


13a. Describe other reasonable alternative routes and modes considered. 

No other route 1llternatives were examined beClluse given there is existing right-of-wllY, use of the existing right-of-way minimizes impacts to both the human and 
natural environmental. Use of existing right-of-way is consistent Wit~l FERC Guideline #1 (as well as Virginia Code 56-46. t and 56-529) which all promote use of 

existing right-of-way. 

h. Why were these alternatives not selected? 

NI A See above. 

c. Give explanation as to why it is necessary to cross Federal Lands. 

This is the rebuild of an existing transmission line across Federal Lands; a new crossing will not be needed. 

14. List authorizations and' pending applications filed for similar projects which may provide infonnation to the authorizing agency. (SpecifY nllmber, dale, code. or name) 

Environmental Assessments were prepared for the crossing of the Appalachian Trail and the Manassas National Battlefield Park for the construction of the 
Meadowbrook to Loudoun 500kV line. The Meadowbrook to Loudoun project is similar to this Mt. Storm to Doubs project, however it does not include the addition 
and another 500kV circuit; it is a rebuild of an existing 500kV line. 

15. Provide statement of need for project, including the economic feasibility and items such as: (a) cost of proposal (construction, operation, and maintenance); (b) 
estimated cost of next best alternative; and (c) expected public benefits. 

See Attachment H for need explanation. Cost of this project in both West Virginia and Virginia in 2010 dollars is estimated at 287.4 million 

16. Describe probable effects on the population in the area, including the social and ec.onomic aspects, and the rural lifestyles. 

This project will likely not have effects on population in the area since there is already an existing transmission line there. 

;';' 

17. Describe likely environmental effccts that the proposed project will have on: (a) air quality; (b) visual impact; (c) surface and ground water quality and quantity; (d) the 

control or structural change on any stream or other body of water; (e) existing noise levels; and (f) the surface of the land, including vegetation, permafrost, soil, and soil 
stability. 

* These will be analyzed through the NEPA process 

18. Describe the probable effects that the proposed project will have on (a) populations offi sh, plantlife, wildlife, and marine life, including threatened and endangered 
species; and (b) marine mammals, including hunting, capturing, 'collecting, or killing these animals. 

* These will be analyzed through the NEPA process 

19. State whether any hazardous material, as defined in this paragraph, will be used, produced, transported or stored on or within the right-of-way or any of the right-of-way 

facilities, or used in the construction, operation, maintenance ortennination of the right-of-way or any of its facilities. "Hazardous material" means any substance, 
pollutant or contaminant that is listed as hazardous under the Comprehensive Environmental Response, Compensation, and Liability Act of 1980, as amended, 42 U.S.c. 
9601 et seq., and its regulations. The definition of hazardous substances under CERCLA includes any "hazardous waste" as defined in the Resource Conservation and 
Recovery Act of 1976 (RCRA), as amended, 42 U.S .c. 6901 et seq., and its regulations. The term hazardous matcrials also includes any nuclear or byproduct material as 
defined by the Atomic Energy Act of 1954, as amended, 42 U.S.c. 2011 et seq. The tcrm does not include petrolcum, including crude oil or any fraction thereof that is 

not otherwise specifically listed or designated as a hazardous substance under CERCIA Section 101(14), 42 U.S.c. 9601(14), nor does the term include natural gas. 
No hazardous materials. 

20. Name all the Departmcnt(s)/Agency(ies) where this application is being filed. 

This application is only being filed with the NPS. Associated permits related to this project have been or will be filed with the USACE, the West Virginia Department 
of Environmental Protection, the Virginia Department of Conservation and Recreation, Virginia Department of Transportation, West Virginia Department of 
Transportation, West Virginia Division of Land and Water, Virginia Muine Resources Commission. 

I HEREBY CERTIFY, That I am of legal age and authorized to do business in the State and that I have personally examined the information contained in the application and 

believe that the infommtion submitted is correct to the best of my knowledge. 

