered the significant 

cost reductions in installed solar systems that have 

been achieved in recent years . nor does the Company’s 

analysis consider the potential value of solar in reducing 

Dominion’s peak demands or as a hedge against future 

fossil price increases and future Co
2
 emissions costs .

In fact, the installation of a significant amount of solar 

capacity would have a number of substantial benefits 

for the state of virginia, as the 2007 virginia energy 

Plan discussed:

These [solar PV] systems, integrated into the 
electric grid, could support local distribution 
systems during peak demand, provide reac-
tive power control, support disaster recovery, 
provide a hedge against fuel–cost uncertainties, 
and provide other benefits. Solar electric is es-
pecially valuable in off–setting peak demand in 
summer, the time for solar energy generation.64

moreover, as an electricity generation technology that 

does not emit any pollutants such as no
x
, so

2
, or small 

particulates, or create toxic or radioactive by–products, 

solar has substantially lower societal public health and 

environmental impacts and costs than fossil–fired and 

nuclear generation . unfortunately, Dominion’s assess-

ment of distributed solar ignored all of these potential 
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With increased competition among manu-
facturers, wind turbine prices continued to 
decline in 2011. After hitting a low of roughly 
$700/kW through 2008, average wind turbine 
prices increased by approximately $800/kW 
(>100%) through 2008, rising to an average 
of more than $1,500/kW. Wind turbine prices 
have since dropped significantly, despite con-
tinued technological advancements that have 
yielded increases in hub heights and especially 
rotor diameters. A number of turbine trans-
actions announced in 2011 had pricing in the 
$1,150–$1,350/kW range and price quotes for 
recent transactions are reportedly in the range 
of $900–$1,280/kW, depending on the technol-
ogy. These price reductions, coupled with im-
proved turbine technology and more–favorable 
terms for turbine purchasers, should, over time, 
exert downward pressure on total project costs 
and wind power prices.67 (Emphasis in original)

lBnl has noted that reported installed wind project 

costs had turned the corner in 2011, down almost $100/

kw, or approximately 4 percent, from the reported aver-

age costs in 2009 and 2010 . 68 As a result, lBnl notes 

that 69 the “steep reductions in wind turbine prices [that 

have been] negotiated over the last two years, with 

some evidence of a simultaneous reduction in balance 

of plant costs … are expected to lead to sizable near–

term [installed project] capital cost reductions .”70

At the same time that prices have been declining, tur-

bine operating performance has been improving, with 

lBnl reporting that, “turbine design advancement [has 

led to an] enormous increase in capacity factors,”71 not-

ing further that:

benefits, and in doing so, undervalued the role that solar 

resources could play as part of Dominion’s generation 

mix going forward .

Land–BaSEd Wind

there has been a surge in the addition of new domestic 

wind capacity . 2012 was a record year for wind devel-

opment in the u .s . with 13 .2 gw of new capacity com-

missioned . this brought the total wind capacity in the 

nation to above 60 gw, as shown in the above figure 

from the recent lawrence Berkeley national laboratory 

(“lBnl”) report, Revisiting the Long–Term Hedge Value 

of Wind Power in an Era of Low Natural Gas Prices.

states near virginia have added significant amounts of 

new land–based wind capacity in recent years . west 

virginia has a total of 583 mw of installed wind capac-

ity, maryland has 120 mw, and Pennsylvania has 1,340 

mw . however, despite acknowledging that virginia has 

the potential for at least 800 mw of land–based wind, 

Dominion has no plans to add any wind capacity until 

2022 . even then, the Company plans to only add a total 

of 248 mw of wind by 2024 .65 this lack of development 

is surprising given the Company’s acknowledgement 

that there has been a 30 percent decline in wind turbine 

prices in recent years and a 20 percent improvement in 

wind turbine performance .66 moreover, delaying devel-

opment of new wind projects until 2022–2024 could 

mean forfeiting the benefits of the wind Production tax 

Credit, whose long–term prospects for renewal beyond 

2014 are uncertain . 

lBnl’s 2011 Wind Technologies Market Report provides 

strong evidence that supports Dominion’s observation 

that wind turbine prices have declined in recent years:

fIGURE 25: annual and cumulative Growth in U.S. Wind Power capacity
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taken a number of aggressive actions to develop new 

offshore wind resources .

• In november 2010, the secretary of the Interior 

announced a “smart from the start” initiative for 

developing Atlantic outer Continental shelf (“oCs”) 

offshore wind resources through a smarter permit-

ting process that is efficient, thorough, and unbur-

dened by unnecessary red tape .

• In february 2011, the government released a national 

offshore wind strategy to guide the nation’s ef-

fort to achieve 54 gw of deployed offshore wind 

capacity by 2030, with 10 gw of capacity deployed 

by 2020 . to achieve these goals, the offshore wind 

strategy reported the cost and timeline for deploy-

ing offshore wind energy must both be reduced .

• A virginia Proposed sale notice was published in the 

federal register on December 3, 2012 . Boem has 

received eight nominations of interest from parties, 

including from Dominion, wishing to obtain a com-

mercial lease for wind energy projects . 

