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APPLICATION OF VIRGINIA ELECTRIC AND POWER COMPANY
FOR APPROVAL AND CERTIFICATION OF
ELECTRIC TRANSMISSION FACILITIES:
ELMONT-LADYSMITH LINE #574
500 kV TRANSMISSION LINE REBUILD AND RELATED PROJECTS

Pursuant to § 56-46.1 of the Code of Virginia (“Va. Code”) and the Utility Facilities Act,
Va. Code 8 56-265.1 et seq., Virginia Electric and Power Company (“Dominion Energy Virginia”
or the “Company”), by counsel, files with the State Corporation Commission of Virginia (the
“Commission”) this application for approval and certification of electric facilities (the
“Application”). In support of its Application, Dominion Energy Virginia respectfully shows as
follows:

1. Dominion Energy Virginia is a public service corporation organized under the laws
of the Commonwealth of Virginia furnishing electric service to the public within its Virginia
service territory. The Company also furnishes electric service to the public in portions of North
Carolina. Dominion Energy Virginia’s electric system—consisting of facilities for the generation,
transmission, and distribution of electric energy—is interconnected with the electric systems of
neighboring utilities and is a part of the interconnected network of electric systems serving the
continental United States. By reason of its operation in two states and its interconnections with

other utilities, the Company is engaged in interstate commerce.



2. In order to perform its legal duty to furnish adequate and reliable electric service,
Dominion Energy Virginia must, from time to time, replace existing transmission facilities or
construct new transmission facilities in its system.

3. In this Application, in order to maintain the structural integrity and reliability of its
transmission system in compliance with mandatory North American Electric Reliability
Corporation (“NERC”) Reliability Standards, Virginia Electric and Power Company (“Dominion
Energy Virginia” or the “Company”) proposes to rebuild existing 500 KV transmission Line #574
and perform related projects in an existing 26.2-mile transmission corridor between the EImont
Switching Station and Ladysmith Switching Station, located in the Counties of Hanover and
Caroline, Virginia, (collectively, the “Rebuild Project” or “Project”) since they are nearing their
end of life.

4. Specifically, the Company proposes to:

(1) Rebuild approximately 26.2 miles of 500 kV Line #574 on single circuit steel structures
between Elmont Switching Station and Ladysmith Switching Station with dulled galvanized
steel structures that can support a 500 kV circuit with an underbuild that permits a future
230KV circuit?;

(i) The removal of one single circuit 500 kV galvanized steel lattice tower supporting existing
Line #568 (Ladysmith — Possum Point) at Ladysmith which will be replaced with two single
circuit 500 kV dulled galvanized steel lattice towers; and

(iii) To complete work at EImont and Ladysmith Switching Stations to support the new line rating.

5. The proposed Rebuild Project will replace aging infrastructure that is at the end of
its service life in order to comply with the Company’s mandatory electric transmission planning

criteria (the “Planning Criteria”), thereby enabling the Company to maintain the overall long-term

reliability of its transmission system.

! The Company will seek Commission approval to build the 230KV circuit through a certificate of public
convenience and necessity application when the need arises.



6. As of February 2021, the Company owns approximately 6,841 miles of overhead
transmission lines, approximately 3,258 miles of which were built prior to 1980. The Company
has developed a proactive plan to rebuild transmission towers that are comprised of COR-TEN®
weathering steel. The 500 kV system accounts for approximately 1,314 miles of the Company’s
total overhead transmission line system.

7. The lines identified above for rebuild run a total length of approximately 26.2 miles
in the EImont-Ladysmith transmission corridor. This line was constructed in 1966 primarily on
COR-TEN steel lattice towers. These COR-TEN towers have been identified for rebuild based on
the Company’s assessment in accordance with the Company’s mandatory Planning Criteria. The
Company hired a third-party company, Quanta, to evaluate the condition of its COR-TEN towers.
Quanta provided the 2013 Quanta Report confirming the need to rebuild certain COR-TEN towers,
including those on the lines identified above.

8. The desired in-service target date for the Line # 574 Rebuild Project is December
31, 2025. The Company estimates that it will take approximately 39 months for detailed
engineering, materials procurement, permitting, and construction after a final order from the
Commission. Accordingly, to support this estimated construction timeline and construction plan,
the Company respectfully requests a final order by September 30, 2022. Should the Commission
issue a final order by September 30, 2022 the Company estimates that construction should begin
by January 3, 2023 and be completed by December 31, 2025. Dates may need to be adjusted based
on permitting delays or design modifications to comply with additional agency requirements
identified during the permitting application process.

9. The estimated conceptual cost of the Rebuild Project is approximately $92.2

million, which includes approximately $80.8 million for transmission-related work and



approximately $11.4 million for substation-related work (2021 dollars). The description of the
proposed Rebuild Project is provided in detail in Sections | and 11 of the Appendix attached to this
Application.

10.  Given the availability of existing right-of-way and the statutory preference given to
the use of existing rights-of-way, and because additional costs and environmental impacts would
be associated with the acquisition and construction of new right-of-way, the Company did not
consider any alternate routes requiring new right-of-way for the Rebuild Project. The impact of
the proposed Rebuild Project on scenic, environmental, and historical features is described in detail
in Section 111 of the Appendix.

11. Based on consultations with the Virginia Department of Environmental Quality
(“DEQ?”), the Company has developed a supplement (“DEQ Supplement”) containing information
designed to facilitate review and analysis of the proposed facilities by the DEQ and other relevant
agencies. The DEQ Supplement is attached to this Application.

12. Based on the Company’s experience, the advice of consultants, and a review of
published studies by experts in the field, the Company believes that there is no causal link to
harmful health or safety effects from electric and magnetic fields generated by the Company’s
existing or proposed facilities. Section IV of the Appendix provides further details on Dominion
Energy Virginia’s consideration of the health aspects of electric and magnetic fields.

13.  Section V of the Appendix provides a proposed route description for public notice
purposes and a list of federal, state, and local agencies and officials that the Company has or will
notify about the Application.

14, In addition to the information provided in the Appendix and the DEQ Supplement,

this Application is supported by the prefiled direct testimony of Company Witnesses Peter



Nedwick, Robert J. Shevenock Il, Santosh Bhattarai, and Greg R. Baka filed with this Application.
WHEREFORE, Dominion Energy Virginia respectfully requests that the Commission:
@ Direct that notice of this Application be given as required by 8 56-46.1 of
the Code of Virginia;
(b) Approve pursuant to 8 56-46.1 of the Code of Virginia the construction of
the Rebuild Project; and,
(©) Grant a certificate of public convenience and necessity for the Rebuild

Project under the Utility Facilities Act, § 56-265.1 et seq. of the Code of Virginia.
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EXECUTIVE SUMMARY

In order to maintain the structural integrity and reliability of its transmission system in
compliance with mandatory North American Reliability Corporation (“NERC”) Reliability
Standards, Virginia Electric and Power Company (“Dominion Energy Virginia” or the
“Company”) proposes in Hanover and Caroline Counties, Virginia, the following:

(i) Rebuild approximately 26.2 miles of 500 kV Line #574 on single circuit steel
structures between Elmont Switching Station and Ladysmith Switching Station with
dulled galvanized steel structures that can support a 500 kV circuit with an underbuild
that permits a future 230kV circuit.?

(it) The removal of one single circuit 500 kV galvanized steel lattice tower supporting
existing Line #568 (Ladysmith — Possum Point) at Ladysmith which will be replaced
with two single circuit 500 kV dulled galvanized steel lattice towers.

(ili)To complete work at EImont and Ladysmith Switching Stations to support the new
line rating.

(collectively, the “Rebuild Project” or “Project”).

The proposed Rebuild Project will replace aging infrastructure that is at the end of its service life
in order to comply with Dominion Energy Virginia’s electric transmission planning criteria (the
“Planning Criteria”), thereby enabling the Company to maintain the overall long-term reliability
of its transmission system. Specifically, the approximately 26.2 mile line identified above has
been identified for rebuild as a 5-2 Tower Design. Line #574 was constructed in 1966 primarily
on COR-TEN steel lattice towers. These COR-TEN towers have been identified for rebuild
based on the Company’s assessment in accordance with the Company’s mandatory Planning
Criteria. The Company hired a third-party company, Quanta, to evaluate the condition of its
COR-TEN towers. Quanta confirmed the need to rebuild certain COR-TEN towers, including
those on Line #574.

The proposed Rebuild Project will replace aging infrastructure at the end of its service life in
order to comply with the Company’s mandatory Planning Criteria, thereby enabling the
Company to maintain the overall long-term reliability of its transmission system.

The tower design with the ability to install a future 230 kV circuit when the need is shown is
being pursued to preserve the option to address future stability issues that may impact the
Ladysmith Power Station and the generating units located at Four Rivers. Any generation units
located within 5 buses of the Elmont or Ladysmith Switching Stations (the “Stability Study
Area”) could reasonably impact the stability of those stations. Recently constructed generation
facilities in the Stability Study Area have twice in the last five years required operating and
infrastructure solutions to address stability issues. Therefore, given its history and the number of
projects currently in the PJIM Generation Queue in the Stability Study Area, the proposed
Rebuild Project, with a 5-2 Tower Design provides flexibility to resolve future stability issues

! The Company will seek Commission approval to build the 230kV circuit through a certificate of public
convenience and necessity application when the need arises.



likely to occur from the addition of new generation in this area and is consistent with prudent
utility planning for the future. Adding a new 230 kV circuit on new towers in this corridor with
new right-of-way is not a preferable or practical solution to address future stability issues.

Because the existing right-of-way and Company-owned property is adequate to construct the
proposed Rebuild Project, no new right-of-way is necessary. Given the availability of existing
right-of-way and the statutory preference given to the use of existing rights-of-way, and because
additional costs and environmental impacts would be associated with the acquisition and
construction of new right-of-way, the Company did not consider any alternate routes requiring
new right-of-way for the Rebuild Project.

The estimated conceptual cost of the proposed Rebuild Project is approximately $92.2 million,
which includes approximately $80.8 million for transmission-related work and approximately
$11.4 million for substation-related work (2021 dollars).

The desired in-service target date for the Rebuild Project is December 31, 2025. The Company
estimates that it will take approximately 39 months for detailed engineering, materials
procurement, permitting, and construction after a final order from the Commission.
Accordingly, to support this estimated construction timeline and construction plan, the Company
respectfully requests a final order by September 30, 2022. Should the Commission issue a final
order by September 30, 2022 the Company estimates that construction should begin in January
2023 and be completed by December 31, 2025. This construction timeline will enable the
Company to meet the targeted in-service date for the Rebuild Project. This schedule is
contingent upon obtaining the necessary permits. Dates may need to be adjusted based on
permitting delays or design modifications to comply with additional agency requirements
identified during the permitting application process.



l. NECESSITY FOR THE PROPOSED PROJECT

A

Response:

State the primary justification for the proposed project (for example, the
most critical contingency violation including the first year and season in
which the violation occurs). In addition, identify each transmission planning
standard(s) (of the Applicant, regional transmission organization (""RTO"™),
or North American Electric Reliability Corporation) projected to be violated
absent construction of the facility.

The proposed Rebuild Project is necessary to rebuild existing 500 kV Line #574,
since it is nearing its end of life. See Attachment I.A.1 for a Rebuild Project
Overview Map.

Dominion Energy Virginia’s transmission system is responsible for providing
transmission service: (i) for redelivery to the Company’s retail customers; (ii) to
Appalachian Power Company, Old Dominion Electric Cooperative, Northern
Virginia Electric Cooperative, Central Virginia Electric Cooperative, and Virginia
Municipal Electric Association for redelivery to their retail customers in Virginia;
and, (iii) to North Carolina Electric Membership Corporation and North Carolina
Eastern Municipal Power Agency for redelivery to their customers in North
Carolina (collectively, the “Dominion Energy Zone” or the “Dom Zone”).

Dominion Energy Virginia is part of PIM Interconnection, LLC (“PJM”), and the
regional transmission organization that provides service to a large portion of the
eastern United States. PJM is currently responsible for ensuring the reliability of,
and coordinating the movement of, electricity through all or parts of Delaware,
lllinois, 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 approximately 65 million and on
August 6, 2006, set a record high of 166,929 megawatts (“MW?”) for summer
peak demand, of which Dominion Energy Virginia’s load portion was
approximately 19,256 MW serving 2.4 million customers. On July 20, 2020, the
Company set a record high of 20,087 MW for summer peak demand. On
February 20, 2015, the Company set a winter peak and all-time record demand of
21,651 MW. Based on the 2021 PJM load forecast, the Dominion Energy Zone is
expected to grow with average growth rates of 0.5% summer and 0.9% winter
over the next 10 years compared to the PJM average of 0.3% and 0.3% over the
same period for the summer and winter, respectively.

Dominion Energy Virginia is also part of the Eastern Interconnection transmission
grid, meaning its transmission system is interconnected, directly or indirectly,
with all of the other transmission systems in the United States and Canada
between the Rocky Mountains and the Atlantic Coast, except for Quebec and
most of Texas. All of the transmission systems in the Eastern Interconnection are
dependent on each other for moving bulk power through the transmission system
and for reliability support. Dominion Energy Virginia’s service to its customers
is extremely reliant on a robust and reliable regional transmission system.



PJM’s Regional Transmission Expansion Plan (“RTEP”) is the culmination of an
annual transmission planning process, approved by the Federal Energy Regulatory
Commission (“FERC”), which includes extensive analysis of the electric
transmission system to determine any needed improvements.? The PJM Board of
Managers (the “PJM Board”) approve projects prior to inclusion in the RTEP.
PJM’s annual RTEP is based on the effective criteria in place at the time of the
analyses, including applicable standards and criteria of NERC, PJM, and local
reliability planning criteria, among others.®> PJM’s generation deliverability test
for reliability analysis ensures the transmission system is capable of delivering the
aggregate system generating capacity at peak load with all firm transmission
service modeled. Generation deliverability is a critical system condition test that
is part of the PJM reliability standards and, thus, also is required to be satisfied by
NERC Reliability Standards.

Mandatory NERC Reliability Standards constitute minimum criteria with which
all public utilities must comply as components of the interstate electric
transmission system. Moreover, the Energy Policy Act of 2005 mandates that
electric utilities follow these NERC Reliability Standards and imposes fines for
noncompliance of approximately $1.3 million per day per violation.