Signahlre of Applicant c Date 
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In order to maintain the structural integrity and reliability of its transmission 
system, Virginia Electric and Power Company ("Dominion Virginia Power" or 
the "Company") proposes to rebuild its portion of the existing 500 kV Mt. Storm -
Doubs Line #551 ("Mt. Storm - Doubs Line" or "Line #551") in Frederick, Clarke 
and Loudoun Counties. I Line #551 currently runs 99.26 miles from the 
Company's Mt. Storm Power Station in Grant County, West Virginia to The 
Potomac Edison Company's ("Potomac Edison's") Doubs Substation in 
Maryland. The Doubs Substation is connected to the Company's Pleasant View 
Substation in Virginia by the 500 kV Doubs - Pleasant View Line #543 owned in 
Virginia by Dominion Virginia Power and in Maryland by Potomac Edison. 
Dominion Virginia Power's portion of Line #551 is 96.4 miles long, of which 
65.7 miles are in West Virginia and 30.7 miles are in Virginia. Potoma.c. Edis.Qn __ 
owns the remaining 2.86 miles of the line, which are in Maryland. Attachment 
~ sows t1ie Company's existing .. transmission system with the proposed 
rebuild pioject. ~:. 

The Company proposes to remove Line #551 's existing 500 kV weathering steel 
(COR-TEN®) lattice towers, originally constructed by 1966, and replace them 
with a new 500 kV galvanized steel lattice tower line located entirely within 
existing right-of-way and to replace the 'existing conductors with 3-1351 ACSR 

_ conductors, for the entire length of the Company's portion of Line #551 by June 
2015. In addition, at Mt. Storm Substation, the Company will upgrade four 500 
kV breakers and associated equipment from 3000 amp to 5000 amp. 

Rebuilding the Mt. Storm - Doubs Line with modem facilities and in accordance 
with good utility engineering practices and National Electric Safety Code (NESC) 
guidelines will increase the capacity of the line by approximately 66%, from 
2,598 MVA to 4,325 MVA. The estimated cost to rebuild Dominion Virginia 
Power's portion of the Mt. Storm - Doubs Line is $299.4 million ($287.4 million 
for transmission work and $12 million for substation work). 

The Mt. Storm - Doubs Line is a critical component of the electric transmission 
grid that serves Virginia, Maryland, West Virginia, the District of Columbia, and 
beyond. It is heavily loaded, a fact that played a major role in determining the 
need for construction of the 500 kV Trans-Allegheny Interstate Line ("TrAIL 
Line") being built by Dominion Virginia Power and the Trans-Allegheny 
Interstate Line Company. Line #551, which was constructed in the early 1960s 
and completed in 1966, is part of the first 500 kV loop built in North America. It 

I The Company was granted certificate of public convenience and necessity Nos, ET-9Ie, ET-129 and ET-130 to 
construct and operate the 500 kV Mt. Storm - Doubs Line by the Commission's June 2~ Order Granting 
Certificates of Public Convenience and Necessity in Case No, 11655. The Company does not indicate by filing an 
application in this proceeding that it believes Commission approval is required to rebuild and operate the Mt. Storm 
- Doubs Line at the previously approved 500 kV voltage, Rather, the Company seeks to resolve any potential claim 
that the new replacement transmission structures will be materially different from the existing towers such that the 
Company's existing certificates of public convenience and necessity covering Line #551 require amendment to 
reflect the change in structures. 
2 Registered trademark of United States Steel Corporation, 
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was built with first generation 500 kV technology, and, after more than 44 years 
of continued operation, the line and associated facilities are approaching the end 
of their expected service lives and require replacement with new facilities to 
maintain reliable service. All of the Mt. Storm - Doubs Line weathering steel 
(COR-TEN®) tower structures (numbering 458 steel towers) have experienced 
inherent corrosion and deterioration requiring extensive repairs, including 
replacement of tower members. This deterioration has become so extensive that 
the existing steel tower structures must be replaced as soon as possible. 
Additionally, the tower grillage foundations also are experiencing the same 
corrosion phenomena and require replacement. Industry studies on conductor 
splices show that splices begin to fail at 40 years. The Mt. Storm - Doubs Line 
has over 200 such conductor splices that are at the end of their useful lives. The 
porcelain insulators are also at the end of their useful lives and are in need of 
replacement. Examples of these issues are provided in Attachment LA.I. 

Dominion Virginia Power has been aggressively addressing these issues over the 
last 15+ years. The existing lattice towers were made of a high strength low alloy 
material introduced in the 1960s called weathering steel (COR-TEN®). This 
product was advertised as a superior product designed for longevity, requiring less 
maintenance (no painting) over its projected 60-year life. Weathering steel is 
designed to create an iron oxide patina that is supposed to protect the steel such 
that no other surface coating is required, thus reducing maintenance costs. Patinas 
have a dark brown uniform appearance that blends into the natural background, a 
further justification for using this supposed, at that time, maintenance-free 
product. 