Boem has decided to move forward with the leasing 

process for the virginia weAs on a non–competitive 

basis, leasing the entire tract rather than segments .77 A 

commercial lease could be in place for the virginia weA 

by the end of this year or early in 2014 .

even though the u .s . doesn’t have any operating off-

shore wind capacity, europe has 4,995 mw of installed 

offshore wind turbines, including the addition in 2012 

of 293 offshore wind turbines representing 1,165 mw of 

new capacity .78 Another 14 projects that would increase 

europe’s offshore wind capacity by an additional 3,300 

mw are under construction . China also has begun to 

install offshore wind .

the declining cost and improving performance trends 

for land–based wind technologies also should improve 

the economics of offshore wind energy . for example, 

studies by the national renewable energy laboratory 

of the u .s . Department of energy and by respected 

consulting firms like navigant Consulting and the 

Brattle group have identified both the factors which 

lead to uncertainties in estimating the future costs of 

offshore wind facilities and the factors which lead them 

to conclude those costs will decline substantially over 

time due to technical improvements and an industry 

learning curve .79 thus, it is reasonable to expect that the 

levelized cost of energy from offshore wind projects will 

decline over time — by perhaps as much as 20 percent 

by 2022 and 30 percent by 2030 .

In addition, Dominion has acknowledged that the siting 

of offshore wind facilities in the Boem virginia offshore 

wind energy Area will provide lower transmission costs:

Sizable historical/continued increases in hub 
heights and rotor swept area (in proportion to 
nameplate capacity), [have led] to improve-
ments in capacity factors within individual wind 
resource classes, especially in lower–wind–
speed sites.

these two factors, that is, reduced wind turbine prices 

leading to lower installed project costs and improved 

capacity factors, have led lBnl to conclude that the 

levelized cost of wind energy projects being planned in 

2012 was at an “all–time low .”72

As it did with solar Pv, Dominion limited the amount 

of land–based wind included in its IrP analysis based 

on the fact that wind is an intermittent resource and 

based on its relative cost . even accepting, for the sake 

of argument, Dominion’s observation that building wind 

projects along the ridges of the Appalachian mountains 

would be more expensive due to location and smaller 

project sizes (lack of economies of scale),73 wind should 

still play a significant role in Dominion’s future resource 

mix due to its relative cost and its value as a hedge 

against future fossil fuel price increases and future Co
2
 

emissions costs . moreover, as an electricity generation 

technology that does not emit any pollutants such as 

Co
2, 

no
x
, so

2
, or particulate matter, or create toxic or 

radioactive by–products, wind has substantially lower 

societal public health and environmental impacts and 

costs than fossil fuel–fired and nuclear generation . 

unfortunately, Dominion’s assessment of wind failed to 

fully analyze and quantify these potential benefits .

offShorE Wind

virginia has significant offshore wind capacity poten-

tial in both the near–term and the long-term . the u .s . 

Department of the Interior has estimated that in the 

near term, up to 2,000 mw of offshore wind capacity 

could be installed in the virginia wind energy Area that 

has been designated by the Bureau of ocean energy 

management (“Boem”) as available for lease for com-

mercial wind development . other estimates of the 

Boem offshore wind energy Areas (“weA”) off new 

Jersey, Delaware, maryland and virginia show a com-

bined 16,800 – 17,100 mw of potential installed capacity 

in the near term .74

In the long term, the 2010 virginia state energy Plan es-

timated that there is the potential for 28,100 mw of in-

stalled offshore wind capacity off virginia’s coast .75 the 

national renewable energy laboratory (“nrel”) has 

projected 65 gw as the technical potential for virginia 

offshore wind capacity .76

Although the u .s . has no installed offshore wind gen-

erating capacity, the federal government has recently 
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moreover, Dominion’s assessment of the economics of a 

“renewable” Plan in its 2012 was heavily biased by the 

following:

• the “renewable” Plan did not include any additional 

low–cost energy efficiency resources and only in-

cluded a relatively minor 30 mw of solar .

• the “renewable” Plan included all of the new natu-

ral gas–fired capacity in its Base Plan — that is, the 

warren, Brunswick and 2019 combined cycle units 

and new combustion turbine capacity in 2023 and 

2024 . this was on top of the new offshore wind .

• the “renewable” Plan only reflected scenarios with 

low or no Co
2
 prices .

Despite these biases, the “renewable” Plan considered 

by Dominion averaged less than 3 percent more expen-

sive than the “fuel Diversity” Plan that the Company has 

selected as its Preferred resource Plan .83 this is not a 

significant price to pay for the ability of the additional 

wind power to act as a hedge to mitigate the risks of 

higher future natural gas and carbon–related costs . 

however, the Clean energy Investment Plan, outlined be-

low, shows that clean energy investments can meet the 

Commonwealth’s needs at a lower cost than Dominion’s 

Preferred Plan in most scenarios .

SECtION vI – A ClEAN ENERGy 
INvEStmENt PlAN fOR dOmINION 

A moderately aggressive, cost–effective Clean energy 

Investment Plan would be a first, but significant, step in 

moving Dominion in a new direction — away from such 

a heavy reliance on fossil–fired generation and toward 

substantial investments in clean, non–carbon–emitting 

energy efficiency and renewable resources . In this first 

step, the Clean energy Investment Plan would use the 

following portfolio of resources to replace one or both 

of Dominion’s planned large fossil–fired units, reduce 

the generation at its existing fossil–fired units, and/or 

reduce its purchases of fossil–fired generation through 

the PJm energy market .

1 . energy efficiency spending and programs designed 

to achieve 1 .3 percent annual savings, as shown in 

figures 20 and 21, above .