NERC has been designated by FERC as the electric reliability organization for the
United States. Accordingly, NERC requires that the planning authority and
transmission planner develop planning criteria to ensure compliance with NERC
Reliability Standards. Mandatory NERC Reliability Standards require that a TO
develop facility interconnection requirements that identify load and generation
interconnection minimum requirements for a TO’s transmission system, as well as
the TO’s reliability criteria.*

As of February 2021, the Company owns approximately 6,841 miles of overhead
transmission lines, approximately 3,258 miles of which were built prior to 1980.
The Company has developed a proactive plan to rebuild transmission towers that
are comprised of COR-TEN® weathering steel. The 500 kV system accounts for
approximately 1,314 miles of the Company’s total overhead transmission line
system.

The proposed Rebuild Project will replace aging infrastructure that is at the end of
its service life in order to comply with the Company’s mandatory Planning
Criteria,> thereby enabling the Company to maintain the overall long-term

2 PJM Manual 14B focuses on the RTEP process and can be found at http://www.pjm.comldocuments/manuals.aspx.
% See PJIM Manual 14B, Attachment D: PJM Reliability Planning Criteria.

* This NERC requirement, FAC-OO0 1-2 - Facility Interconnection Requirements, can be found at
http://www.nerc.com/pa/Stand/Reliability%20Standards/FAC-001-2.pdf (effective Jan. 1, 2016).

® The Company’s Transmission Planning Criteria can be found in Exhibit A of the Company’s Facility
Interconnection Requirements document, available online at https://www.pjm.com/-/media/planning/planning-
criteria/dominion-planning-criteria.ashx.




reliability of its transmission system. Specifically, the approximately 26.2 mile
long 500 kV Elmont-Ladysmith Line #574 has been identified for rebuild as a 5-2
Tower Design. This line was constructed in 1966 primarily on COR-TEN steel
lattice towers. These COR-TEN towers have been identified for rebuild based on
the Company’s assessment in accordance with the Company’s mandatory
Planning Criteria. The Company hired a third-party company, Quanta, to evaluate
the condition of its COR-TEN towers. Quanta provided the 2013 Quanta Report
confirming the need to rebuild certain COR-TEN towers, including those on Line
#574.

Section C.2.9 of the Company’s Planning Criteria addresses electric transmission
infrastructure approaching its end of life:®

Electric transmission infrastructure reaches its end of life as a
result of many factors. Some factors such as extreme weather and
environmental conditions can shorten infrastructure life, while
others such as maintenance activities can lengthen its life. Once
end of life is recognized, in order to ensure continued reliability of
the transmission grid, a decision must be made regarding the best
way to address this end-of-life asset.

For this criterion, “end of life” is defined as the point at which
infrastructure is at risk of failure, and continued maintenance
and/or refurbishment of the infrastructure is no longer a valid
option to extend the life of the facilities consistent with Good
Utility Practice and Dominion Energy Transmission Planning
Criteria. The infrastructure to be evaluated under this end-of-life
criterion are all transmission lines at 69 kV and above.

The decision point of this criterion is based on satisfying two
metrics:

1) Facility is nearing, or has already passed, its end of life, and
2) Continued operation risks negatively impacting reliability of
the transmission system.

For facilities that satisfy both of these metrics, this criterion
mandates either replacing these facilities with in-kind
infrastructure that meets current Dominion Energy standards or
employing an alternative solution to ensure the Dominion Energy
transmission system satisfies all applicable reliability criteria.

The Company submitted the Rebuild Project proposal to the PJIM RTEP process
in June 2018 to address the end-of-life criteria. Attachment 1.A.2 contains the
relevant slides from the June 2018 PJM Transmission Expansion Advisory

6See n. 5.



Committee (“TEAC”) meeting. The proposed Rebuild Project was approved by
PJM at its July 2018 Board Meeting and assigned baseline number b3020 (Line
#574 Segment). Although PJM recommended and in-service date of December
2022, the in-service date for the proposed Rebuild Project is December 31, 2025,
which reflects the need confirmed by the 2013 Quanta Report balanced against
the timeline for permitting, construction, and obtaining necessary outages.

1) Facility is nearing, or has already passed, its end of life

Regarding to the first metric of the Company’s Planning Criteria addressing end of
life, the structures on Lines #574 are primarily single circuit 500 kV COR-TEN
lattice towers that were erected in 1966. COR-TEN steel is now known to be
problematic when used for lattice-type structures. Utility companies have been
monitoring the material since the 1970s, and the problems are well documented.
As noted in the 2013 Quanta Report, the Line #574 weathering steel lattice towers
have design features that enable significant deterioration in the connections of
these towers.

2) Continued operation risks negatively impacting reliability of the transmission
system

With regard to the second metric of the end-of-life criteria, the Company relied on
one of the reliability tests identified in the Company’s Planning Criteria. The
relevant section of the Planning Criteria states in part:’

2. Reliability and System Impact

The reliability impact of continued operation of a facility will be
determined based on a planning power flow assessment and
operational performance considerations. The end-of-life
determination for a facility to be tested for reliability impact will
be assessed by evaluating the impact on short- and long-term
reliability with and without the facility in service in the power flow
model. The existing system with the facility removed will become
the base case system for which all reliability tests will be
performed.

The primary four (4) reliability tests to be considered are:

1. NERC Reliability Standards

2. PJM Planning Criteria — As documented in PJM Manual 14B
— PJM Region Transmission Planning Process

3. Dominion Energy Transmission Planning Criteria contained
in this document

"See n. 5.



4. Operational Performance — This test will be based on input
from PJM and/or Dominion Energy System Operations as to the
impact on reliably operating the system without the facility.

Additional factors to be evaluated under system impact may
include but not be limited to:

1. Market efficiency

2. Stage 1A [Auction Revenue Rights] sufficiency
3. Public policy

4. [SERC Reliability Corporation] reliability criteria.

Failure of any of these reliability tests, along with the end-of-life
assessment discussed herein, will indicate a violation of the End-
of-Life Criteria and necessitate replacement as mandated earlier in
this document.

PJM presented at its June 2018 TEAC Meeting that should Line #574 be removed
from service and not replaced with rebuilt 500 kV lines, it would negatively
impact the ability of multiple generation queue projects to be deliverable.
Projects entering the PJM generation queue are studied with all existing and
approved PJM RTEP Projects in-service. Multiple PJM generation queue projects
are dependent on Line #574 being in-service and/or rebuilt to a higher capacity.
Several of these projects have received a certificate of public convenience and
necessity (“CPCN”) from the Commission (e.g., PUR-2017-00162 and PUR-
2019-00073).

The Company relied on the Operational Performance reliability test. Existing
Line #574 is an integrated component of the Company’s 500 kV network. This
line is located near the Company’s Ladysmith Switching Station. Located on the
230 kV network emanating from the Ladysmith Switching Station is the
Company’s Ladysmith Power Station and a third party-owned LS Power
generating facility at the Company’s Four Rivers 230 kV and 115 kV Substations.
The configuration of the transmission system in this area with the large amount of
generation located on the 230 kV system has resulted in system stability issues
over the years.

Power system stability is the ability of an electric power system, for a given initial
operating condition, to regain a state of operating equilibrium after being
subjected to a physical disturbance, with most system variables bounded so that
practically the entire system remains intact. The stability analysis of a generator
or a set of generators is trying to identify whether, when subjected to disturbances
such as faults or other contingencies, the generator or the set of generators under
study remain operating at a stable operating point. The stable operating point is
based on measurements such as generator angle, generator speed, output power,
excitation field voltage, and terminal voltage, such that the generator or the set of



generators under study can keep synchronism with the rest of the power system.
The ability of a generating unit to maintain synchronism with the transmission
system and support the transmission system under fault conditions, while not
damaging the generating units themselves, is very important in system operations
and is periodically studied by PJM.

The Stability Study Area has been impacted twice in the last five years by
stability issues. The first time these stability issues were identified, it resulted in
the reduction of the capacity injection rights of one proposed generation project
(AA1-145), which has since been built. The Stability Study conducted for AA1-
145 indicated that several different contingency conditions resulted in system
instability, such as units tripping offline due to rotor angle deviation or
contingencies exhibiting insufficient damping. The solution chosen by the
developer to address the stability issues was to reduce the Maximum Facility
Output (“MFQO”) of their proposed interconnection by approximately 20 MW.

The second time a stability issue was identified in the Stability Study Area
occurred in 2018 when a routine stability review conducted by PJM identified
issues in this area that were impacting the Ladysmith Power Station and the
generating units located at Four Rivers, which included the AA1-145 Unit at its
reduced MFO. The solution to this identified stability issue was the installation of
a second 500-230 kV Transformer at Ladysmith Switching Station and the uprate
of 230 kV Line #2089 (Ladysmith-Ladysmith CT) to a higher capacity (lower
impedance) circuit. This project was approved by PJM as baseline project b3027
(Ladysmith 2nd 500-230 kV Transformer and Line #2089 Uprate).

There are limited options available to address system stability issues once they are
identified. Prior to a generator interconnecting, there are three industry standard
solutions for identified stability issues. First, reduce the MFO of the generation
unit under study to resolve the identified stability issue, like AAL1-145 as
discussed above. Second, build new transmission facilities or modify existing
transmission facilities to resolve the identified stability issue, such as baseline
project b3027 as discussed above.  Third, implement technologies like
STATCOMs which require extensive and costly studies that may only temporarily
mitigate any identified stability issues. Once a generator interconnects, the
options become further limited: a generation owner has no obligations to reduce
the MFO of its units even if a stability issue is identified, therefore reducing the
available industry standard solutions to either adding new or modifying existing
transmission facilities or implementing technologies like STATCOMS.

While a generating unit’s stability impact is analyzed as part of the PJM
Generation Queue process (prior to a generator interconnecting), this does not
preclude stability issues from occurring once a unit interconnects. This is why
stability is studied periodically in addition to the analysis required as part of the
PJM Generation Queue process, and it can, as discussed above, uncover new
stability issues.



The PJM Generation Queue currently has 62 active projects, including many
renewables, totaling a potential 3,435 MW addition of generation (MFO) that
could impact the existing generation units located in the Stability Study Area. See
Attachment 1.A.3 for the list of these 62 projects. The 62 queue projects are
electrically close enough to the generating units located at Four Rivers and
Ladysmith Power Stations to impact their dynamic performance.

Given the history of stability issues in this Stability Study Area, if a combination
of these generation projects are built and interconnected, it is likely another
stability issue will arise. And in the instant case, if such stability issue is
identified outside of the PJM Generation Queue process, like in 2018, the
Company is likely left with one solution: build additional transmission facilities,
because STATCOMs are unlikely to be cost-effective or be a viable permanent
solution in a dynamic electrical area like the Stability Study Area. Thus, the
Company believes prudent utility practice is to construct the Rebuild Project such
that it provides the future flexibility to address stability issues in this area.
Without the option to add an underbuilt line, the Company would not practically
be able to add a new transmission line within the existing Elmont-Ladysmith
corridor absent a wreck and rebuild.

For these reasons, the Company proposed—and PJM approved—the Rebuild
Project using a 5-2 Tower Design, which would support the construction of a
future 230 KV circuit on the underbuild.®

In addition, to accommodate Dominion’s “hybrid backbone” restoration strategy,
the interconnection locations of Line #568 and #574 at Ladysmith Substation will
be swapped for reliability purposes. Line #568 will be re-connected at the
original breaker bay of Line #574, and Line #574 will be reconnected at the
original breaker bay of Line #568 as part of this Project. This line swap is being
conducted to facilitate reliability for North Anna Power Station. This line swap is
the reason for the removal of one single circuit 500 kV galvanized steel lattice
tower supporting existing Line #568 at Ladysmith and its replacement with two
single circuit 500 kV dulled galvanized steel lattice towers. An additional
structure was necessary to relocate the line.

In summary, the proposed Rebuild Project will replace aging infrastructure that is
at the end of its service life in order to comply with the Company’s mandatory
Planning Criteria, thereby enabling the Company to maintain the overall long-
term reliability of its transmission system, while also accommodating the new
generation expected from the PJM queue and to maintain the overall generating
capabilities of the system.

8 Seen. 1.
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Attachment I.A.2
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PJM Active Generation Queue Projects Impacting Stability Study Area

Attachment I.LA.3

MFO CIR
Queue Queue Name Queue Status (MW) (MW)
Engineering and
AC1-107 Chickahominy 500kV Procurement 1600 1600
Partially in Service -
AC1-158 Spotsylvania 500kV Under Construction 500 347.5
Engineering and
AC1-161 Septa 500kV Procurement 240 168.2
Engineering and
AC1-164 Chickahominy 230kV Procurement 320 220.8
AC1-191 Elmont 115kV Active 80 53.4
Partially in Service -
AC1-216 Hopewell-Surry 230kV | Under Construction 97.9 54.8
Partially in Service -
AC2-137 Elko 34.5kV Under Construction 18.8 114
Hopewell-Surry 230
AD1-025 kv Active 150 94.2
Kings Dominion DP
AD1-105 115 kv Active 74 44 .4
Hopewell-Surry 230
AD1-151 kv Active 150 90
Partially in Service -
AD2-021 Elko 34.5 kV Under Construction 1.2 1.3
AE1-044 Morrisville 230 kV Active 200 | 111.7933
Ladysmith CT-St.
AE1-157 Johns 230 kV Active 120 77.8
Ladysmith CT-St.
AE1-158 Johns 230 kV Active 120 79.4
AE1-173 Carson-Suffolk 500 kV | Active 800 480
Engineering and
AE1-175 Light Foot 34.5 kV Procurement 19.9 13.3
Four Rivers-Hanover
AE1-206 230 kV Active 285 171
Carson-Rawlings 500
AE2-031 kv Active 290 174
AE2-051 Carson-Septa 500 kV Active 150 90
Carson-Rogers Road
AE2-094 500 kV Active 300 207.2
Engineering and
AE2-225 Suffolk 34 kV Procurement 20 12
Engineering and
AE2-227 Iron Bridge 34 kV Procurement 20 12
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Engineering and