Over the years, weathering steel has proven to be anything but maintenance-free. 
It has been found to have inherent corrosion problems that continuously 
deteriorate the steel members in lattice type towers. In the mid 1970s, Dominion 
Virginia Power maintenance crews began to notice "pack-out" at joint locations 
and began to monitor these conditions. The term pack-out addresses deformation 
of tower joints caused by the in-place corrosion of the steel. This pack-out is 
known to cause member cracking and fastener failure due to the deformation 
resulting from the phenomenon. During the 1980s, Dominion Virginia Power 
representatives discovered severe pack-out growth and pronounced rust in the 
splice areas, which indicated continued corrosion and the potential for severe loss 
of the steel section. In 1984, Dominion Virginia Power made initial 
measurements for member thickness in both joint and reference steel locations in 
various COR-TEN® towers across its system. Reference steel refers to the 
portion of the member that spans from one bolted end to the next, whereas joint 
steel is the location of the member in and around the bolts. In 1998, Dominion 
Virginia Power revisited these same locations to obtain additional measurements 
in an attempt to determine if the steel was continuing to corrode and at what rate. 
These measurements showed that corrosion was continuing and loss of steel 
thickness was occurring. 
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Even prior to the 1998 measurements, Dominion Virginia Power maintenance 
crews were actively making repairs to the COR-TEN® towers of Line #551. 
Fatigue failure of arm hanger members had been detected and repaired for several 
years prior to 1998. In addition, ground line corrosion was an inherent problem 
that had been addressed. The F-Series tower that comprises this line includes 
both self-supporting and guyed towers. The self-supporting tower has four legs, 
each resting on its own concrete foundation. This tower has a stub angle 
attachment to the concrete foundations. This stub angle is imbedded into the 
concrete as it is poured and protrudes above the concrete for attachment of the 
tower leg. Due to the location of this piece at the bottom of the tower, groundline 
moisture fed from rain or condensation settling at the base, combined with 
vegetation that prevents drying, contributes to more rapid deterioration, requiring 
monitoring and remedial action to prevent tower collapse. Repairs ranged from 
rust removal and coating to replacement of the stub angle with base shoes, where 
the angles have deteriorated below minimum thickness. 

There are 458 lattice COR-TEN® towel}l on Line #551. Of these, 202 are self
supporting and 256 are guyed. The guyed tower has two legs in a V configuration 
with the base of the V terminating on a steel grillage foundation. Four guy wires 
are attached near the top of the tower to provide longitudinal and lateral support. 
The V attaches to the grillage via a "flower pot," or cast iron base, in which the V 
rests. The tower leg members terminate inside the flower pot, where conditions 
are favorable for corrosion. These legs and flower pots are prone to severe 
corrosion due to groundline moisture and debris that can collect inside the pot. 
Cleaning and treatment of these flower pots, which are also prone to cracking, and 
legs have been an on-going effort for many years. 

A 2001 failure of a guy grip (the piece of hardware that attaches the guy wire to 
the anchor) resulted in a tower collapse of one of these guyed V towers on a 
similar Dominion Virginia Power 500 kV line constructed in the same timeframe. 
A temporary H-frame structure was installed to get the line back in service, and 
then a new guyed structure was later installed under a scheduled outage. The guy 
grip manufacturer indicated that the grips had reached their end of life and 
recommended replacement on all guyed towers on that line, as well as on other 
lines that used these guyed towers. By mid-2003, the replacement of grips on all 
guyed V towers in the Company's 500 kV loop, including for Line #551, was 
completed. 

In 1999, Dominion Virginia Power engineers evaluated the structural integrity of 
the Line #551 towers using PLSCADD, an industry standard program for 
designing and analyzing transmission lines and structures. A statistical analysis 
of the data from the 1984 and 1998 measurements was used to generate a loss of 
thickness at the reference steel and joint locations. The analysis predicted which 
members would fail as a result of the deterioration. The towers were analyzed on 
a site specific basis, so the number of member failures varied depending on the 
span length. As a result of this analysis, specific tower members were identified 
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for replacement or reinforcement, and a specification package was prepared for 
use by construction crews. In addition to replacing these predetermined members, 
a climbing inspection revealed many more members that needed replacement due 
to fatigue cracking or excessive corrosion. 

In addition to steel repair, the concrete foundations for the self-supporting towers 
have also required repair. While the construction crews were performing the steel 
repair, they also evaluated the foundation condition based on a set of five 
conditions defined by engineering. The repairs ranged from minor crack filling 
and concrete coating to major rebuilding of the deteriorated foundations. 