2 . the installation of 100 mw of distributed solar Pv 

capacity each year beginning in 2015, 150 mw in 

2016 and 200 mw in each subsequent year for a 

total 2,450 mw by 2027 or approximately 25 percent 

of the potential identified by Dominion . Additional 

distributed solar Pv capacity would continue to be 

installed after 2027 .

3 . the installation of 120 mw of land–based wind in 

2019, 80 mw in 2020, 80 mw in 2021, and 80 mw 

in 2022, for a total of 360 mw, or less than one–

…, the Virginia General Assembly passed legisla-
tion in 2010 that created the Virginia Offshore 
Wind Development Authority (“VOWDA”) to 
help facilitate offshore wind energy develop-
ment…. As required by the 2010 legislation, the 
Company completed a transmission study to 
determine possible offshore wind interconnec-
tion points to the onshore transmission grid. 
The Company released the results of the study 
in December 2010, which found that Virginia 
has an advantage compared to many states be-
cause it has the capability to interconnect large 
scale wind generation facilities with the existing 
grid in Virginia Beach, Virginia. The study re-
vealed the up to 4,500 MW (nameplate) of off-
shore wind generation can be connected with 
minimal on–shore transmission upgrades. The 
Company completed a second study in 2012 
evaluating offshore transmission options to 
potentially support multiple projects. The study 
found that for every 500–700 MW (nameplate) 
of offshore wind capacity constructed, one 
service platform is appropriate with two lines 
to shore. This transmission solution limits the 
potential for stranded transmission investment 
and emphasizes the potential cost savings that 
may be achieved through a phased build–out 
with a potential for standardization of offshore 
transmission infrastructure.80

In fact, Dominion has expressed an interest in studying 

the wind potential in the virginia weA . In December 

2012, the Department of energy) announced that it 

would fund seven offshore wind technology demonstra-

tion projects, including a Dominion–sponsored project 

to develop two 6 mw turbines 22 miles off the coast of 

virginia adjacent to the virginia weA .81 Dominion will 

receive $4 million in federal matching funds to under-

take initial engineering, design, and permitting for the 

demonstration turbines . Doe will select up to three of 

the projects that will receive up to an additional $47 

million over four years to move forward with the final 

design, permitting, and ultimate construction of demon-

stration projects . 

Despite the Company’s expressed interest in pursu-

ing the development of virginia’s weA, Dominion’s 

Preferred resource Plan failed to include investments in 

offshore wind . the Company stated that the selection of 

what it has called a “fuel Diversity” plan as the Preferred 

resource Plan in its 2012 IrP “includes a balanced mix 

of baseload, intermediate, and peaking units as well as a 

diverse fuel mixture including fossil, nuclear, and renew-

able resources that will mitigate fuel price volatility .”82 

yet the failure to include any real diversity from renew-

able resources, such significant energy efficiency, solar, 

land–based and offshore wind, undermines this analysis . 
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fIGURE 26: clean energy investment Plan cumulative installed mW of 
capacity, 2014–2027. 
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fIGURE 27: clean energy investment Plan cumulative firm mW of 
capacity, 2014–2027.
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figure 28, below, shows the annual supply–side and 

demand–side mwh of energy that would be provided by 

the Clean energy Investment Plan .

fIGURE 28: clean energy investment Plan annual mWh of energy, 
2014–2027.
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half of the land–based wind potential identified by 

Dominion .

4 . the installation of 500 mw of offshore wind in 2022, 

500 mw in 2026, 500 mw in 2029, and 500 mw in 

2032 . this would be the 2,000 mw of capacity po-

tential that the u .s . Department of Interior has cited 

for the virginia offshore wind energy Area .

this Clean energy Investment Plan is shown in table 5, 

below:

tAblE 5: the clean energy investment Plan through 2027.

RENEwAblE RESOURCES
dEmANd SIdE 
RESOURCES

Year Solar
onshore 
Wind

offshore 
Wind

cumulative 
MW of Energy 
Efficiency 
above That 
Planned by 
dominion

2014 52 mW

2015 100 mW 144 mW

2016 150 mW 299 mW

2017 200 mW 553 mW

2018 200 mW 831 mW

2019 200 mW 120 mW 1164 mW

2020 200 mW 80 mW 1428 mW

2021 200 mW 80 mW 1795 mW

2022 200 mW 80 mW 500 mW 2061 mW

2023 200 mW 2311 mW

2024 200 mW 2467 mW

2025 200 mW 2716 mW

2026 200 mW 500 mW 2849 mW

2027 200 mW 2977 mW

these goals are achievable based on the domestic u .s . 

experience with solar Pv and land–based wind re-

sources and the european track record with installing 

offshore wind capacity .

figure 26 shows, on a cumulative basis, the mws of 

installed energy efficiency, distributed solar, land–based 

wind, and offshore wind through 2027 under the Clean 

energy Investment Plan . figure 27 then presents, again 

on a cumulative basis, the firm mws of capacity that 

would be provided by the Clean energy Investment 

Plan . the conversion from the installed mw to firm mw 

figures reflects the intermittent nature of solar and wind 

capacity .