AE2-228 Tyler 34 kv Procurement 20 12
Engineering and
AE2-229 Suffolk 34 kV Procurement 15 9
AE2-231 St. Johns 115 kV Active 44 26.4
Carson-Rawlings 500
AE2-313 kv Active 314 188.4
Kings Dominion DP
AF1-031 115 kV Active 93.5 60.69
Engineering and
AF1-032 Suffolk 34.5 kV Procurement 15 9.8
Kings Dominion DP
AF1-067 115 kv Active 50 30
AF1-128 Chesterfield 230 kV Active 569 569
AF1-129 Chesterfield 230 kV Active 569 569
Four Rivers-Hanover
AF1-265 230 kv Active 150 150
Engineering and
AF1-291 Tyler 34.5 kV Procurement 20 12
Louisa-North Anna
AF2-037 230 kV Active 94 56.4
Engineering and
AF2-043 Suffolk 34.5 kV Procurement 20 12
Ladysmith CT-St.
AF2-049 Johns 230 kV Active 60 34.5
Suffolk-Nucor Steel
AF2-076 230 kv Active 50 30
Engineering and
AF2-085 Midlothian 34.5 kV Procurement 20 20
Bristers-Sowego 115
AF2-119 kv Active 80 48
Engineering and
AF2-255 Iron Bridge 34.5 kV Procurement 5 3
Engineering and
AF2-256 Tyler 34.5 kV Procurement 5 3
AF2-257 Tyler 34.5 kV Active 5 3
AF2-300 St. Johns 115 kV Active 20 12
Ladysmith-CT-St.
AG1-010 Johns 230 kV Active 0 0
Ladysmith CT-St.
AG1-013 Johns 230 kV Active 0 0
North Anna-Louisa
AG1-023 230 kv Active 75 15
AG1-094 Burches Hill 230 kV Active 35.3 0
North Anna-Ladysmith
AG1-133 500 kv Active 128 76.8
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Kings Dominion DP

AG1-134 115 kv Active 100 60
AG1-145 Lightfoot 34.5 kV Active 20 12
AG1-154 Ladysmith CT 230 kV Active 50 20
AG1-178 Carson-Suffolk 500 kV | Active 500 324.94
AG1-184 Carson-Suffolk 500 kV | Active 0 175.06
AG1-195 Valley 230 kV Active 150 150
AG1-196 Grottoes 115 kV Active 150 150
AG1-282 Dunnsville 34.5 kV Active 20 12
AG1-388 Dunnsville 34.5 kV Active 20 12
Ladysmith CT-Mine
AG1-412 Road 230 kV Active 200 80
Lexington-Dooms 230
AG1-421 kv Active 200 120
Lexington-Dooms 230
AG1-422 kv Active 50 50
AG1-518 Suffolk 230 kV Active 50 50
AG1-558 Buckner 34.5 kV Active 20 13.3
3435.3 2843
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l. NECESSITY FOR THE PROPOSED PROJECT

B.

Response:

Detail the engineering justifications for the proposed project (for example,
provide narrative to support whether the proposed project is necessary to
upgrade or replace an existing facility, to significantly increase system
reliability, to connect a new generating station to the Applicant’'s system,
etc.). Describe any known future project(s), including but not limited to
generation, transmission, delivery point or retail customer projects, that
require the proposed project to be constructed. Verify that the planning
studies used to justify the need for the proposed project considered all other
generation and transmission facilities impacting the affected load area,
including generation and transmission facilities that have not yet been placed
into service. Provide a list of those facilities that are not yet in service.

[1] For a detailed description of the engineering justification of the proposed
Rebuild Project, see Section I.A.

[2] As discussed in PUR-2020-00080, the following known future generation
projects require Line #552 (Bristers-Chancellor), Line #581 (Chancellor-
Ladysmith), and this Rebuild Project to be constructed:

AC1-107 Chickahominy 500 kV 1600 MW
AC1-158 Spotsylvania 500 kV 500 MW
AC1-161 Septa 500 kV 240 MW

AC1-164 Chickahominy 230 kV 320 MW
AC1-208 Halifax — South Branch 115 kV 80 MW
AC2-141 Septa 500 kV 240 MW

AD1-025 Colonial Trail 230 kV 120 MW

Since the filing and subsequent approval of PUR-2020-00080, the
following projects noted below have been placed in-service:

AC1-158 Spotsylvania 500 kV 500 MW
AD1-025 Colonial Trail 230 kV 120 MW

Notable additional future generation projects which require the Rebuild Project to
be completed and placed in-service include but not limited to:

AE2-122 Birdneck-Landstown 230 kV 800.1 MW

AE?2-123 Birdneck-Landstown 230 kV 800.1 MW

15



AE2-124 Landstown 230 kV 800.1 MW
AF1-123 Fentress 500 kV 880 MW
AF1-124 Fentress 500 kV 880 MW
AF1-125 Fentress 500 kV 880 MW

Additionally, because generation units entering the PJIM Generation Queue are
studied with all existing and approved PJIM RTEP Projects in-service, the 62
projects listed in Attachment 1.A.3 are dependent on the Rebuild Project being
completed.

[3] See Section I.A.
[4] Other generation and transmission facilities that were included in the planning

studies but that have not yet been placed into service include those identified in
response to Section 1.B[2] above.
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l. NECESSITY FOR THE PROPOSED PROJECT

C.

Response:

Describe the present system and detail how the proposed project will
effectively satisfy present and projected future electrical load demand
requirements. Provide pertinent load growth data (at least five years of
historical summer and winter peak demands and ten years of projected
summer and winter peak loads where applicable). Provide all assumptions
inherent within the projected data and describe why the existing system
cannot adequately serve the needs of the Applicant (if that is the case).
Indicate the date by which the existing system is projected to be inadequate.

Attachment 1.G.1 shows the portion of the Company’s transmission system in the
area of the proposed Rebuild Project. The existing Line #574 is part of the
Company’s 500 kV system, which supports the transfer of bulk power from
generating resources to major load centers.

The tables in Attachment I.C.1 provide 10 years of historical summer and winter
loads for the Dominion Energy Virginia system and 10 years of projected summer
and winter peak loads for the Dominion Energy Virginia system.

The existing Line #574 cannot continue to adequately serve the needs of the
Company and its customers because of the aging infrastructure, as discussed in
Section ILA. The Company has created a plan to address its end-of-life facilities,
setting target completion dates for end-of-life projects based on the condition of
the facilities, the Company’s resources, and the need to schedule outages. See
Section ILA. for the justification of the underbuild. The in-service date for the
proposed Rebuild Project is December 31, 2025, which reflects the need
confirmed by the 2013 Quanta Report balanced against the timeline for
permitting, construction, and obtaining necessary outages.

Completing the proposed Rebuild Project will support Dominion Energy
Virginia’s continued reliable electric service to retail and wholesale customers
and will support the future overall growth and system generation capability in the
area. See Section |.A.

17



Attachment |.C.1

(s8ss0] sapn|oul) 1Se28104 PeoT TZ0Z INCA

%60 %80 %60 %60 %60 %0'T %0'T %T'T %80 %0'T - (%) ymoio
692'2¢ | 6/0'C¢ | 0T6'T¢ | 02L'T¢ | 92S'TZ | 2€€'T¢ | €TT'TZ | 968°0C | €99'0Z | 6670 | 90€0C 131UIM - 8UOZ uolulwog
%P0 %20 %20 %P0 %E 0 %E0 %0'T %0'T %CT %S0 - (%) ymoio
692'T¢ | 692'T¢ | ¥ST'T¢ | 60T'TC | ¥E€0'TZ | 296'02 | 206'0Z | ¥69'0C | T6¥'0Z | 8¥2'0Z | 0ST'0Z lawwing - suoz uoluiwog
T€02 0€02 6202 8202 1202 9202 G20z 202 €202 2202 1202
«(MIN) speo] pa1dalouad
020Z/T2/T | 6TOZ/TE/T | 8T0Z/L/T | LTOZ/6/T | 9TOZ/6T/T | STOZ/0Z/Z | ¥TOZ/OS/T | €T02/€2/T | ZT0Z/¥/T | 0TOZ/ST/CT aleq
(%0°2T) (%T9) %08 %9.°€ %(8%°2T) %EY'6 %/.2°2T %6E Y (%95'1) %0 (%) ymoio
JSWUIAN
7¥S'LT 0£6'6T 2€T'12 199'6T 876'8T 159'1¢C G8.'6T €29'LT 188'9T 689°LT - 8U0Z uolulwog
8

0202/02/L0 | 6T02/02/L0 | T02/62/80 | LTOZ/YT/L | 9T02/S¢/L | ST0Z/€2/9 | ¥T0Z/20/L | €T02/8T/L | 2102/62/9 | T102/22/L aleq
%2 %9°€ %10 (%sze) %¥6'C %¥S'T (%8€°0) (%2S'2) %(S0'%) %18V (%) ymoio
Jswuwns
18002 L09'6T ¥26'8T 206'8T 8€G'6T 086'8T 269'8T €9.'8T 672'6T 19002 - 8U0Z uoluiwog

0202 6T0C 8702 LT0Z 9702 G702 ¥10C €102 210z 1702

(M) speo™] [ed1101sIH

TO1 LNJINHOVL1V

18



I NECESSITY FOR THE PROPOSED PROJECT

D.

Response:

If power flow modeling indicates that the existing system is, or will at some
future time be, inadequate under certain contingency situations, provide a
list of all these contingencies and the associated violations. Describe the
critical contingencies including the affected elements and the year and season
when the violation(s) is first noted in the planning studies. Provide the
applicable computer screenshots of single-line diagrams from power flow
simulations depicting the circuits and substations experiencing thermal
overloads and voltage violations during the critical contingencies described
above.

Not applicable.
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l. NECESSITY FOR THE PROPOSED PROJECT

E.

Response:

Describe the feasible project alternatives, if any, considered for meeting the
identified need including any associated studies conducted by the Applicant
or analysis provided to the RTO. Explain why each alternative was rejected.

The Company considered and rejected constructing the Rebuild Project with a
single circuit lattice tower (i.e., 500 kV only). This alternative option for
structures was rejected because it would preclude the ability to add a future 230
KV circuit within the existing EImont—Ladysmith corridor except to wreck and
rebuild the single circuit 500 kV structure at a future date to construct the 5-2
Tower Design.

The estimated cost of the Rebuild Project with a single circuit lattice tower is
approximately $71.9 million ($60.5 million for the transmission line and $11.4
million for substation work). The structure heights for a 500 kV only rebuild
would be approximately 25 feet taller on average (average height: 136 feet,
minimum height approximately 104 feet and maximum height approximately 164
feet) than the existing structures (average height: 111 feet, minimum height
approximately 75 feet and maximum height approximately 160 feet).

See Section I.A for additional discussion regarding the propriety of pursuing the
5-2 Tower Design as part of this Rebuild Project.

No feasible alternatives have been submitted to PJM since the driver of the
Rebuild Project is the need to replace aging infrastructure at the end of its service
life in compliance with the Company’s mandatory Planning Criteria. See Section
I.LA. Alternatives that would require acquisitions of new right-of-way or new lines
to be built were not considered because the existing corridor is adequate to
construct the proposed Rebuild Project. PJM did not require the Company to
consider alternatives that would require new right-of-way to be built. See
Attachment I.A.2.

Pursuant to the Commission’s November 26, 2013, Order entered in Case No.
PUE-2012-00029, and its November 1, 2018, Final Order entered in Case No.
PUR-2018-00075 (“2018 Final Order”), the Company is required to provide
analysis of demand-side resources (“DSM”) incorporated into the Company’s
planning studies. DSM is the broad term that includes both energy efficiency
(“EE”) and demand response (“DR”). In this case, PJM and the Company have
identified a need for the proposed Project based on aging infrastructure that is at
the end of its service life to maintain the overall long-term reliability of its
transmission system and to resolve potential violations of Dominion Energy
Virginia’s Planning Criteria.® Notwithstanding, when performing an analysis

® While the PIM load forecast does not directly incorporate DR, its load forecast incorporates variables derived from
Itron that reflect EE by modeling the stock of end-use equipment and its usages. Further, because PJM’s load
forecast considers the historical non-coincident peak (“NCP”) for each load serving entity (“LSE”) within PJM, it
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based on PJM’s 50/50 load forecast, there is no adjustment in load for DR
programs that are bid into the PIJM reliability pricing model (“RPM?”) auction
because PJM only dispatches DR when the system is under stress (i.e., a System
emergency). Accordingly, while existing DSM is considered to the extent the
load forecast accounts for it, DR that has been bid into PJIM’s RPM market is not
a factor in this particular application because of the identified need for the Project.
Based on these considerations, the evaluation of the Project demonstrated that
despite accounting for DSM consistent with PJIM’s methods, the Project is
necessary. As noted in the 2018 Final Order, pursuant to the Grid Transformation
and Modernization Act of 2018, the Company must propose $870 million of EE
programs by 2028. Since July 1, 2018, the Company has proposed approximately
$476 million for the design, implementation, and operation of energy efficiency
programs in the Commonwealth. This amount includes approximately $128.6
million of new energy efficiency programs, designated as “Phase 1X” of the
Company’s DSM portfolio, which the Company filed for approval of on
December 2, 2020. These programs are pending before the Commission and have
not been accounted for in PJM’s load forecast, and thus, were not part of the
Company’s planning studies.

reflects the actual load reductions achieved by DSM programs to the extent an LSE has used DSM to reduce its

NCPs.
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l. NECESSITY FOR THE PROPOSED PROJECT

F.

Response:

Describe any lines or facilities that will be removed, replaced, or taken out of
service upon completion of the proposed project, including the number of
circuits and normal and emergency ratings of the facilities.

The proposed Rebuild Project includes the removal of 122 single circuit 500 kV
weathering steel lattice towers and 1 single circuit 500 kV galvanized steel lattice
tower supporting existing Line #574 which will be replaced with 101 double
circuit 500/230 kV galvanized steel lattice towers, 2 single circuit 500 kV
galvanized steel lattice towers, 19 double circuit 500/230 kV galvanized steel 3-
pole structures, 1 double circuit 500/230 kV galvanized steel H-frame, and 1
single circuit 500 kV galvanized steel pole. The proposed Rebuild Project also
includes the removal of 1 single circuit 500 kV galvanized steel lattice tower
supporting existing Line #568 at Ladysmith which will be replaced with 2 single
circuit 500 kV galvanized steel lattice towers. An additional structure was
necessary on Line #568 for reasons discussed in Section I.A.