In 2005, Dominion Virginia Power's Planning Department identified a need to 
increase the ampacity of Line #551 to 3000 amps (2598 MVA) from the 2622 
amps (2270 MVA) rating. In order to achieve this new rating, the operating 
temperature of the conductor had to be increased to 81 0 C, resulting in more 
conductor sag. Thirty six spans were identified with insufficient ground clearance 
to the new sag. In order to achieve the required clearance, a grading plan was 
developed to lower the ground profile for 35 spans where the clearance violations 
occurred. The violations typically occurred under one phase at a knoll or hump in 
the right-of-way. Grading was not possible for one span, so an H-Frame structure 
was installed in mid-span. 

Line #551 is in need of a complete rebuild now. Previously, the critical 
importance of the Mt. Storm - Doubs Line to the PJM transmission system, and 
the heavy electrical load it carries, made it impractical to remove the line from 
service long enough to rebuild without severely placing the grid at risk. However, 
with the new 500 kV TrAIL Line being energized by June 2011, enough load 
relief will be available to allow the Company to take the Mt. Storm - Doubs Line 
out of service temporarily during periods in the spring and fall over the next 
several years to completely rebuild the line by June 2015. 

Taking this opportunity to rebuild the Mt. Storm - Doubs Line after the TrAIL 
Line is placed in service is critical. As the electrical load continues to grow in the 
region, the opportunity to take the Mt. Storm - Doubs Line out of service long 
enough to rebuild it in a timely manner will diminish, eventually putting 
Dominion Virginia Power back in a similar situation prior to the TrAIL Line 
being placed in service. In addition, the line will continue to deteriorate, thereby 
increasing the risk of potentially severe impacts on the reliability of the grid 
should this line need to be taken out of service for an extended period of time 
during peak summer conditions. 

Dominion Virginia Power hired Quanta Technology ("Quanta"), a leading expert 
in transmission and distribution solutions, to independently investigate the 
condition of the Mt. Storm - Doubs Line and the need to rebuild it. Quanta's 
condition assessment of the line confirms the critical need to replace the Mt. 
Storm - Doubs Line by 2015. 
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Dominion Virginia Power's transmission system is responsible for providing 
transmission service to the Company's retail customers and also to the customers 
of Old Dominion Electric Cooperative, Virginia Eastern Municipal Association, 
Central Virginia Electric Cooperative in Virginia as well as the customers in 
North Carolina of North Carolina Electric Membership Cooperative and North 
Carolina Eastern Municipal Power Agency. To accomplish this reliably, the 
Dominion Virginia Power's transmission system, and in particular the northern 
Virginia service area, is extremely reliant on a robust and reliable regional 
transmission system. 

Dominion Virginia Power is part of the PJM Interconnection, L.L.C. ("PJM"), the 
regional transmission organization (RTO) providing service to a large portion of 
the eastern United States. PJM is currently responsible for ensuring the reliability 
and coordinating the movement of electricity through all or parts of Delaware, 
Illinois, Indiana, Kentucky, Maryland, Michigan, New Jersey, North Carolina, 
Ohio, Pennsylvania, Tennessee, Virginia, West Virginia and the District of 
Columbia. This service area has a population of about 51 million and in 2006 set a 
new summer peak demand of 145,951 MW, of which Dominion Virginia Power's 
load portion was approximately 19,375 MW serving 2.3 million customers. 
Dominion Virginia Power's all time peak was set in 2007 with a demand of 
19,688 MW. Dominion Virginia Power's load zone is the third largest area in 
PJM behind only American Electric and Power Company and Commonwealth 
Edison. However, based on the 2010 PJM load forecast, the Dominion zone is the 
fastest growing zone in all of PJM with an average of 2.5% as compared to the 
PJM average of 1.7%. On December 28, 2010, PJM issued a draft 2011 load 
forecast. Although unofficial, this most recent forecast continues to show the 
Dominion zone as the fastest growing zone in all of PJM with an average of 2.1 % 
as compared to the PJM average of 1.3%. 