23CHANGING COURSE: A Clean Energy Investment Plan for Dominion Virginia Power

tAblE 6: economic comparison with lower natural Gas and PJm 
energy Prices.

tOtAl COSt 
Of tHE ClEAN 
ENERGy 
INvEStmENt 
PlAN

tOtAl COSt 
Of tHE twO 
PlANNEd 
NGCC UNItS IN 
dOmINION'S 
PREfERREd 
RESOURCE PlAN

RElAtIvE 
COSt Of tHE 
ClEAN ENERGy 
INvEStmENt 
PlAN

millions of Pv 2013 Dollars

icf co
2
 Prices $6,454 $7,087 –$633

Synapse low 
co

2
 Prices

$6,592 $7,488 –$895

Synapse mid 
co

2
 Prices

$6,639 $7,758 –$1,119

Synapse high 
co

2
 Prices

$6,731 $8,226 –$1,496

tAblE 7: economic comparison with higher natural Gas Prices and 
PJm energy Prices.

tOtAl COSt 
Of tHE ClEAN 
ENERGy 
INvEStmENt 
PlAN

tOtAl COSt 
Of tHE twO 
PlANNEd 
NGCC UNItS IN 
dOmINION'S 
PREfERREd 
RESOURCE PlAN

RElAtIvE 
COSt Of tHE 
ClEAN ENERGy 
INvEStmENt 
PlAN

millions of Pv 2013 Dollars

icf co
2
 Prices $6,745 $7,807 –$1,061

Synapse low 
co

2
 Prices

$6,884 $8,207 –$1,324

Synapse mid 
co

2
 Prices

$6,930 $8,477 –$1,547

Synapse high 
co

2
 Prices

$7,022 $8,802 –$1,780

our analyses show that the Clean energy Investment 

Plan would be an even more economic option than 

shown in tables 6 and 7 if natural gas prices, PJm ener-

gy prices, and Co
2
 prices actually turn out to be higher 

than have been assumed in these analyses .

the results presented in tables 6 and 7 are based on the 

following key input assumptions:

• Dominion’s public annual plant costs for the 

Brunswick Project .

• the ICf, International, and synapse energy 

economics 2012 forecasts of Co
2
 prices shown in 

figure 13 .

• the natural gas prices shown in figure 10 . the lower 

natural gas price forecast was developed by using 

current nymex natural gas futures prices through 

2023 and then escalated these prices at a 4 .1 percent 

annual rate in subsequent years .

• first–year energy efficiency costs of $239 per mwh 

(23 .9 cents per kwh) in 2013 dollars .

• A levelized cost of $150 per mwh (15 cents per kwh) 

for solar Pv capacity installed in 2015 .84

• A levelized cost of $100 per mwh (10 cents per kwh) 

for land–based wind capacity installed in 2019 .85

• A levelized cost of $228 per mwh (28 cents per 

kwh) for offshore wind capacity installed in 2022 .86

thus, by 2027 the Clean energy Investment Plan would 

provide nearly 6,800 mw of installed non–emitting 

clean capacity (3750 mw firm) and nearly 18 million 

mwh of non–emitting clean energy each year . And these 

numbers would increase beyond 2027 as additional 

energy efficiency investments are made and as more 

distributed solar and offshore wind capacity is added . 

eventually the Clean energy Investment Plan would pro-

vide more than 23 million mwh of non–emitting clean 

energy each year by 2032 and more than 24 million 

mwh by 2037 . 

Dominion currently plans to add two new large fos-

sil–fired units in the near term as part of its Preferred 

resource Plan — the Brunswick ngCC plant in 2016 and 

a second ngCC plant in 2019 . we have evaluated the 

costs and benefits of the Clean energy Investment Plan 

in two scenarios . In the first scenario, we compare the 

Clean energy Investment Plan to both of Dominion’s 

planned new fossil fired units — Brunswick and the 2019 

ngCC plant . In this scenario neither of Dominion’s two 

planned ngCC plants would be built . In the second 

scenario, we have assumed that either the Brunswick 

plant or the 2019 ngCC plant will be built but not both . 

Consequently, in this second scenario, the Clean energy 

Investment Plan would only replace one of Dominion’s 

two planned ngCC plants . As is shown in the following 

discussion, the Clean energy Investment Plan produces 

significant economic and risk reduction benefits wheth-

er compared against one or both of Dominion’s planned 

new fossil units .

ScEnario 1: ThE BEnEfiTS and riSkS of a 

cLEan EnErGY invESTMEnT PLan coMParEd 

To BoTh nGccS in doMinion’S PrEfErrEd 

rESourcE PLan 

By replacing both of Dominion’s two planned fossil–fired 

ngCC plants and moving the Company in a new and 

cleaner direction, the Clean energy Investment Plan 

would produce a significant number of economic ben-

efits for Dominion’s ratepayers . 

Cost: we have compared the total costs (fixed and 

operating) of the Clean energy Investment Plan to 

the total costs (fixed and operating) of Dominion’s 

two planned fossil units — Brunswick and the 2019 

ngCC plant . our analyses show that the Clean energy 

Investment Plan would produce an equivalent amount 

of power as the Brunswick and 2019 ngCC plants with 

a lower total cost through 2027 . these results are shown 

in tables 6 and 7, below, for scenarios with lower and 

higher natural gas and PJm energy market prices and 

over a wide range of possible Co
2
 prices . 
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tainty surrounding load growth, environmental regula-

tions, fuel costs, construction costs, unit retirement 

and renewable energy requirements,”88 by 2027, the 

Clean energy Investment Plan would have a much more 

diverse energy mix than Dominion’s Preferred resource 

Plan, as can be seen in table 8, below:

tAblE 8: Dominion fuel mix in 2027 — Dominion Preferred Plan with 
Both Planned nGcc Units vs. clean energy investment Plan.89