The existing Line #574 3-phase twin-bundled 2500 ACAR and 2049.5 AAAC
conductors will be replaced with 3-phase triple-bundled 1351.5 ACSR
conductors. The existing Line #574 3-phase twin-bundled 2500 ACAR and
2049.5 AAAC conductor have a normal/emergency transfer capability of 3426
and 2913 MVA, respectively. The two 7#7 alumoweld shield wires will be
replaced with two fiber optic shield wires. The proposed conductor and shield
wire will be non-specular (de-glared).

The existing Line #568 3-phase twin-bundled 2500 ACAR conductors will be
replaced with 3-phase triple-bundled 1351.5 ACSR conductors. The existing Line
#568 3-phase twin-bundled 2500 ACAR conductor has a normal/emergency
transfer capability of 3426 MVVA. The two 7#7 alumoweld shield wires will be
replaced with two 7#7 alumoweld shield wires. The proposed conductor and
shield wire will be non-specular (de-glared).
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I NECESSITY FOR THE PROPOSED PROJECT

G.

Response:

Provide a system map, in color and of suitable scale, showing the location
and voltage of the Applicant's transmission lines, substations, generating
facilities, etc., that would affect or be affected by the new transmission line
and are relevant to the necessity for the proposed line. Clearly label on this
map all points referenced in the necessity statement.

See Attachment |.G.1.
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Attachment 1.G.1
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l. NECESSITY FOR THE PROPOSED PROJECT

H.

Response:

Provide the desired in-service date of the proposed project and the estimated
construction time.

The desired in-service target date for the Line # 574 Rebuild Project is December
31, 2025. The Company estimates that it will take approximately 39 months for
detailed engineering, materials procurement, permitting, and construction after a
final order from the Commission. Accordingly, to support this estimated
construction timeline and construction plan, the Company respectfully requests a
final order by September 30, 2022. Should the Commission issue a final order by
September 30, 2022 the Company estimates that construction should begin in
January 2023 and be completed by December 31, 2025. Dates may need to be
adjusted based on permitting delays or design modifications to comply with
additional agency requirements identified during the permitting application
process.
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l. NECESSITY FOR THE PROPOSED PROJECT

Response:

Provide the estimated total cost of the project as well as total transmission-
related costs and total substation-related costs. Provide the total estimated
cost for each feasible alternative considered. Identify and describe the cost
classification (e.g. "‘conceptual cost,” "‘detailed cost,” etc.) for each cost
provided.

The estimated conceptual cost of the proposed Rebuild Project is approximately
$92.2 million, which includes approximately $80.8 million for transmission—
related work and approximately $11.4 million for substation-related work (2021
dollars).

The estimated conceptual cost without the proposed underbuild is approximately
$71.9 million, which includes approximately $60.5 million for transmission-
related work and approximately $11.4 million for substation-related work (2021
dollars). This option was rejected for reasons provided in Section I.A and Section
I.E.
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l. NECESSITY FOR THE PROPOSED PROJECT

J.

Response:

If the proposed project has been approved by the RTO, provide the line
number, regional transmission expansion plan number, cost responsibility
assignments, and cost allocation methodology. State whether the proposed
project is considered to be a baseline or supplemental project.

The proposed Rebuild Project was approved by the PJIM Board at its June 2018
meeting as baseline project #b3020 (Line #574). The Rebuild Project is presently
allocated 100% to the Dom Zone. On August 3, 2018, however, the U.S. Court of
Appeals for the District of Columbia held that FERC’s approval of PJIM’s cost
allocation method as applied to two other 500 kV rebuild projects, which are
similar to the proposed Rebuild Project, was arbitrary and capricious.
Specifically, the decision set aside the two FERC orders that approved PIM’s cost
allocation method and remanded them to FERC for further proceedings. Since
PJM’s current cost allocation for the proposed Rebuild Project was based on this
now set aside allocation method, the Company would expect that the cost
allocation for the proposed Rebuild Project likely will change.
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l. NECESSITY FOR THE PROPOSED PROJECT

K.

Response:

If the need for the proposed project is due in part to reliability issues and the
proposed project is a rebuild of an existing transmission line(s), provide five
years of outage history for the line(s), including for each outage the cause,
duration and number of customers affected. Include a summary of the
average annual number and duration of outages. Provide the average
annual number and duration of outages on all Applicant circuits of the same
voltage, as well as the total number of such circuits. In addition to outage
history, provide five years of maintenance history on the line(s) to be rebuilt
including a description of the work performed as well as the cost to complete
the maintenance. Describe any system work already undertaken to address
this outage history.

Not applicable.
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l. NECESSITY FOR THE PROPOSED PROJECT

L.

Response:

If the need for the proposed project is due in part to deterioration of
structures and associated equipment, provide representative photographs

and inspection records detailing their condition.

See Attachment I.L.1 for pictures of the deterioration of structures on Line #574.
Section I.A provides further detail on the condition of these deteriorating

structures.
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l. NECESSITY FOR THE PROPOSED PROJECT

M.

Response:

In addition to the other information required by these guidelines,
applications for approval to construct facilities and transmission lines
interconnecting a Non-Utility Generator (""NUG"™) and a utility shall include
the following information:

1.

The full name of the NUG as it appears in its contract with the utility and
the dates of initial contract and any amendments;

A description of the arrangements for financing the facilities, including
information on the allocation of costs between the utility and the NUG,;

a. For Qualifying Facilities (""QFs') certificated by Federal Energy
Regulatory Commission (""FERC') order, provide the QF or docket
number, the dates of all certification or recertification orders, and the
citation to FERC Reports, if available;

b. For self-certificated QFs, provide a copy of the notice filed with
FERC,;

Provide the project number and project name used by FERC in licensing
hydroelectric projects; also provide the dates of all orders and citations to
FERC Reports, if available; and

If the name provided in 1 above differs from the name provided in 3
above, give a full explanation.

Not applicable.
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l. NECESSITY FOR THE PROPOSED PROJECT

N. Describe the proposed and existing generating sources, distribution circuits
or load centers planned to be served by all new substations, switching
stations and other ground facilities associated with the proposed project.

Response: Not applicable.
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1. DESCRIPTION OF THE PROPOSED PROJECT

A.

Response:

Right-of-way (""ROW")
1. Provide the length of the proposed corridor and viable alternatives.

The total length of the existing transmission corridor containing the Rebuild
Project is approximately 26.2 miles from the Elmont Substation (Structure
#574/1A) to the Ladysmith Substation (Structure #574/124). The right-of-way is
located within Hanover and Caroline Counties, Virginia.

The Rebuild Project will be constructed entirely within existing transmission line
right-of-way or on Company-owned property, with no additional right-of-way
required.  Because alternatives to the Rebuild Project that would require
acquisitions of new rights-of-way were not considered, no alternative routes are
proposed. See Section I1.LA.9 for an explanation of the Company’s route
selection.
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1. DESCRIPTION OF THE PROPOSED PROJECT

A.

Response:

Right-of-way (""ROW")

2.

Provide color maps of suitable scale (including both general location
mapping and more detailed GIS-based constraints mapping) showing
the route of the proposed line and its relation to: the facilities of other
public utilities that could influence the route selection, highways,
streets, parks and recreational areas, scenic and historic areas, open
space and conservation easements, schools, convalescent centers,
churches, hospitals, burial grounds/cemeteries, airports and other
notable structures close to the proposed project. Indicate the existing
linear utility facilities that the line is proposed to parallel, such as
electric transmission lines, natural gas transmission lines, pipelines,
highways, and railroads. Indicate any existing transmission ROW
sections that are to be quitclaimed or otherwise relinquished.
Additionally, identify the manner in which the Applicant will make
available to interested persons, including state and local governmental
entities, the digital GIS shape file for the route of the proposed line.

See Attachment I1.A.2. The existing transmission line right-of-way collocates the
Rebuild Project and parallels transmission Line #59 from structure #574/19 to

#574/37 (approximately 3.5 miles). A gas pipeline intersects the right-of-way at

Structure #574/19, where Line #59 leaves the right-of-way. No portion of the
right-of-way is proposed to be quitclaimed or relinquished.

The Company will make the digital Geographic Information Systems (“GIS”)
shape file available to interested persons upon request to counsel for the Company

as listed in the Rebuild Project Application.
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Attachment IL.A.2
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1. DESCRIPTION OF THE PROPOSED PROJECT
A Right-of-way (""ROW")

3. Provide a separate color map of a suitable scale showing all the
Applicant’s transmission line ROWSs, either existing or proposed, in
the vicinity of the proposed project.

Response: See Attachment I.G.1.
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1. DESCRIPTION OF THE PROPOSED PROJECT
A Right-of-way (""ROW")

4, To the extent the proposed route is not entirely within existing ROW,
explain why existing ROW cannot adequately service the needs of the
Applicant.

Response: Not applicable.
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1. DESCRIPTION OF THE PROPOSED PROJECT
A Right-of-way (""ROW")

5. Provide drawings of the ROW cross section showing typical
transmission line structure placements referenced to the edge of the
ROW. These drawings should include:

a. ROW width for each cross section drawing;
b. Lateral distance between the conductors and edge of ROW;
c. Existing utility facilities on the ROW; and

d. For lines being rebuilt in existing ROW, provide all of the above
(i) as it currently exists, and (ii) as it will exist at the conclusion of
the proposed project.

Response: See Attachment 11.A.5.a through c.

For additional information on the structures, see Section I1.B.3.

77



Attachment II.LA.5.a
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Attachment I1.A.5.b
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Attachment IILA.5.c
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1. DESCRIPTION OF THE PROPOSED PROJECT

A.

Response:

Right-of-way (""ROW")

6. Detail what portions of the ROW are subject to existing easements
and over what portions new easements will be needed.

The Company obtained most its easements along the existing right-of-way of the
Elmont-Ladysmith transmission corridor in 1964-1965. The Company does not
anticipate that new easements will be required, as the Rebuild Project is within
existing rights-of-way or on Company-owned property.

The existing right-of-way intersects a small portion of a Virginia Outdoors
Foundation (“VOF”) easement (HAN-VOF-2872), which was recorded in 2008.
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1. DESCRIPTION OF THE PROPOSED PROJECT

A

Response:

Right-of-way (""ROW")

7. Detail the proposed ROW clearing methods to be used and the ROW
restoration and maintenance practices planned for the proposed
project.

The entire width of the existing transmission corridor right-of-way, which ranges
from 150 feet to 235 feet as shown in Attachments I11.A.5.a through ¢, is currently
maintained for operation of the existing transmission facilities. Trimming of tree
limbs along the edge of the right-of-way may be conducted to support
construction activities for the Rebuild Project. For any such minimal clearing,
trees will be cut to no more than three inches above ground level. Trees located
outside of the right-of-way that are tall enough to potentially impact the
transmission facilities, commonly referred to as “danger trees,” may also need to
be cut. Danger trees will be cut at or above ground level, limbed, and will remain
where felled. No grubbing of roots or stumps will occur. Debris that is adjacent
to homes will be disposed of by chipping or removal. In other areas, debris may
be mulched or chipped as practicable. Danger tree removal will be accomplished
by hand or from equipment placed on mats in wetland areas and within 100 feet
of streams, if applicable. Care will be taken not to leave debris in streams or
wetland areas that may cause an impediment to the flow of water. No mulching
will occur in wetlands. Erosion control devices will be used on an ongoing basis,
as appropriate, during all clearing and construction activities.

Erosion control will be maintained and temporary stabilization for all soil
disturbing activities will be used until the right-of-way has been restored. Upon
completion of the Rebuild Project, the Company will restore the right-of-way
utilizing site rehabilitation procedures outlined in the Company’s Standards &
Specifications for Erosion & Sediment Control and Stormwater Management for
Construction and Maintenance of Linear Electric Transmission Facilities that
was approved by the Virginia Department of Environmental Quality (“DEQ”).
Time of year and weather conditions may affect when permanent stabilization
takes place.

Limited clearing or limbing may be required to accommodate construction access.
Any clearing will be done in accordance with the Company’s Integrated
Vegetation Management Plan (“IVMP”) practice with no grubbing of roots or
stump materials. The remainder of the existing right-of-way is currently cleared
and maintained. The right-of-way will continue to be maintained in its current
state on a regular cycle to prevent interruptions to electric service and provide
ready access to the right-of-way in order to patrol and make emergency repairs.
Periodic maintenance to control woody growth will consist of hand cutting,
machine mowing and herbicide application.
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Response:

DESCRIPTION OF THE PROPOSED PROJECT

Right-of-way (""ROW")

8.

Indicate the permitted uses of the proposed ROW by the easement
landowner and the Applicant.

Any non-transmission use will be permitted that:

Is in accordance with the terms of the easement agreement for the right-of-way;
Is consistent with the safe maintenance and operation of the transmission lines;
Will not restrict future line design flexibility; and,

Will not permanently interfere with future construction.

Subject to the terms of the easement, examples of typical permitted uses include but
are not limited to:

Agriculture;

Hiking Trails;

Fences;

Perpendicular Road Crossings;
Perpendicular Utility Crossings;
Residential Driveways; and,
Wildlife / Pollinator Habitat.
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1. DESCRIPTION OF THE PROPOSED PROJECT

A.

Response:

Right-of-way (""ROW")

9. Describe the Applicant's route selection procedures. Detail the
feasible alternative routes considered. For each such route, provide
the estimated cost and identify and describe the cost classification (e.g.
""conceptual cost,” *detailed cost,” etc.). Describe the Applicant’s
efforts in considering these feasible alternatives. Detail why the
proposed route was selected and other feasible alternatives were
rejected. In the event that the proposed route crosses, or one of the
feasible routes was rejected in part due to the need to cross, land
managed by federal, state, or local agencies or conservation easements
or open space easements qualifying under 8§ 10.1-1009 — 1016 or 88
10.1-1700 — 1705 of the Code (or a comparable prior or subsequent
provision of the Code), describe the Applicant's efforts to secure the
necessary ROW.

The Company’s route selection for transmission line rebuild projects begins with
a review of the existing right-of-way. This approach generally minimizes impacts
on the natural and human environments. This approach is also consistent with
Attachment 1 of these Guidelines, which provides a tool routinely used by the
Company in routing its transmission line projects. Specifically, this approach is
consistent with Guideline #1, which states that existing rights-of-way should be
given priority when adding new transmission facilities, and with 8§ 56-46.1 and
56-259 of the Code of Virginia, which promote the use of existing rights-of-way
for new transmission facilities. For the proposed Rebuild Project, the existing
transmission corridor right-of-way that currently contains Line #574 and a portion
of Line #59 is adequate.