As a transmission owner in PJM's planning region, the Company fully 
participates in PJM's transmission planning process under PJM's Regional 
Transmission Expansion Plan Protocol and is obligated under the PJM Operating 
Agreement to construct, operate and own transmission facilities as designated by 
PJM in its annual Regional Transmission Expansion Plan ("RTEP"). Each year, 
P JM, transmission owners and other stakeholders conduct a thorough study of the 
electric transmission grid and, based upon the findings, consider proposals to 
address the system needs identified by the study. At the conclusion of this 
process, PJM approves its annual RTEP. This process is conducted by PJM's 
Office of Interconnection, with the advice and recommendations of PJM's 
Transmission Expansion Advisory Committee ("TEAC"), and culminates with the 
PJM board reviewing all proposals and determining which one(s) best address 
regional needs. 

PJM's 2010 study included consideration of the Line #551 rebuild project for 
inclusion in the RTEP as part of PJM's aging infrastructure program. On 
December I, 2010, the PJM Board approved the inclusion of the Mt. Storm -
Doubs Line rebuild project in its 2010 RTEP as a baseline reliability project to 
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address aging infrastructure needs. The Office of Interconnection's presentation 
to the TEAC confirmed that there will be a window of opportunity to permit the 
outages of the Mt. Storm - Doubs Line needed to conduct the rebuild project 
when the TrAIL Line is placed in service in the Spring of 20 II. It also found that 
"best efforts" need to be used to complete the rebuild project by 2015 and that "it 
is imperative that the parties [Dominion Virginia Power and Potomac Edison] 
start as soon as possible." A copy of the relevant portion of the TEAC 
presentation is provided as Attachment 1.A.2. For a complete version of the 
TEAC presentation see: 

http://www.pjm.coml-/media/committees-
groups/committees/teac/20 I 0 I 028/20 I 0 I 028-reliability-analysis-update.ashx 

With the new TrAIL Line providing an alternate route for the transfer of bulk 
power into the large eastern load centers around Washington, D.C., and the lighter 
loads during off-peak periods, the Company believes that Line #551 can be 
removed from service in the faU and spring without major reliability issues. If 
conditions aUow, the Company believes the line may also be removed from 
service for some portion of the winter months, but weather and grid conditions 
may require re-networking of the line with adequate notice. PlM must authorize 
the outages, so in July and August of 20 10 the Company submitted its requests to 
PlM to obtain the necessary outages for Line #551 between January 2012 and 
May 2015. While it is impossible to know with certainty if and for what time 
periods the outages will be available and authorized by P JM prior to their actual 
commencement, based on preliminary studies conducted by PJM and the 
Company, and the Company's experience with executing similar construction 
projects within variable outage windows, the Company is optimistic sufficient 
outage windows will be available to support a June 2015 target date for the 
rebuild project. 

Because the timing and duration of the outages are not totaUy within the 
Company's control, it must be prepared, on relatively short notice, to perform as 
much of this construction and conductor work as possible during the outages 
permitted. To accomplish this goal, the Company will use the same extensive 
pre-planning, focused timeline management and tested construction techniques 
that were successful with the Meadow Brook - Loudoun project, Dominion 
Virginia Power's portion of the TrAIL Line. The Company will not be able to 
take advantage of the first requested outage window in early 2012 for construction 
in Virginia; however, if the Company has Commission authorization of the 
rebuild project by November I, 2011, there will be sufficient time to implement 
the process for initiating the nine month lead time required to maximize use of the 
outage window requested to begin in September 2012. 

The Mt. Storm-Doubs rebuild project will address the aging infrastructure 
concerns of the Company and PJM, and the additional capacity increase of 66% 
to 4325 MVA realized as a result of the rebuild will provide reliability benefits in 
northern Virginia and across the expanded region over the long term. 
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Actual Summer Peak Loads 

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

Northern Virginia 5244 5399 5323 5143 6067 6368 6480 6398 6093 6508 

% Growth 11.9% 3.0% -1.4% -3.4% 18.9% 4.9% 1.8% -1.3% -4.8% 6.8% 

System Peak 16136 16988 16439 16253 18897 19375 19688 19051 18137 19140 

% Growth 7.88% 5.28% -3.23% -1.1% 16.3% 2.5% 1.6% -3.2% -4.8% 5.3% 

Projected Summer Peak Loads Based on 2010 PJM Load Forecast 

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

Northern Virginia 7128 7505 7808 8042 8230 8375 8562 8744 8939 9135 

% Growth 5.3% 4.0% 3.0% 2.3% 1.8% 2.2% 2.1% 2.2% 2.2% 

System Peak 20488 21365 21958 22476 22982 23353 23843 24316 24830 25387 
...... 

% Growth 4.3 2.8 2.4 2.3 1.6 2.1 2.0 2.1 2.2 




















































































































































