dOmINION’S 
PREfERREd  
RESOURCE PlAN 

ClEAN ENERGy 
INvEStmENt PlAN 
REPlACING 2 
NGCC UNItS + PJm 
PURCHASES 

nuclear 34% 34%

coal 18% 18%

natural Gas 27% 14%

nUG Purchases 0% 0%

PJm Purchases 14% 12%

fuel oil 0% 0%

renewables 3% 10%

DSm 3% 12%

tOtAl 100% 100%

thus, under scenario 1 of the Clean energy Investment 

Plan, the Company would depend on natural gas for only 

14 percent of its energy generation as compared to 27 

percent, or almost double, under the Company’s Preferred 

resource Plan . Conversely, the Company would increase 

Dsm resources from 3 percent under the Preferred 

resource Plan to 12 percent under the Clean energy 

Investment Plan and would increase renewable resources 

from 3 percent under the Preferred resource Plan to 10 

percent under the Clean energy Investment Plan . 

Hedge against fuel Price Uncertainty and volatility: 

Because scenario 1 of the Clean energy Investment 

Plan would replace 120 million mwh of natural gas–fired 

generation through 2027 with energy efficiency and 

solar and wind resources, none of which have any fuel 

costs, it would act as an effective hedge for Dominion’s 

ratepayers against future gas and coal price increases . 

the benefit of the Clean energy Investment Plan as a 

hedge against natural gas and coal price uncertainty 

and volatility would be even greater after 2027 when 

the Clean energy Investment Plan would provide even 

more mwh from energy efficiency and new solar and 

wind resources .

Hedge against future CO
2
 Costs: By replacing 120 

million of the 161 million mwh of gas–fired generation 

projected for the Brunswick and 2019 ngCC units with 

energy efficiency and renewable resources that do not 

emit any Co
2
, the Clean energy Investment Plan would 

reduce the Company’s total Co
2
 emissions between 

2014 and 2027 by approximately 31 million tons and by 

approximately 152 million tons between 2014 and 2037 . 

this would save ratepayers between $150 million and 

$210 million, in Present value 2013 dollars by 2027 . By 

• PJm market Prices — Current futures energy prices for 

the PJm western hub through 2019 were adjusted 

to reflect the historic differentials between that hub 

and the Dom Zone . After 2019, the PJm energy prices 

were escalated at the same 4 .1 percent long–term 

annual rate as natural gas prices . PJm energy market 

prices also were adjusted to reflect the application 

of a Co
2
 price beginning either in 2020 (under the 

synapse forecasts) or 2023 (under the ICf forecast) .

• PJm Capacity Prices — the actual results of the PJm 

capacity auctions through the 2015/16 and 2016/17 

Delivery years were used and then were escalated at 

a 3–4 percent annual rate beginning in 2017 .

fuel mix diversity: Between 2014 and 2027, the Clean 

energy Investment Plan would replace the 161 million 

mwh of generation that Dominion estimates (rather 

than projects) will be projected by the Brunswick 

Project and 2019 ngCC plants with 120 million mwh of 

clean energy from energy efficiency and renewable re-

sources . the remaining 41 million mwh of projected gen-

eration from the Brunswick and 2019 ngCC units would 

be replaced by purchases from PJm . As shown in figure 

29, below, after 2025, the Clean energy Investment Plan 

would provide enough energy to enable Dominion to 

displace the planned generation from the Brunswick and 

2019 ngCC units, while at the same time reducing either 

its purchases from PJm or the generation at its existing 

coal– or gas–fired units .

fIGURE 29: annual energy from the clean energy investment Plan 
versus Dominion’s two Planned nGcc Units.87
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By 2037, the Clean energy Investment Plan would have 

produced 344 million mwh of non–emitting energy, 

enough to displace both of Dominion’s planned ngCC 

plants and approximately 35 million of additional gen-

eration at the Company’s existing fossil–fired units and/

or purchases from other fossil–fired units in PJm .

while Dominion’s Preferred resource Plan is their “fuel 

Diversity” plan, which was designed to address “uncer-
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Dominion and other utilities have argued against in-

corporating increased energy efficiency and renewable 

resources by noting that these resources are “intermit-

tent” and therefore not “dispatchable .” this argument 

is misleading because (1) not every increment of gen-

erating capacity on the grid has to be dispatchable 

and (2) both the Dominion system, and the larger PJm 

transmission grid to which it is connected, already have 

tens of thousands of mw of dispatchable capacity . the 

distributed solar and the land–based and offshore wind 

resources included in the Clean energy Investment Plan 

can both (1) provide reliable energy and (2) contribute 

to providing needed capacity for the PJm grid, a fact 

that is recognized and accepted by PJm .

Cleaner Air and Reductions in Climate Change 

Pollution: the addition of new natural gas–fired com-

bined cycle capacity, and the Company’s retirement 

and conversion of some existing coal–fired capacity 

would lower Dominion’s emissions of critical pollutants 

like so
2
, no

x
 and mercury . however, replacement of 

the planned Brunswick and 2019 ngCC plants with the 

non–emitting energy efficiency and renewable resources 

in the Clean energy Investment Plan would reduce 

Dominion’s emissions even more, and over time would 

allow the Company to significantly reduce its purchase 

of coal–fired energy generated at dirty power plants 

elsewhere in PJm . 