Because the existing right-of-way and Company-owned property is adequate to
construct the proposed Rebuild Project, no new right-of-way is necessary. Given
the availability of existing right-of-way and the statutory preference given to the
use of existing rights-of-way, and because additional costs and environmental
impacts would be associated with the acquisition of and construction on new
right-of-way, the Company did not consider any alternate routes requiring new
right-of-way for these Rebuild Project.

The project crosses one existing easement and one federally-owned land as shown
on Attachment I1.A.9. See also Section I1.A.6.
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1. DESCRIPTION OF THE PROPOSED PROJECT

A.

Response:

Right-of-way (""ROW")

10. Describe the Applicant's construction plans for the project, including
how the Applicant will minimize service disruption to the affected
load area. Include requested and approved line outage schedules for
affected lines as appropriate.

To limit service disruption to the affected load area, the Company plans to take
Line #574, Line #568, Ladysmith Substation and EImont Substation out of service
in ten separate and sequential transmission line outages. The outages are
sequenced to allow the adjacent infrastructure to adequately provide service to
connected customers while certain lines and equipment are out of service. The
work will be done during non-peak load times. This strategy will allow the grid
to be in normal and optimal configuration during peak load times and available to
respond to contingency issues should they arise. Assuming a final order by
September 30, 2022, as requested in Section I.H, the current plan is to start
construction in January 2023, and to complete construction of the Rebuild Project
by December 31, 2025. Dates may need to be adjusted based on permitting
delays or design modifications to comply with additional agency requirements
identified during the permitting application process.

The Company has requested four outages from PJM for Line #574 during the
Spring of 2024/2025, and Fall of 2024/2025. The eDart Numbers for those
outages include: 819852, 819853, 819854, and 819861. The Company has also
requested an outage from PJM for Line #568 during the Spring of 2024 at
Ladysmith Substation to swap line terminal position with Line #574. The eDart
number is 880887. It is customary for PJM to not grant approval of the outages
until shortly before the outages are expected to occur.
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1. DESCRIPTION OF THE PROPOSED PROJECT

A.

Response:

Right-of-way (""ROW")

11. Indicate how the construction of this transmission line follows the
provisions discussed in Attachment 1 of these Guidelines.

As noted in Section I1.A.9, Attachment 1 of these Guidelines provides a tool
routinely used by the Company in routing its transmission line projects.

The Company utilized Guideline #1 (existing rights-of-way should be given
priority when adding additional facilities) by siting the proposed Rebuild Project
within the existing transmission corridor.

By utilizing the existing transmission corridor, the proposed Rebuild Project will
minimize impact to any site listed on the National Register of Historic Places
(“NRHP”). Thus, the proposed Rebuild Project is consistent with Guideline #2
(where practical, rights-of-way should avoid sites listed on the NRHP). In any
event, the Company will coordinate with the Virginia Department of Historic
Resources (“VDHR?”) regarding its plans prior to engineering and construction of
the Rebuild Project to avoid or minimize impacts. The NRHP-listed and NRHP-
eligible properties that are within or adjacent to the Rebuild Project are presented
in the table below. A Stage | Pre-Application Analysis prepared by Dutton &
Associates (“Dutton”) was submitted to the VDHR in April 22, 2021, as further
discussed in Section I11.A of this Appendix. See Attachment 2.H.2 of the DEQ
Supplement. The Company will coordinate with VDHR through review of the
Stage | Pre-Application Analysis regarding these initial findings.

Previously Recorded Architectural Resources Within or Adjacent to the
Rebuild Project Right-of-Way

Resource Resource Name National Register Impact
ID# Status
042-0030 Patrick Henry Home NHL Listing, Minimal
(Historic), Scotchtown NRHP Listing,
(Historic/Current) VLR Listing
042-0417 Charles Oliver Farm Potentially Eligible No Impact

(Current), Oak Knoll
(Alternate Spelling)

042-0123 Battle of North Anna River Potentially Eligible Minimal
(Historic), North Anna
Battlefield (Current Name),
North Anna Battlefield
(Historic)

088-5413 CSX Railroad Corridor Eligible Minimal
(Current), Richmond,
Fredericksburg & Potomac
Railroad (Historic)

043-5347 Richmond-Ashland Trolley Eligible Minimal
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Line (Historic)

042-0409 Rockets Mill Farm Eligible No Impact
(Historic/Current)

042-0075 Cool Water (Historic/Current) Eligible Moderate

042-0034 Springfield (Historic/Current) Eligible No Impact

042-0113 Charles Gwathmey House Eligible No Impact

(Historic/Current), House,
11247 Gwathmey Church
Road (Function/Location)

043-0694 Hunton Grocery (Historic), Eligible No Impact
Hunton Treasures (Current
Name)
500-0001 Richmond, Fredericksburg Eligible Minimal

and Potomac Railroad
(Historic), Richmond,
Fredericksburg and Potomac
Railroad Historic District
(Current Name)

042-0408 Glencairn (Historic/Current) Eligible No Impact

042-0326 House, 11230 Lake Shore Ct Not Eligible No Impact
(Function/Location), Mitchell
Farm (Historic)

042-5527 House, 11054 Old Not Eligible No Impact
Washington Hwy
(Function/Location)

042-5542 House, 11262 Chickahominy Not Eligible No Impact
River Lane
(Function/Location)
042-5543 House, 11329 Cedar Lane Not Eligible No Impact

(Function/Location)

042-5585 House, 11205 Lake Shore Not Eligible No Impact
Court (Function/Location)

Previously Recorded Archeological Resources Within or adjacent to the
Rebuild Project Right-of Way

National Register

Status Distance to ROW

Resource ID# Resource Name

Archaeological Site Not Evaluated Adjacent to ROW

44CE0108
Archaeological Site Not Evaluated .

44CE0109 Adjacent to ROW
Newton Cemetery Not Evaluated .

44CE0461 Adjacent to ROW
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Archaeological Site

Not Evaluated

Adjacent to ROW

44CE0939

JACE0940 Archaeological Site Not Evaluated Adjacent to ROW.
JACE0941 Archaeological Site Not Evaluated Adjacent to ROW
JACE0942 Archaeological Site Not Evaluated Adjacent to ROW.
JACE0943 Archaeological Site Not Evaluated Adjacent to ROW
J4CE0944 Archaeological Site Not Evaluated Adjacent to ROW
JACE094S Archaeological Site Not Evaluated Adjacent to ROW
JACE0946 Archaeological Site Not Evaluated Adjacent to ROW
JACE094T Archaeological Site Not Evaluated Adjacent to ROW
JACE0948 Archaeological Site Not Evaluated Adjacent to ROW.
JACE0949 Archaeological Site Not Evaluated Adjacent to ROW
JACE0950 Archaeological Site Not Evaluated Adjacent to ROW
JACE0951 Archaeological Site Not Evaluated Adjacent to ROW
JACE095D Archaeological Site Not Evaluated Adjacent to ROW
JACEQ9E3 Archaeological Site Not Evaluated Adjacent to ROW
JACE0954 Archaeological Site Not Evaluated Adjacent to ROW.
JACE095S Archaeological Site Not Evaluated Adjacent to ROW
JAHNOOL0 Archaeological Site Not Evaluated Adjacent to ROW.
AHNO090 Rock Castle Farm Not Evaluated Adjacent to ROW
JAHNOLLS Archaeological Site Not Evaluated Adjacent to ROW
JAHNOL96 Archaeological Site Not Evaluated Adjacent to ROW
JAHN0220 Poor Farm Site Eligible Adjacent to ROW
LAHNO237 Archaeological Site Not Eligible Adjacent to ROW
JAHNO4L4 Archaeological Site Not Evaluated Adjacent to ROW
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* No archaeological fieldwork was conducted as part of this effort, and previously recorded sites
within or adjacent to the project were not assessed at this time. No impacts to any archaeological
resources are anticipated at this time. Resources will be assessed for existing conditions and to
confirm avoidance of impacts as project planning progresses.

The Company has communicated with local, state, and federal agencies prior to
filing this Application, consistent with Guideline #4 (where government land is
involved the applicant should contact the agencies early in the planning process).
See Sections 111.B and I11.J of this Appendix and the DEQ Supplement.

The Company follows construction methods in the Guidelines on a site-specific
basis for typical construction projects (Guideline #8, #10, #11, #15, #16, #18, and
#22).

The Company also utilizes the Guidelines in clearing right-of-way, constructing
facilities, and maintaining rights-of-way after construction. Moreover, secondary
uses of right-of-way that are consistent with the safe maintenance and operation
of facilities are permitted, as noted in Section 11.A.8.
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1. DESCRIPTION OF THE PROPOSED PROJECT

A.

Response:

Right-of-way (""ROW")

12. a. Detail counties and localities through which the line will pass.
If any portion of the line will be located outside of the
Applicant’s certificated service area: (1) identify each electric
utility affected; (2) state whether any affected electric utility
objects to such construction; and (3) identify the length of
line(s) proposed to be located in the service area of an electric
utility other than the Applicant; and

b. Provide three (3) color copies of the Virginia Department of
Transportation ""General Highway Map* for each county and
city through which the line will pass. On the maps show the
proposed line and all previously approved and certificated
facilities of the Applicant. Also, where the line will be located
outside of the Applicant’s certificated service area, show the
boundaries between the Applicant and each affected electric
utility. On each map where the proposed line would be outside
of the Applicant's certificated service area, the map must
include a signature of an appropriate representative of the
affected electric utility indicating that the affected utility is not
opposed to the proposed construction within its service area.

a. The proposed Rebuild Project traverses Hanover County for a total of
approximately 17.4 miles and Caroline County for a total of
approximately 8.8 miles. The Rebuild Project is located within
Dominion Energy Virginia and Rappahannock Electric Cooperative
(“REC”) service territories.

b. Three copies of the Virginia Department of Transportation (“VDOT”)
“General Highway Map” for Hanover and Caroline Counties are
marked as required and filed with the Application. A reduced copy of
the map is provided as Attachments I11.A.12.b.1 and 2.
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Attachment I11.LA.12.b.1
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Attachment 11.A.12.b.2
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1. DESCRIPTION OF THE PROPOSED PROJECT

B.

Response:

Line Design and Operational Features

1. Detail the number of circuits and their design voltage, initial
operational voltage, any anticipated voltage upgrade, and transfer
capabilities.

Single circuit 500 kV Line #574 will be designed and operated at 500 kV and
have a transfer capability of 4330 MVA. The relocated section of single circuit
500 kV Line #568 will be designed and operated at 500 kV and have a transfer
capability of 4330 MVA.
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1. DESCRIPTION OF THE PROPOSED PROJECT

B. Line Design and Operational Features
2. Detail the number, size(s), type(s), coating and typical configurations
of conductors. Provide the rationale for the type(s) of conductor(s) to
be used.

Response: The single circuit 500 kV Line #574 will have 3-phase triple-bundled 1351.5
ACSR conductors arranged as shown in Attachments 11.B.3.i through x with two
fiber optic shield wires. The triple-bundled 1351.5 ACSR conductors are the
Company’s standard conductors for new 500 kV construction.

The relocated section of single circuit 500 kV Line #568 will have 3-phase triple-
bundled 1351.5 ACSR conductors arranged as shown in Attachments 11.B.3.x
with two 7#7 alumoweld shield wires. The triple-bundled 1351.5 ACSR
conductors are the Company’s standard conductors for new 500 kV construction.
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1. DESCRIPTION OF THE PROPOSED PROJECT
B. Line Design and Operational Features

3. With regard to the proposed supporting structures over each portion
of the ROW for the preferred route, provide diagrams (including
foundation reveal) and descriptions of all the structure types, to
include:

o

mapping that identifies each portion of the preferred route;
b. the rationale for the selection of the structure type;

c. the number of each type of structure and the length of each
portion of the ROW;

d. the structure material and rationale for the selection of such
material;

e. the foundation material;

f. the average width at cross arms;

g. the average width at the base;

h. the maximum, minimum and average structure heights;
i. the average span length; and

J. the minimum conductor-to-ground clearances under maximum
operating conditions.

Response: See Attachments 11.B.3.i through x.
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$DGNSPECS

ATTACHMENT [1.B.3.1

STRUCTURE *®574/1 - 19
DOUBLE CIRCUIT SUSPENSION TOWER

| 94.5° |

e‘?Q\ PROPOSED
Q\\ 500KV CIRCUIT
S (LINE *574)
qu’

144'

5
MIN
l/w

a. MAPPING THAT IDENTIFIES EACH PORTION OF THE PREFERRED ROUTE:
SEE ATTACHMENT I1.B.5

b. RATIONALE FOR THE SELECTION OF THE STRUCTURE TYPE: ALLOWS THE INSTALLATION
OF A FUTURE 23@kV LINE

c. NUMBER OF EACH TYPE OF STRUCTURE AND LENGTH OF EACH PORTION OF THE R/W:
12 AND 3.9 MILES

d. STRUCTURE MATERIAL AND RATIONALE FOR THE SELECTION OF SUCH MATERIAL:
GALVANIZED STEEL IS THE COMPANYS STANDARD FOR LATTICE STRUCTURES

e. FOUNDATION MATERIAL: CONCRETE (REVEAL WILL VARY BASED ON TERRAIN)
f. AVERAGE WIDTH AT CROSSARM: 94,5 FEET
g. AVERAGE WIDTH AT BASE: 41.5 FEET (RANGE 38.1 - 44.9 FEET)

h. MAX, MIN, AND AVERAGE STRUCTURE HEIGHTS:154 FEET, 134 FEET, AND 145 FEET
MEASURED FROM GROUNDLINE AT STRUCTURE CENTERLINE AND DOES NOT INCLUDE
FOUNDATION REVEAL

I. AVERAGE SPAN LENGTH: 1026 FEET (RANGE 35@ - 1289 FEET)

J- MINIMUM CONDUCTOR-GROUND CLEARANCE UNDER MAXIMUM OPERATING CONDITIONS: 22.5°

AND 32.2° AT 120°F PER THE NATIONAL ELECTRICAL SAFETY CODE FOR THE 23@kV LINE

NOTE: Information contained on drawing 1s to be considered preliminary

In nature and subject to change based on final design.
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ATTACHMENT I[1.B.3.n