Enhanced Resource Plan flexibility: Building a large 

power plant to meet customer demand is an all–or–

nothing proposition . once the plant is built (or even 

before completion) the Company’s ratepayers are com-

mitted to pay for its construction cost, and eventually its 

operating costs . this is true whether or not the load the 

plant purports to serve materializes, and regardless of 

the price of fuel or any environmental control or compli-

ance costs that may come into effect in the future . the 

Clean energy Investment Plan would add new capacity 

in much smaller increments, thereby providing much 

greater flexibility to change the resource plan in light of 

changed circumstances .

Dominion’s experience with the deregulated Brayton 

Point coal plant in massachusetts offers a cautionary 

tale regarding the potential for significantly changed 

circumstances .91 Dominion agreed in the middle of the 

last decade to install cooling towers and to upgrade the 

scrubber system at Brayton Point to address environ-

mental concerns . this project was completed in 2012 

at a total cost of approximately $1 billion . however, by 

that time the demand for the power from the plant had 

almost disappeared and energy and capacity market 

prices had been greatly reduced . As a result, Dominion 

resources is currently in the process of selling the plant 

2037, it would save ratepayers between $1 .0 and $4 .4 

billion, in present value 2013 dollars . 

lower PJm Capacity and Energy market Prices: In 

Dominion’s recent filing for approval of a certificate 

of public convenience and necessity to construct and 

operate the Brunswick Project, the Company noted 

that the energy from the new power plant will have a 

positive impact on its own and other customers in the 

region by lowering the market–clearing price of power, 

thus reducing the cost of purchased power over a large 

area and many customers .90 A Clean energy Investment 

Plan can have a similar effect through the develop-

ment of energy efficiency and renewable resources . 

unfortunately, because of the need to ramp–up energy 

efficiency and renewable resources, the Clean energy 

Investment Plan is likely to have less of an impact on 

PJm energy and capacity prices in the near–term than 

the Company’s Preferred resource Plan . But the Clean 

energy Investment Plan can be expected to have a 

much more significant impact on both PJm capacity and 

energy prices after about 2025 when the total mw of 

firm capacity and mwh of energy produced by the Clean 

energy Investment Plan will exceed the mw and mwh 

that Dominion projects for its two planned ngCC units . 

this is shown in figure 29, and figure 30, below:

fIGURE 30: firm capacity from the clean energy investment Plan 
versus Dominion’s two Planned nGcc Units.
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Positive benefits for the Electric grid: energy efficien-

cy and distributed solar and, where possible, distributed 

wind resources can have a number of positive benefits 

for the electric grid: 

• Avoided transmission improvements

• less grid congestion

• Better security with less of a risk of a potentially sig-

nificant attack on the already centralized u .s . electric 

grid

• fewer line losses
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a lower–cost option would be the one with low natural 

gas and PJm energy market prices and the lowest Co
2
 

prices .

fuel mix diversity: Between 2013 and 2027, the 120 

million mwh of clean energy that would be produced 

by the Clean energy Investment Plan would replace all 

of the 69 million mwh that Dominion projects would 

be generated by a new ngCC unit and an additional 

51 million mwh of PJm purchases or generation at the 

Company’s existing fossil–fired power plants . this can 

be seen in figure 31, below:

fIGURE 31: energy from the clean energy investment Plan versus one 
of Dominion’s two Planned nGcc Units.
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Consequently, by 2027, even if either the proposed 

Brunswick or the planned 2019 ngCC unit is built, 

Dominion would have a much more diverse energy mix 

with the Clean energy Investment Plan than it would 

have under its Preferred resource Plan, as can be seen 

in table 11, below:

tAblE 11: Dominion fuel mix in 2027.

dOmINION’S 
PREfERREd  
 RESOURCE PlAN 

ClEAN ENERGy 
INvEStmENt PlAN 
REPlACING  1 NGCC 
UNIt + PJm PURCHASES 

nuclear 34% 34%

coal 18% 18%

natural Gas 27% 20%

nUG Purchases 0% 0%

PJm Purchases 14% 5%

fuel oil 0% 0%

renewables 3% 10%

DSm 3% 12%

tOtAl 100% 100%

Consequently, under scenario 2, Dominion would de-

pend on natural gas for only 20 percent of its genera-

tion with the Clean energy Investment Plan . Importantly, 

the Company would only rely on PJm energy purchases 

for 5 percent of its energy requirements, far below 

the projected 14 percent reliance under Dominion’s 

Preferred resource Plan .

for less than $300 million . An investment that looked 

like a good idea back in 2005 has turned into an eco-

nomic loss for the Company’s shareholders . the Clean 

energy Investment Plan would allow Dominion the flex-

ibility to change direction if future circumstances do not 

turn out as currently expected . Committing several bil-

lion dollars to build two new natural gas–fired combined 

cycle plants would not provide that same flexibility .

ScEnario 2: ThE BEnEfiTS and riSkS of a 

cLEan EnErGY invESTMEnT PLan coMParEd 

To onE of doMinion’S TWo PLannEd nGcc 

uniTS 

the Clean energy Investment Plan would be a good idea 

even if either the Brunswick ngCC unit or Dominion’s 

planned 2019 ngCC plant is built, as it would produce 

significant economic benefits for Dominion’s ratepayers . 

Cost: Across a range of assumed natural gas prices, PJm 

energy market prices and Co
2
 prices, the Clean energy 

Investment Plan would produce much more power 

through 2027 at a total price that would be lower than 

the cost of building and operating either of the two 

ngCC plants that Dominion currently plans to add in 

2016 and 2019, as shown in tables 9 and 10, below:92

tAblE 9: economic comparison with lower natural Gas and PJm 
energy Prices.

tOtAl COSt 
Of tHE ClEAN 
ENERGy 
INvEStmENt PlAN

tOtAl COSt 
Of ONE Of tHE 
twO PlANNEd 
NGCC UNItS IN 
dOmINION'S 
PREfERREd 
RESOURCE PlAN

RElAtIvE 
COSt Of tHE 
ClEAN ENERGy 
INvEStmENt PlAN

millions of Pv 2013 Dollars

icf co
2

$3,488 $3,046 $441

Synapse low 
co

2
 Prices

$3,299 $3,246 $53

Synapse mid 
co

2
 Prices

$3,125 $3,380 –$255

Synapse high 
co

2
 Prices

$2,835 $3,614 –$779

tAblE  10: economic comparison with higher natural Gas and PJm 
energy Prices.

tOtAl COSt 
Of tHE ClEAN 
ENERGy 
INvEStmENt PlAN

tOtAl COSt 
Of ONE Of tHE 
twO PlANNEd 
NGCC UNItS IN 
dOmINION'S 
PREfERREd 
RESOURCE PlAN

RElAtIvE 
COSt Of tHE 
ClEAN ENERGy 
INvEStmENt PlAN

millions of Pv 2013 Dollars

icf co
2

$3,267 $3,345 –$78

Synapse low 
co

2
 Prices

$3,068 $3,544 –$477

Synapse mid 
co

2
 Prices

$2,904 $3,679 –$775

Synapse high 
co

2
 Prices

$2,614 $3,769 –$1,155

thus, the only scenario in which building and operating 

either of Dominion’s planned ngCCs would clearly be 
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Cleaner Air, Reductions in Climate Change Pollutants, 

and Resource Plan flexibility: As discussed with re-

spect to scenario 1, above, the Clean energy Investment 

Plan would provide cleaner air and increased resource 

plan flexibility even if the Brunswick plant is built .

SECtION vII — CONClUSION

the key findings of this report are that:

• Dominion’s current resource mix is heavily depen-

dent on fossil–fired generation, with coal, natural 

gas, and oil–fired power plants providing nearly two–

thirds of the energy from Dominion–owned facilities 

or that the Company purchases from non–utility 

generators or other utilities in the PJm .

• Dominion’s Preferred resource Plan would encom-

pass more of the same, adding more than 5,000 

mw of new or converted natural gas–fired capacity 

by 2027, while not retiring any additional coal–fired 

units beyond those the Company currently plans to 

retire by 2015 . As a result, as late as 2027, with the 

Preferred resource Plan, coal and natural gas–fired 

facilities would continue to provide nearly 60 per-

cent of the energy from Dominion–owned facilities 

or that the Company purchases . 

• Dominion’s Preferred resource Plan is fraught with 

substantial uncertainties and risks for ratepayers and 

the environment, and it fails to account for virginia’s 

substantial untapped potential for energy efficiency 

and renewable energy resources .

• Adoption of a Clean energy Investment Plan, while 

only a first step in moving the Company towards a 

cleaner energy future, will provide by 2027 nearly 

6,800 mw of energy efficiency and renewable 

resources and more than 18 million mwhs clean 

non–emitting energy each year, at a lower cost than 

building one or both of the new natural gas–fired 

combined cycle power plants that Dominion plans to 

add by 2019 .

the Clean energy Investment Plan considered here is a 

moderately aggressive plan, just a first step in address-

ing the future welfare of virginians . It is not an esti-

mate of the maximum technological potential for clean 

energy, but rather was developed within the restric-

tive regulatory structure currently in place in virginia . 

the steps taken in this plan are based on technologies 

already known, commercialized, and expected to be 

economically feasible within the time frame established . 

the Clean energy Investment Plan considers a limited 

set of changes from Dominion’s Preferred resource Plan 

that are economically competitive; i .e ., that would be as 

economic or more so than the Preferred resource Plan 

based on current conditions and conservative projec-

Hedge against fuel Price and PJm Energy market Price 

Uncertainty and volatility: In scenario 2, through 2027 

the Clean energy Investment Plan would replace 69 mil-

lion mwh of natural gas–fired generation and 51 million 

mwh of purchased generation from a mix of coal–fired 

and natural gas–fired facilities with energy efficiency 

and solar and wind resources, none of which have any 

fuel costs . this would provide an effective hedge for 

Dominion’s ratepayers against future natural gas, coal 

price, and PJm energy market price uncertainty and 

volatility . this hedge would become even more effective 

in the years after 2027 as the Clean energy Investment 

Plan will produce even more mwh in those years from 

clean and renewable energy that will be available to 

displace energy from either Dominion’s own coal–fired 

or gas–fired units or purchased from PJm . At the same 

time, the additional capacity produced by the Clean 

energy Investment Plan, shown in figure 32, below, 

would lower the clearing prices in the PJm capacity 

auctions .

fIGURE 32: firm capacity from the clean energy investment Plan 
versus one of Dominion’s two Planned nGcc Units.
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Hedge against future CO
2
 Prices: In scenario 2, 

the Clean energy Investment Plan would reduce the 

Company’s total Co
2
 emissions between 2014 and 2027 

by approximately 68 million tons and its Co
2
 emis-

sions between 2014 and 2037 by approximately 218 

million tons . these figures reflect reductions in the Co
2
 

emissions attributable to the energy that Dominion 

purchases through the PJm energy market as well as 

to the Company’s internal generation . this would save 

ratepayers between $223 million and $1 .6 billion, in 

Present value 2013 dollars by 2027 . By 2037, it would 

save ratepayers between $1 .3 and $5 .9 billion, in present 

value 2013 dollars . 