STRUCTURE *#574/1 - 19
DOUBLE CIRCUIT 3-POLE STRUCTURE

4 o
&
Q'\\
N PROPOSED
Q{o\’ 500KV CIRCUIT
3 (LINE *574)

145’

L0 1
—

34’

15
MIN
\Lm

76’

a. MAPPING THAT IDENTIFIES EACH PORTION OF THE PREFERRED ROUTE:

SEE ATTACHMENT I[I.B.5
b. RATIONALE FOR THE SELECTION OF THE STRUCTURE TYPE: ALLOWS THE INSTALLATION
OF A FUTURE 23@kV LINE

c. NUMBER OF EACH TYPE OF STRUCTURE AND LENGTH OF EACH PORTION OF THE R/W:
4 AND 3.9 MILES

d. STRUCTURE MATERIAL AND RATIONALE FOR THE SELECTION OF SUCH MATERIAL:
GALVANIZED STEEL TO MATCH THE LATTICE STRUCTURES

e. FOUNDATION MATERIAL: CONCRETE (REVEAL WILL VARY BASED ON TERRAIN)
f. AVERAGE WIDTH AT CROSSARM: 84 FEET

g. AVERAGE WIDTH AT BASE: 76 FEET

h. MAX, MIN, AND AVERAGE STRUCTURE HEIGHTS: 160 FEET, 125 FEET, AND 143 FEET
MEASURED FROM GROUNDLINE AT STRUCTURE CENTERLINE AND DOES NOT INCLUDE
FOUNDATION REVEAL

I. AVERAGE SPAN LENGTHs 1026 FEET (RANGE 350 - 1289 FEET)

J- MINIMUM CONDUCTOR-GROUND CLEARANCE UNDER MAXIMUM OPERATING CONDITIONS: 22.5°
AND 32.2' AT 120°F PER THE NATIONAL ELECTRICAL SAFETY CODE FOR THE 23@kV LINE

NOTE: Information contained on drawing 1s to be considered preliminary
In nature and subject to change based on final design.
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ATTACHMENT I[1.B.3.111

STRUCTURE *®#574/1 - 19
DOUBLE CIRCUIT H-FRAME STRUCTURE

4 PROPQSED
< 500KV CIRCUIT
é‘z (LINE *574)
@
<f<>>

160°

a. MAPPING THAT IDENTIFIES EACH PORTION OF THE PREFERRED ROUTE:
SEE ATTACHMENT II.B.5

b. RATIONALE FOR THE SELECTION OF THE STRUCTURE TYPE: ALLOWS THE INSTALLATION
OF A FUTURE 23@kV LINE

c. NUMBER OF EACH TYPE OF STRUCTURE AND LENGTH OF EACH PORTION OF THE R/W:
1 AND 3.9 MILES

d. STRUCTURE MATERIAL AND RATIONALE FOR THE SELECTION OF SUCH MATERIAL:
GALVANIZED STEEL TO MATCH THE LATTICE STRUCTURES

e. FOUNDATION MATERIAL: CONCRETE (REVEAL WILL VARY BASED ON TERRAIN)
f. AVERAGE WIDTH AT CROSSARM: 67.5 FEET

g. AVERAGE WIDTH AT BASE: 40.5 FEET

h. MAX, MIN, AND AVERAGE STRUCTURE HEIGHTS: 160 FEET, 160 FEET, AND 160 FEET
MEASURED FROM GROUNDLINE AT STRUCTURE CENTERLINE AND DOES NOT INCLUDE
FOUNDATION REVEAL

I. AVERAGE SPAN LENGTHs 1026 FEET (RANGE 350 - 1289 FEET)

J- MINIMUM CONDUCTOR-GROUND CLEARANCE UNDER MAXIMUM OPERATING CONDITIONS: 22.5°
AND 32.2' AT 120°F PER THE NATIONAL ELECTRICAL SAFETY CODE FOR THE 23@kV LINE

NOTE: Information contained on drawing 1s to be considered preliminary

In nature and subject to change based on final design.
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ATTACHMENT I[L.B.3.1v

STRUCTURE *574/1 - 19
SINGLE CIRCUIT DOUBLE DEADEND POLE

&
& 1
AN
QQS'V
PROPQOSED
500KV CIRCUIT
(LINE =574)

150°

A
o g 78

a. MAPPING THAT IDENTIFIES EACH PORTION OF THE PREFERRED ROUTE:
SEE ATTACHMENT I1.B.5

b. RATIONALE FOR THE SELECTION OF THE STRUCTURE TYPE:
ALLOWS PHASE ROLL TO PROVIDE PHASING AT ELMONT BACKBONE

c. NUMBER OF EACH TYPE OF STRUCTURE AND LENGTH OF EACH PORTION OF THE R/W:
1 AND 3.9 MILES

d. STRUCTURE MATERIAL AND RATIONALE FOR THE SELECTION OF SUCH MATERIAL:
GALVANIZED STEEL TO MATCH LATTICE STRUCTURES

e. FOUNDATION MATERIAL: CONCRETE (REVEAL WILL VARY BASED ON TERRAIN)

f. AVERAGE WIDTH AT CROSSARM: 33 FEET

g. AVERAGE WIDTH AT BASE: 7.5 FEET

H.MAX., MIN. AND AVERAGE STRUCTURE HEIGHTSs 150 FEET. 158 FEET. AND 150 FEET

MEASURED FROM GROUNDLINE AT STRUCTURE CENTERLINE AND DOES NOT INCLUDE
FOUNDATION REVEAL

I. AVERAGE SPAN LENGTHs 1026 FEET (RANGE 350 - 1289 FEET)

J- MINIMUM CONDUCTOR-GROUND CLEARANCE UNDER MAXIMUM OPERATING CONDITIONS: 27.9'
AND 46.7' AT 120°F PER THE NATIONAL ELECTRICAL SAFETY CODE

NOTE: Information contained on drawing 1s to be considered preliminary

In nature and subject to change baesed on final design.
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ATTACHMENT [L.B.3.v

STRUCTURE =574/1 - 19
SINGLE CIRCUIT DOUBLE DEADEND TOWER

PROPOSED
500KV CIRCUIT
(LINE =574)

120’

1.5

e

MIN
\LA

!le 43.2° |

47.2" /'I

a. MAPPING THAT IDENTIFIES EACH PORTION OF THE PREFERRED ROUTE:
SEE ATTACHMENT I[1.B.5

b. RATIONALE FOR THE SELECTION OF THE STRUCTURE TYPE:
SIMILAR TO STRUCTURE BEING REPLACED

c. NUMBER OF EACH TYPE OF STRUCTURE AND LENGTH OF EACH PORTION OF THE R/W:
1 AND 3.9 MILES

d. STRUCTURE MATERIAL AND RATIONALE FOR THE SELECTION OF SUCH MATERIAL:
GALVANIZED STEEL IS THE COMPANYS STANDARD FOR LATTICE STRUCTURES

e. FOUNDATION MATERIAL: CONCRETE (REVEAL WILL VARY BASED ON TERRAIN)

F. AVERAGE WIDTH AT CROSSARMs 93.7 FEET

G. AVERAGE WIDTH AT BASEs 47.2 FEET

H.MAX. MIN. AND AVERAGE STRUCTURE HEIGHTS:120 FEET. 120 FEET. AND 120 FEET

MEASURED FROM GROUNDLINE AT STRUCTURE CENTERLINE AND DOES NOT INCLUDE
FOUNDATION REVEAL

I. AVERAGE SPAN LENGTHs 1026 FEET (RANGE 350 - 1289 FEET)

J« MINIMUM CONDUCTOR-GROUND CLEARANCE UNDER MAXIMUM OPERATING CONDITIONS: 27.9'
AND 46.7° AT 120°F PER THE NATIONAL ELECTRICAL SAFETY CODE

NOTE: Information contained on drawing 1s to be considered preliminary

In noture ond subject to change besed on final design.
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ATTACHMENT IL.B.3.v1

STRUCTURE *574/19 - 37
DOUBLE CIRCUIT SUSPENSION TOWER

94,5’ |

&
\g? PROPOSED
> 500KV CIRCUIT
S (LINE *574)
QQ“Q’
“FUTURE

144

1.5
MIN

Lue
T

a. MAPPING THAT IDENTIFIES EACH PORTION OF THE PREFERRED ROUTE:
SEE ATTACHMENT II.B.5

b. RATIONALE FOR THE SELECTION OF THE STRUCTURE TYPE: ALLOWS THE INSTALLATION
OF A FUTURE 23@kV LINE

c. NUMBER OF EACH TYPE OF STRUCTURE AND LENGTH OF EACH PORTION OF THE R/W:
12 AND 3.5 MILES

d. STRUCTURE MATERIAL AND RATIONALE FOR THE SELECTION OF SUCH MATERIAL:
GALVANIZED STEEL IS THE COMPANYS STANDARD FOR LATTICE STRUCTURES

e. FOUNDATION MATERIAL: CONCRETE (REVEAL WILL VARY BASED ON TERRAIN)
f. AVERAGE WIDTH AT CROSSARM: 94.5 FEET
g. AVERAGE WIDTH AT BASE: 41.5 FEET (RANGE 33.80 - 50.0 FEET)

h. MAX, MIN, AND AVERAGE STRUCTURE HEIGHTS: 169 FEET, 119 FEET, AND 142 FEET
MEASURED FROM GROUNDLINE AT STRUCTURE CENTERLINE AND DOES NOT INCLUDE
FOUNDATION REVEAL
1. AVERAGE SPAN LENGTH: 1124 FEET (RANGE 696 - 1379 FEET)
Jj» MINIMUM CONDUCTOR-GROUND CLEARANCE UNDER MAXIMUM OPERATING CONDITIONS: 22.5°
AND 32.2° AT 12@0°F PER THE NATIONAL ELECTRICAL SAFETY CODE FOR THE 230kV LINE
NOTE: Information conteined on drawing 1s to be considered preliminary

1n nature and subject to change based on final design.
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ATTACHMENT I[1.B.3.v11

STRUCTURE *574/19 - 37
DOUBLE CIRCUIT 3-POLE STRUCTURE

4
& T
&\
N PROPOSED
4 500KV CIRCUIT
QQ~ (LINE =574)
" FUTURE

140’

1L
e

34’

1.5
MIN

76’

a. MAPPING THAT IDENTIFIES EACH PORTION OF THE PREFERRED ROUTE:
SEE ATTACHMENT II.B.5

b. RATIONALE FOR THE SELECTION OF THE STRUCTURE TYPE: ALLOWS THE INSTALLATION
OF A FUTURE 23@kV LINE

c. NUMBER OF EACH TYPE OF STRUCTURE AND LENGTH OF EACH PORTION OF THE R/W:
6 AND 3.5 MILES

d. STRUCTURE MATERIAL AND RATIONALE FOR THE SELECTION OF SUCH MATERIAL:
GALVANIZED STEEL TO MATCH THE LATTICE STRUCTURES

e. FOUNDATION MATERIAL: CONCRETE (REVEAL WILL VARY BASED ON TERRAIN)
f. AVERAGE WIDTH AT CROSSARM: 84 FEET

g. AVERAGE WIDTH AT BASE: 76 FEET

h. MAX, MIN, AND AVERAGE STRUCTURE HEIGHTS: 150 FEET, 125 FEET, AND 137 FEET
MEASURED FROM GROUNDLINE AT STRUCTURE CENTERLINE AND DOES NOT INCLUDE
FOUNDATION REVEAL

1. AVERAGE SPAN LENGTH: 1124 FEET (RANGE 696 - 1379 FEET)

J» MINIMUM CONDUCTOR-GROUND CLEARANCE UNDER MAXIMUM OPERATING CONDITIONS: 22.5°

AND 32.2' AT 120°F PER THE NATIONAL ELECTRICAL SAFETY CODE FOR THE 230kV LINE

NOTE: Information contained on drawing 1s to be considered preliminary

1n nature and subject to change based on final design.
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ATTACHMENT I[1.B.3.vi11

STRUCTURE #574/37 - 124
DOUBLE CIRCUIT SUSPENSION TOWER

| 94.5° |

<\ VANLVAVAVAAVAVAVAV.AN

V'V V\/
2 AN . AN PROPOSED 11
N A X 500KV CIRCUI
S \ v (LINE =574)
QQ{(/
"FUTURE

149

1.5
MIN

o. MAPPING THAT IDENTIFIES EACH PORTION OF THE PREFERRED ROUTE:
SEE ATTACHMENT I[L.B.5

b. RATIONALE FOR THE SELECTION OF THE STRUCTURE TYPE: ALLOWS THE INSTALLATION
OF A FUTURE 230kV LINE

c. NUMBER OF EACH TYPE OF STRUCTURE AND LENGTH OF EACH PORTION OF THE R/W:
77 AND 18.8 MILES

d. STRUCTURE MATERIAL AND RATIONALE FOR THE SELECTION OF SUCH MATERIAL:
GALVANIZED STEEL [S THE COMPANYS STANDARD FOR LATTICE STRUCTURES

e. FOUNDATION MATERIAL: CONCRETE (REVEAL WILL VARY BASED ON TERRAIN)
f. AVERAGE WIDTH AT CROSSARM: 94.5 FEET
g. AVERAGE WIDTH AT BASE: 43.2 FEET (RANGE 33.0 - 51.7 FEET)

h. MAX, MIN, AND AVERAGE STRUCTURE HEIGHTS: 174 FEET, 119 FEET, AND 148 FEET
MEASURED FROM GROUNDLINE AT STRUCTURE CENTERLINE AND DOES NOT INCLUDE
FOUNDATION REVEAL

1. AVERAGE SPAN LENGTH: 1141 FEET (RANGE 247 - 1420 FEET)

Jj» MINIMUM CONDUCTOR-GROUND CLEARANCE UNDER MAXIMUM OPERATING CONDITIONS: 22.5°

AND 32.2' AT 120°F PER THE NATIONAL ELECTRICAL SAFETY CODE FOR THE 230kV LINE

NOTE: Information contained on drawing 1s to be considered preliminary
In nature and subject to change based on final design.
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ATTACHMENT IL.B.3.1x

STRUCTURE #574/37 - 124
DOUBLE CIRCUIT 3-POLE STRUCTURE

&
&
N PROPOSED
< 5@0KV_CIRCU I
& (LINE *574)
FUTURE

P - 230KV CIRCUIT_:"

140’

I
e

34’

1.5
MIN

76’

o. MAPPING THAT IDENTIFIES EACH PORTION OF THE PREFERRED ROUTE:
SEE ATTACHMENT II.B.5

b. RATIONALE FOR THE SELECTION OF THE STRUCTURE TYPE: ALLOWS THE INSTALLATION
OF A FUTURE 230kV LINE

c. NUMBER OF EACH TYPE OF STRUCTURE AND LENGTH OF EACH PORTION OF THE R/W:
9 AND 18.8 MILES

d. STRUCTURE MATERIAL AND RATIONALE FOR THE SELECTION OF SUCH MATERIAL:
GALVANIZED STEEL TO MATCH THE LATTICE STRUCTURES

e. FOUNDATION MATERIAL: CONCRETE (REVEAL WILL VARY BASED ON TERRAIN)
f. AVERAGE WIDTH AT CROSSARM: 84 FEET

g. AVERAGE WIDTH AT BASE: 76 FEET

h. MAX, MIN, AND AVERAGE STRUCTURE HEIGHTS:15@ FEET, 120 FEET, AND 137 FEET
MEASURED FROM GROUNDLINE AT STRUCTURE CENTERLINE AND DOES NOT INCLUDE
FOUNDATION REVEAL

1. AVERAGE SPAN LENGTH: 1141 FEET (RANGE 247 - 1420 FEET)

J» MINIMUM CONDUCTOR-GROUND CLEARANCE UNDER MAXIMUM OPERATING CONDITIONS: 22.5°

AND 32.2° AT 120°F PER THE NATIONAL ELECTRICAL SAFETY CODE FOR THE 23@kV LINE

NOTE: Information contained on drawing 1s to be considered preliminary

1n nature and subject to change based on final design.
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ATTACHMENT 11.B.3.x

STRUCTURE *#574/37 - 124
SINGLE CIRCUIT DOUBLE DEADEND TOWER

N I
e‘%
N\
\e\ PROPOSED
v 500KV CIRCUIT
Q{o (LINE *574 & %5868)

160°

MIN

I

ia]
55.8’

a. MAPPING THAT IDENTIFIES EACH PORTION OF THE PREFERRED ROUTE:
SEE ATTACHMENT IL.B.5

b. RATIONALE FOR THE SELECTION OF THE STRUCTURE TYPE:
SIMILAR TO STRUCTURE BEING REPLACED

c. NUMBER OF EACH TYPE OF STRUCTURE AND LENGTH OF EACH PORTION OF THE R/W:
1 AND 18.8 MILES (LINE 574)
2 AND 0.2 MILES (LINE 568)

d. STRUCTURE MATERIAL AND RATIONALE FOR THE SELECTION OF SUCH MATERIAL:
GALVANIZED STEEL IS THE COMPANYS STANDARD FOR LATTICE STRUCTURES

e. FOUNDATION MATERIAL: CONCRETE (REVEAL WILL VARY BASED ON TERRAIN)

f. AVERAGE WIDTH AT CROSSARM: 81.5 FEET

g. AVERAGE WIDTH AT BASE:55.8 FEET

52.8° ! ‘
1

h. MAX, MIN, AND AVERAGE STRUCTURE HEIGHTS: 160 FEET, 160 FEET, AND 16@ FEET

MEASURED FROM GROUNDLINE AT STRUCTURE CENTERLINE AND DOES NOT INCLUDE
FOUNDATION REVEAL

1. AVERAGE SPAN LENGTH: 1141 FEET (RANGE 247 - 1420 FEET) (LINE 574)
311 FEET (RANGE 281 - 367 FEET) (LINE 568)
J MINIMUM CONDUCTOR-GROUND CLEARANCE UNDER MAXIMUM OPERATING CONDITIONS: 27.9°
AND 46.7' AT 120°F PER THE NATIONAL ELECTRICAL SAFETY CODE

NOTE: Information contained on drawing 1s to be considered preliminary
In noture and subject to change based on final design.
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1. DESCRIPTION OF THE PROPOSED PROJECT
B. Line Design and Operational Features

4. With regard to the proposed supporting structures for all feasible
alternate routes, provide the maximum, minimum and average
structure heights with respect to the whole route.

Response: Using single circuit 500 kV towers, the minimum height would be 104 feet, the
max height would be 164 feet, and the average would be 136 feet.
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1. DESCRIPTION OF THE PROPOSED PROJECT

B.

Response:

Line Design and Operational Features

5. For lines being rebuilt, provide mapping showing existing and
proposed structure heights for each individual structure within the
ROW, as proposed in the application.

See Attachment I1.B.5 for existing and proposed structure locations.

The proposed approximate structure heights are from the conceptual design
created to estimate the cost of the proposed Rebuild Project and are subject to
change based on final engineering design. The approximate structure heights do
not include foundation reveal and assume equal leg lengths based on the
centerline ground elevation.

Structure Existing Structure Proposed Attachment
Number Height (ft.) Structure Height | 11.B.3.
(Line #574) (ft.) Structure Type
1 114 120 Vv
1A n/a 150 0\
2 112 160 i
3 117 160 iii
4 95 139 i
5 100 134 i
6 110 139 i
7 115 134 i
8 82 125 i
9 114 135 i
10 95 154 i
11 95 139 i
12 125 154 i
13 107 150 i
14 120 154 i
15 95 139 i
16 125 154 i
17 110 149 i
18 120 154 i
19 102 150 Vil
20 140 169 Vi
21 135 164 vi
22 97 140 Vil
23 100 139 Vi
24 95 134 Vi
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25 92 135 Vil
26 110 134 Vi
27 105 144 Vi
28 110 144 Vi
29 97 135 Vil
30 110 149 Vi
31 110 144 Vi
32 97 135 Vil
33 95 134 Vi
34 85 119 Vi
35 82 125 Vii
36 115 134 Vi
37 90 139 viii
38 120 139 vili
39 90 134 viii
40 100 139 vili
41 125 154 viii
42 105 139 viii
43 95 134 viii
44 136 159 vili
45 107 150 IX
46 105 144 viii
47 120 144 viii
48 90 134 viii
49 90 119 Vili
50 90 119 viii
51 105 134 viii
52 115 154 viii
53 141 154 viii
54 87 135 IX
55 100 119 viii
56 75 119 viii
57 110 144 viii
58 120 159 viii
59 141 164 viii
60 110 139 viii
61 120 134 vili
62 75 134 vili
63 92 140 X
64 115 134 viii
65 90 124 viii
66 145 169 viii
67 120 169 viii
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68 146 164 viii
69 87 135 IX
70 145 174 viii
71 140 174 viii
72 125 164 vili
73 92 135 IX
74 115 144 viii
75 100 134 viii
76 107 150 IX
77 120 154 viii
78 95 134 Viii
79 110 144 viii
80 115 149 viii
81 105 139 vili
82 110 154 viii
83 130 164 vili
84 120 159 viii
85 140 164 viii
86 120 164 viii
87 115 149 vili
88 115 144 viii
89 110 154 viii
90 125 149 viii
91 92 125 X
92 115 144 Vili
93 80 129 viii
94 95 129 viii
95 105 134 viii
96 115 144 viii
97 100 139 viii
98 100 134 viii
99 110 154 viii
100 150 169 viii
101 130 164 viii
102 110 154 viii
103 115 144 viii
104 105 149 vili
105 140 169 vili
106 125 174 viii
107 115 154 viii
108 125 154 viii
109 120 159 viii
110 135 164 viii
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111 110 139 viii
112 115 154 viii
113 120 154 viii
114 120 159 viii
115 115 139 viii
116 110 154 viii
117 125 154 viii
118 125 159 viii
119 82 120 iX
120 110 134 viii
121 105 154 viii
122 115 140 iX
123 160 160 X
Min 75 119
Max 160 174
Average 111 146
Structure Existing Structure Proposed Attachment
Number Height (ft.) Structure Height | 11.B.3.
(Line #568) (ft.) Structure Type
257 160 160 X
258 (New) n/a 160 X
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640 | 133HS
12/10/v0 409 €vio
:e)eq :Ag pasedaid :0loid AUZ 2D

eluibn ABiaug uoluiwoq
Jueoslddy JeumQ

euibii ‘sepunog suljoie) pue JsaAoueH

pIINGaY SUIT UOISSILISUEIL AY 00G
ynwsApeT - Juow|3 ¥/ aur

dVIN SNOILYOOT 3dNLONYLS

L1X44 10 9215 [euiBuO je pajuud UsyM 13 000') = NI | S 9[e0g

oS s wowpeny sioipinay wsiory

1e9AB1 UOEPUNOJ BPNIoUL 10U Op SIUBIAY BinonAS “BueauIBua euy o} 10algns pue
ewiin ABiouz uouwiog Aq papiAId SIUBIBY PUE SUOKEO0] AIMONAS
020z de 192115 PO 143 odoL S9SN depy evoneN woy dewsseg |
:SSJON

Aiepunog Ajunog —-— h<
uone)s Buiyoums/uonersans Bunsixa W [\ -

14000 000°k  00S 0 simonag pesodoid [
S'g'll INJNHOVLLY | | | | | paoe|day oq o} sunpnis Bulsix3 ] .

ealy 108loid _II_

viva3als
vGl | 6EL | PGl sel | szr | ver [ et | ver | eel | 0oL | o091 43 05l | (1994) WBleH ainjonnyg pasodold
4 56 56 vl | 28 GLL | oLl | ool 56 Ll | 2L vLl VIN (1994) 1ybIoH ainjonig Bunsixg
TUwLS | TTvLS |OT/vLS | 61vLS | 8L | LivlS | 9mis | swis | vives | ewis | zwis | Tives |vimes laqunN aI1nnns
g'a3nave

bl Bl T
SR S — ~
\\ i %B//I ~<
7 / SSESS
/7 Ll oS
4 ~
s% 3 % ~<
\\0\55 LS o I/MII
\\\ 2 Ty
&’ o
\ﬂgB 12 //l S L
\ s\ S~ .
EWlsS w7 S~
\\\s - INW//
@ 2dus
\\ﬁm ///
\s g //&/W/
4 ;%@ NOILVLS
& \ vifis ONIHOLIMS

1INOWT3

T

120



P suoneontenRAS” sEI oY

6 40 ¢ 133HS . v ol 005 sy .
B Aosa3 sotnion e papAcsd S o suoooe amomns 2 E
12/10/%0 409 evio QNON%\_/EQQE%ssEwmoaﬁwOm:%s_mcg_mzse.%s%mmf . B
a)eg :Ag pasedaid :08foid AUZ 2D oy ‘Fm_m__m_m F
elubuip ABisug uoluiwoq
jueoljddy 1eumQ
eluiblip ‘sanunog auljoled pue JenoueH
PIINGaY dUIT UOISSIWSURIL AY 00S fuepunog AUnog ——
c«_Ew\A_umn_ Tjuoua 25 U 21XLL 10 821s [euibuo Je pajuud UsuMm 14 000°L = NI | S! 9[e9S uonels Buiyoumsy/uonelsans bunsix3 4
dVIN SNOILYDO1 3dNLONY1S ‘ . ainpnug pesodoid [
S'a’'ll INSWHOVLLY - Oo_o ¢ | oo_o ' oﬁ_um ﬁ_u paoejdey aq o} aanjonuis Bunsixa ]
ealy Jo8loid _II_
V1ivd 3ls
vyl vel gel vel 6el ovl vol 691 0SL vSl 67l vSl 6el vSL 05l | (3994) JybieH ainjonils pasodold
je0]3 (0]%% 26 G6 00l 16 Gel 0143 [40)% ocl (01%% acl S6 (/4% 0L (1994) BleH ainjonis Bunsix3g
L2IVLS | 9CIVLS | S2IVLS | veIv.LS | €CIv.S | ¢CIvLS | TCIvLS | 0CIv.S |6T/VLS | 8T/V.LS | LTIvLS | OTIWLS | STIVLS | VTIVLS | ETIVLS JaquIinNN ainyonns
g'g1379vL
X ~
NN
N ~ //
~N ~
s N\
X ~ //
~N ~
Ne N
wMWB Sy
~N ~
NN
[N N
seus N \\
.
DR P %
//AW// LT —€TIvLS
ey o ﬂv\ %
R N\ - s
N Iﬁ // - WV\\ -—
MG N \\\\\m\ﬁm
N / r \@ -
Yo, Dk - _ - Ills
N —For S it =R
NNEIIIIAWIIIII \\\\A%
< TERTE~ ~— Same Oy \\%\\\
Sl b l@ -

121



640 € 133HS

409
:Ag paiedaid

12/10/%0
:e)eq

€vi0
108loid AU 20

ejuibap AB1au3 uojuiwoq
Jueslddy JeumQ
ejuibliiA ‘seunoy auljole) pue JaAoueH

PliNGaY BUIT UOISSIWSUBLL AY 00S
ynwsApeT - Juow3 ¢/ aur

dVIA SNOILVOOT 3dNLONYLS

“[eaAa1 UoEPUNOJ 3pNjoUl 10U Op SIBIaY BINPNAS “BulisaulBua [euy o) 1aANS pue
ewibiA AB10U3 uoluIWOQ Aq PapIOId SIUBIBY PUE SUONEOD] BINONAS T
0202 dei 19a0S PLOM 11453 odoL SOSN dey feuonieN wioyy dewaseg 'L