Electric Grid benefits: the energy efficiency and 

distributed generation in the Clean energy Investment 

Plan have the very same benefits in this scenario as in 

scenario 1 .
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tions of future trends . Changes in conditions such as 

much higher costs associated with greenhouse gas 

emissions might justify a much more aggressive move 

toward clean energy resources . 

the report’s overall conclusion is that virginia has 

substantial untapped potential for energy efficiency and 

renewable energy resources, particularly solar and off-

shore wind . even a moderately aggressive Clean energy 

Investment Plan would produce significant benefits for 

Dominion’s ratepayers . A Clean energy Investment Plan 

would:

• Be less expensive for ratepayers in most scenarios 

than building and operating one or both of the new 

fossil–fired power plants that Dominion plans to add 

by 2019 .

• Provide real fuel diversity that would provide an 

effective hedge against uncertainty and volatility in 

fossil fuel prices and the costs of purchasing power 

from plants owned by other companies .

• reduce Dominion’s dependence on power produced 

at fossil–fired power plants in neighboring states .

• significantly reduce the Company’s carbon diox-

ide emissions, which are a major cause of climate 

change and will be a financial risk when carbon is 

eventually regulated . 

• result in cleaner air in virginia and neighboring 

states .

• Provide positive benefits for the electric grid includ-

ing avoided need for transmission improvements, 

less grid congestion, better security and fewer line 

losses .

• Provide more flexibility, allowing Dominion to more 

easily revise its resource plans in light of changing 

circumstances .

Changing Dominion’s direction will not be easy and 

will not be accomplished by a single act or decision, in 

a single year or even in a single decade . however, the 

change must start now as the Company’s preferred 

route is not sustainable over the long–term and will lead 

to significant economic risk for its customers .
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Context

The United States is the world’s second-largest con-

sumer of coal—burning an estimated 856 million tons 

annually. It also is home to one of the most destructive 

of all mining practices—mountaintop-removal mining. 

Mountaintop removal has decimated entire communi-

ties and ecosystems in Appalachia, where the practice is 

concentrated. The corruption, intimidation, and envi-

ronmental degradation that result from mountaintop-

removal mining hardly seem possible in a country like 

the United States, but for residents of Appalachia, it is 

their daily reality.

A LAnd of nAturAL BeAuty

Although the exact borders of Appalachia are loosely 

defined, the mountainous region is usually considered 

to run from Pennsylvania to northern Alabama, encom-

passing parts of Ohio, Kentucky, Tennessee, Virginia, 

South Carolina, Georgia, and Mississippi as well as the 

entire state of West Virginia. Although its geographic 

boundaries may be loosely defined, one consistent thing 

about Appalachia is its natural beauty and ecological 

diversity. 

Another constant—and far more disconcerting feature 

of Appalachia—is the poverty of many of its communi-

ties. Coal mining has long been a primary industry in 

the region, but even during coal’s peak years, much of 

Appalachia still suffered high unemployment and pov-

erty. By the middle of the 20th century, machines began 

replacing the coal industry’s workforce, and today it 

employs only a small fraction of what it once did. Still, 

despite its abundant natural resources, the region contin-

ues to struggle: Out of 420 counties in the Appalachian 

Regional Commission’s boundaries, 186 are considered 

economically distressed or at risk.

Now, the Appalachian environment is as threatened as 

its people. Just a few decades ago, the mountains of 

Appalachia remained largely as they had been for mil-

lions of years: pristine, untouched wildernesses that fed 

healthy waterways and served as the primary source 

of water for hundreds of thousands of residents down-

stream. That all began to change when the coal industry 

began using new methods of coal extraction. 

HeALtH And environmentAL impACts: 
mountAintop removAL

The 1960s saw the beginning of mountaintop-removal 

mining, a process that uses explosives to remove the 

tops of mountains and expose coal seams underneath. 

After mountains are leveled and the coal is mined, the 

leftover dirt and rock—full of toxins from the mining 

process—is either put back atop the mountain in a gross 

approximation of its original topography or dumped 

into local valleys–—a process known as “valley fill.” 

Already, more than 1.4 million acres of mountaintops 

and forests—an amount of land roughly equal to the 

state of Delaware—have been, or are slated for, destruc-

tion by mountaintop removal. To date, over 1,200 miles 

of streams have been buried or polluted by mountain-

top removal.

Heavy metals like cadmium, selenium, and arsenic, all 

byproducts of the mining process, leach into the local 

water supply—the same water that Appalachia’s citizens 

rely on. This process exposes people to dangerous levels 

of toxic waste. Mountaintop removal also pollutes local 

air with hazardous particles and affects communities for 

miles around. The risk is real: Several studies have found 

that cancer rates are twice as high for people who live 

near mountaintop removal sites as for those who don’t. 

As the use of mountaintop removal and other mecha-

nized methods of coal extraction ha increased, the 

percentage of Appalachian residents employed by the 

coal industry has declined. According to a University of 

Kentucky study, mining accounts for only 2 percent of 

employment in Appalachia. Coal mining has ceased to 

be a way of life for most residents of Appalachia, and 

yet those same residents are exposed every single day 

to the 

AppALACHiA, 
united stAtes

wESt vIRGINIA, 

UNItEd StAtES
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