21X44 30 0215 [eUiByO Je pajuud usym 14 000° = NI L S1 01eds

o wewweny y wowis

g

:seloN

T

g 113309
§/133HS A
P NpmraSHS. FAMEE[IS

fiepunog Auno) —-—
uonels Buiyopms/uonelsqng bunsix3

140002 000t 00S O ainionis pesodold [
S'g'll LINIWHOVLLY | . | X | paoe|dey aq 0} ainonig Bunsixy [ -
ealy Josfoid _II_
Vvivda 3lis
6¢gl 12°12 6¢cl el 6cl 6¢l el acl 6Ll el el 144" 6vl Geel 144" (1994) bleH ainjonig pesodoid
GolL Gcl 00l 06 ocl 06 SLl 4] 1%} G6 16 oLl oLl 16 oLl (1924) WbloH ainjoniys Bunsix3
ZvIvLS | TYIVLS |OVIVLS | 6E17LS | 8EIVLS | LEIVLS | 9SVLS | SEIVLS | VEIVLS | €EIVLS | 2EIVLS | TEIVLS | 0SIVLS | 62/LS | 827G laquinN ainonns
S'g’3ngve
NOILYLSENS \|||||||||||||||®l-|’|||’.
dd dOOMNITHED L, NERRE e e A SRR ST ]

cyiv.LS Tviv.S ov/v.S

iy o, e = NWEonl SN Nuirmg =, L= S

[ — i ——— -

ervis BEviS VT —— = = — & - =7Ewis

SEWLS

LEIVLS

m% - ==l
& = == TS

T1EVLS 8¢/v.S r

122



6 40 ¥ 133HS

12/10/%0
:aleq

409
:Ag pasedaid

€710
osloid AUg 20

eluibiip ABiaug uoluiwog
Jueoljddy JeumQ
eluibiiA ‘seluNoy auljole) pue JIsAouBH

pIINgay aulT uoissiwsuell AX 005
unwsApeT - Juow3 .G aur

dVIN SNOILYOO1 3dN1OoNd1LS

21X11 40 8218 [euiBuo 1e pajuud usyM 1 000'L = NI L S! 8jeos

b suoness e Gal W EENY S0 N wows

ARSI UOYEPUNO BpNjoU Jou O SyBIeY BanjonAS “BuiieauiBus euy o} 10efqns pue
b AB1au3 uolwoq Aq papinoid SIYBIaY puE SUORESD] INPNAS 7
020z deyy 19211 PHOM [4S3 0doL SOSN dep [euoneN woy deweses |
SBI0N

Aiepunog Ajuno --—
uonels Buiyopms/uonelsans Bunsix3

) ) aimonyg pesodoid [X] L
GGl AINIJWHOVLLY 14 oo_o 4 _ oo_o b om_um ﬁ_u paoejday aq o) ainjnig Bunsixg 1] <
eauyjosloid | ] Yaamso £
V1iva 3lis
144" 6Ll 6Ll el Gl Gl 121 6Ll 6Ll 1% 144" 144" 0S1L 661 el (1994) 1ybreH ainjonug pesodoid
oLl 72 00} /8 (A4% Gl G0l 06 06 06 0ocl 0] 101 9cl G6 (1994) wbieH ainjoniyg Bunsixgy
1S/v.S | 9G/¥.S | SS/v.S | VvSIvLS | €S/VLS | ¢S/VLS | TS/VLS | 0S/VLS | 6VIV.LS | 8VIVLS | LYIV.S | OVIV.S | SvIv.S | vIv.S | EVIVLS J83qWnN aJmonis
S gl 3ngve
\\
P e
L7 _Bls
7 .
.2
7~ 7
— e \\
==
ova T - - s
o e =LA mﬂmm
I = o — YIS
o, - =— SIS
A - —— ©WhsS
e = N i =1 OGS
_ i) o — TISHIS
X - TS
T N ST RS L L T - l\m%B\\
—t Iﬂmﬁﬂ e o7 e Jmﬂtml| J%Bl\ T7
, & 3
9

T ATTRIT TR0

123




P suoneso A ga wowpenY y N - wow

6406 133HS J
{E3A81 UOEPUNO} BPNoU Jou Op SIUBIAY BuNPNIG “BulisaUIBUa [eul O} Joelans pue

ewibaiA AB15u3 uoiuIOQ Aq PPIACIA SIUBIBY PUE SUOREDD) SINONAS 7

L2/10/¥0 409 evio 0202 deyy 19313 pHOM 14ST odol SOSN depy [euoneN woiy dewsseg '

sai0N
:9)eq :Ag pasedaid osloid AUg 20

eluibiip ABiaug uoluiwog
Jueoljddy JeumQ

elulbliA ‘saunog auljoJe pue JoAoUEH oo p— ;

oizsnsfreiaas | viaansT
piingay aulT uoissiwsuel] AX 009 Aiepunog Ajuno --— U
usApen - Juowig p.g SurT uonels Buiyopms/uonelsans Bunsix3

21X11 40 8218 [euiBuo 1e pajuud usyM 1 000'L = NI L S! 8jeos

dVIN SNOILYOOT1 3dNLONdLS ‘ . aimonug pesodold [
g'gall AINJWNHOVLLY 14 oo_o ¢ | oo_o v om_um m_u paoe|dey aq 0} ainpnis m:_uﬂ_xm _M_ <
ealy 108foid
vivad 3ls

1243 V.l SelL Y9l 691 691 vl el (43 el el 6EL Y9l 651 (1094) BreH ainjonig pasodold
0143 14 /8 ol (43 Sl 06 SLi 6 A 0ch oL Lyl (43 (¥094) WbreH ainjonuis Bunsixy
TLIVLS | OLIVLS | 69/¥LS | 89/VLS | L9/V.LS | 99/VLS | S9/VLS | ¥9IVLS | €9/VLS | C9IVLS | T9/VLS [ 09/VLS | 6S/VLS | 8S/VLS JeaquinN ainionis
g'g11371avL

||||||I|\|I|&/
) .ISM%F\\ T G
= =T

LIvLS = ~o

i
~
SIS
YOS~ o —— S e i e, o T R S e
II
mowmﬁ o Imaﬂﬁﬂ S oS T T Io.%\qPE dm\M.ml 85T /S
NA

TSRO

124




eluibiip ABiaug uoluiwog
Jueoljddy JeumQ
eluibiiA ‘seluNoy auljole) pue JIsAouBH

pIINgay aulT uoissiwsuell AX 005

0a Aq pepinoid syBlay pue SUoREa0] 21N
020z del 1981 PHOM [¥S3 0doL S9SN depy [euoneN woy dewsseg

:saj0N

z
L

s suonesorampras s ey s 1 wouss
6 40 9 133HS
{E3A81 UOEPUNO} BPNoU Jou Op SIUBIAY BuNPNIG “BulisaUIBUa [eul O} Joelans pue
eiuBiip ABisug ut
12/10/%0 409 €710
:9)eq :Ag pasedaid osloid AUg 20

-
- —

% &.

Q) = — =T

\..W//ww‘l 4z
CRX

~

N
e

—— —— = 287G

== — T8M.S

22
v.S

e = =

-~ 133HS~
Kiepunog Ajunoy —-— ./\\\\\\\\\
r_«_Em\AUNl_ Tjuowa L6 oun L1XL} J0 3Zis [euiBuo Je pajuud uaym 14 000’} = NI | S! 2[eds uoneys Buiyoums/uoneisans Bunsix3 4 ~
dVIN SNOILYOOT1 3dNLONdLS ‘ . aimonug pesodold [
S'gll INSWHOVLLY ._.u_ oo_o ¢ | Oo_o ' oﬁ_um ﬁ_v paoe|dey aq o} aunnis Bunsixa [X] <
ealy Jo9loid _II_
viva 3ls
6S1 791 1% 6¢cl 6yl 144} el 12513 0SL el 1443 1943 79l (1984) WbleH ainjonis pesodoid
ozl o€l oLl S0l Gl oLl 66 ozl 201 00l Gl 26 Gzl (3094) WbieH ainjoniyg Buysixy
¥8/VL.S | €8/V.S | ¢8/V.LS | T8IVLS | 08/VLS | 6L/VLS | 8LIVLS | LLIELS | 9L/ELS | SLIELS | VLIELS | €LIVLS | CLIVLS JlaquinN a1nonis
S'g’l31avL
!
|
i
Il
Z
Al
o
n,
c|
i
£)
s\
. — ||.||\ﬂ.\|\\||.|l|\|\$ T lllll” T == = —
e WA \umnml.l\ﬂtﬁm LS, — e
L4 = — =W\ L - —his

— - — =
= = — gl ey M

TSRO

125




6 40 L 133HS

409
:Ag patedalq

12/10/%0
:eeq

€710
o8loid Aug 20

elubuip ABisug uoluiwoq
jueoljddy 1eumQ
eluibliiA ‘seluNo) suljole) pue JaAoueH

PIINGaY dUIT UOISSIWSURIL AY 00S
yywsApeT - Juow3 /G aur

dVIN SNOILVOOT 3dNLONdLS

21XLL 10 821 [uBLO Je pajuud USYM 14 000°} = NI | S1 9[es

P suoneontenRAS” sEI oY 191PINGSY /1008 unuskpe

“[BaA@I UOIEPUNO} BpNIOUI J0u Op SIYBIAY SiNjoNIS “BuliaaUBUa [euy ) 103IaNS pue
i AB1au3 UoIWoQ Aq PapIACI SIUBIAY PUE SUOKEO] AINONAS Z
0202 deyy 1911S PLOM 1S3 odoL SOSN deln feuonieN wioy deweses °|
seloN

— -
I, —-9=-93H,
Afiepunog Aunoy --—

uopels Bulyoums/uonelsang bunsix3 W

ainjpnug pasodoid [

Sl LINFWHOVLLY 14 oo_o.N _ oo._ué o.”_um m_u paoejdey aq o} aunjpnis Bunsixa [ <
ealy Jo8loid _II_
V1ivd 3ls
el 6€l 1443 el 4% 6C1 1443 acl 6vl 12°12 1442 6¥1 791 79l (1994) yb1eH ainjonig pasodoid
00} 00} Gll <col G6 08 Sll 6 acl oLl Sl Sl ocl ovl (1994) ybre ainjonng Bunsixy
86/7/.S | /6/7.S | 96/7.6 | S6/v.6 | ¥6/¥.S | €6/¥.S | ¢6/V.S | T6/¥.S | 06/v.S | 68/v.S | 88/v/S | /8/v/S | 98/¥.S | G8/v.S JaquinN 81njdnis
g'g1379vL
VAR T T BvIse e llmmwﬁm T e = J\%ﬂ — T — -3 ﬁn“lllllﬂmﬁ llll” ~r -
OOWLS =~ = L0
TOEVIS — o=
l'ww =3 l” lllml
T Fire= hlll g -
= ST~ = l” =
— M N
TSOVIS —

"X

™

VTR

126



6 40 8 133HS

409
:Ag patedalq

12/10/%0
:eeq

€710
o8loid Aug 20

elubuip ABisug uoluiwoq
jueoljddy 1eumQ
eluibliiA ‘seluNo) suljole) pue JaAoueH

PIINGaY dUIT UOISSIWSURIL AY 00S
yywsApeT - Juow3 /G aur

21XLL 10 821 [uBLO Je pajuud USYM 14 000°} = NI | S1 9[es

dVIN SNOILVOOT 3dNLONdLS

“[B9ABI UO)EPUNO} BpN|

P suoneontenRAS” sEI oY

191p1nG2Y 41005 Wwspe

u 0p s1UBlaY BN “BuLBBUIBUS [euy 0} 1aIANS pue

ewubuip A woq Aq papinod SJUBIaY puE SUOREOD] SINONAS 7

0202 deyy 1911S PLOM 1S3 odoL SOSN deln feuonieN wioy deweses °|
seloN

Afiepunog Aunoy --—
uopels Bulyoums/uonelsang bunsix3 W
ainjpnug pasodoid [

........ SR

S'dll INSWHOVLLY E oo_o.N | oo_oe oﬁ_um ﬁ_u paoe|dey q 0} ainpnig Bunsixg [ <
ealy Jo8loid _II_
Yiva 3ls
Y9l 651 ¥Sl ¥Gl vl 691 6bL il ¥Gl Y9l 691 ¥G1 | (3994) wbieH ainjonig pesodoid
GelL ozL Gzl GLL Gzl ovlL GoL GLL oLl oclL oSl oLl (1924) ybioH ainjonng Bunsix3g
OTT/V.S|60T/vLS|80T/¥LS |L0T/vLS 90T /772G |SOT/v.S|POT/vLS|E0T/v2S|20T/vLS|TOT/72G|00T /LS | 66/7LG laqwnN a1manns
S'g3ngve
O e S-Son o e i --||-%||-- —_————— S E St o
a7 el a7 = T esizA e e i Tl ——_——— Y = W 7T S I e = = == )R L AN
[daiiz 475 oo 9OLIVT ”o.w%ﬁ.ﬂ VOTWZE— — Im%m., iz e e

B\

— - s —- -

™

VTR

127



6 40 6 L133HS

409
:Ag patedalq

12/10/%0
:eeq

€710
o8loid Aug 20

elubuip ABisug uoluiwoq
jueoljddy 1eumQ
eluibliiA ‘seluNo) suljole) pue JaAoueH

PIINGaY dUIT UOISSIWSURIL AY 00S
yywsApeT - Juow3 /G aur

dVIN SNOILVOOT 3dNLONdLS

21XLL 10 821 [uBLO Je pajuud USYM 14 000°} = NI | S1 9[es

P suoneontenRAS” sEI oY 191PINGSY /1008 unuskpe

“[BaA@I UOIEPUNO} BpNIOUI J0u Op SIYBIAY SiNjoNIS “BuliaaUBUa [euy ) 103IaNS pue
i AB1au3 UoIWoQ Aq PapIACI SIUBIAY PUE SUOKEO] AINONAS Z
0202 deyy 1911S PLOM 1S3 odoL SOSN deln feuonieN wioy deweses °|
seloN

Afiepunog Aunoy --—
uonels Buiyoyms/uoneisqng bunsixg W
ainjnug pasodoid [

g1l LNIWHOVLLY 14 oo_o.N . oo._u,r o.n_um m_u paoejdey aq 0} ainonus Bunsixa [X <
ealy Jo9foid _II_
viva3alls
091 09l 091 ovl ¥S1 vl ozl 651 ¥Sl Sl 6el 651 ¥Sl ¥S1 6cl | (1984) ybre ainjoniyg pesodoid
VIN 09l 091 GlLL SolL oLl z8 Gzl 14} oLl Gl 0zl ozl GLL oLl (1924) wbieH ainjonng Bunsixg
8G2/89S |/G2/89S|E€2T/V.S (22T V.S |TZT V.S |02T/vLS |6TT/V.S |8TT/VLS |LTT/7.S|9TT/v.S|STT/VLS|YTT/vLS|ETTVLS|2TT/VLS [TTT/VLS laqunN ainonns
S'g3ngve
NOILVLS X
ONIHOLIMS mgw\wwmw@mu RIS
HLINSAQV1 2T o =
CTIYS lm%wmq E NS =

FRCan e ma |

0cT,

53 mHWﬁW| At

7.

e, ¢

— - — - ——-

G P CTIIVEG L s 0T

e o Salysley Wil

it J'%ﬁlll‘lﬂﬂﬁ vmull

TR

L

128





