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bo.somers @duke-energy.com

October 9, 2017

VIA ELECTRONIC FILING

M. Lynn Jarvis

Chief Clerk

North Carolina Utilities Commission
4325 Mail Service Center

Raleigh, North Carolina 27699-4300

RE: Duke Energy Progress, LLC’s Verified Response to September 25,
2017 Order Requiring Additional Information
Docket No. E-2, Sub 1150
Dear Ms. Jarvis:
I enclose Duke Energy Progress, LLC’s Verified Responses to the Commission’s
September 25, 2017 Order Requiring Duke Energy Progress LLC to Provide Additional

Information, for filing in connection with the referenced matter.

Thank you for your attention to this matter. If you have any questions, please let

me know.

Lawrence B. Somers

incerely,

Enclosures

cc: Parties of Record
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CERTIFICATE OF SERVICE

I certify that a copy of Duke Energy Carolinas, LLC's Verified Response to
September 25, 2017 Order Requiring Duke Energy Progress, LLC to Provide Additional
Information, in Docket No. E-2, Sub 1150, has been served by electronic mail, hand
delivery or by depositing a copy in the United States mail, postage prepaid to the
following parties:

David Drooz Oliver Canaday
Tim Dodge 713 Camellia Avenue
Public Staff Pana City, FL 32404

North Carolina Utilities Commission
4326 Mail Service Center

Raleigh, NC 27699-4326
david.drooz @psncuc.nc.gov
tim.dodge @psncuc.nc.gov

This the 9™ day of October, 2017.

b, e

Lawrence B. Somers 7
Deputy General Counsel
Duke Energy Corporation

P. O.Box 1551 /NCRH 20
Raleigh, NC 27602
Telephone: 919.546.6722
bo.somers @duke-energy.com
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October 9, 2017

Several members of the public commented that they were unaware of the public
meetings that DEP hosted in November of 2016, suggesting that they did not
learn of the proposed project until they received certified letters from the
Company informing them that the route would go through their property. Please
explain how DEP notified persons in the potential path(s) of the transmission of
the public meetings hosted by DEP, and comment on whether DEP’s mailing

missed some people in the study area.

Response:

DEP made several reasonable efforts to notify members of the public in the
siting study area of the public workshops for the transmission line siting project.
The mailing list for the public workshops was developed by DEP contractor
Burns & McDonnell within the scope set by the Duke Energy Public
Engagement Specialist, Drew Gilmore. The primary data sources to obtain
parcel owner information and mailing addresses were the Johnston County and
Wake County tax assessor databases. For all candidate routes, the mailing list
included owners of parcels within 500 feet either side of a proposed candidate
route centerline (1,000-ft corridor). If any portion of a parcel was within the
1,000-ft corridor for any of the candidate routes, a letter was mailed to the

owner of record with the respective county tax assessor’s office.

Letters were sent to 1,036 owners of 1,313 parcels. In addition, announcement
letters were sent to both Johnston and Wake County administrators and each
municipal government within the study area. Two newspaper advertisements
also ran in the News & Observer in the weeks prior to the events. The letters
were sent via USPS priority mail on November 4, 2016 and invited owners to
one or both of the open house events on November 16, 2016 and November 17,

2016 respectively.

A small number of letters were returned due to a bad address, or the owner no
longer lived at the address on file with the tax assessor, and no forwarding
address information was on file with the USPS. In those cases, the letter was
mailed again to the address of the subject property, and the envelope was
addressed to the owner “OR CURRENT RESIDENT.” No letters were returned

from the second mailing.

Public commenters stated that trees had been inappropriately cut down during
the survey process. Explain in detail what occurred and whether it was

necessary to compensate any landowners for damage.

Response:
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N.C. Gen. Stat. 840A-11 grants DEP the right to enter property to make
surveys, borings, examinations, and appraisals as may be necessary or expedient
in carrying out and performing its statutory eminent domain rights after
providing 30 days’ written notice. Each property owner received a certified
return receipt letter informing them of DEP’s plans and rights pursuant to the
statute. Some trees were cut or trimmed in order to site the center line. Pursuant
to the statute, DEP will compensate each landowner for the damages. If the
CPCN is granted, then the entire 125 path will be cleared of trees and what was
damaged during the survey will be included in the settlement.

In DEP’s communications with property owners in advance of the centerline
survey field work, DEP told property owners that no trees six-inches or larger in
diameter would be cut as part of the centerline survey work. Late in the evening
of June 15, 2017, Dr. Casey Johnson sent several text messages and included
photos of trees that were cut on a neighbor’s property, some of which appeared
to be larger than six-inches in diameter. DEP asked for the property owner’s
name, Tracy Adams, and her contact information, and then attempted to call
Mrs. Adams to get more information. Mrs. Adams did not answer the phone
that evening, but DEP employee Drew Gilmore left a voicemail.

Immediately after attempting to reach the property owner, Mr. Gilmore
contacted the project manager, siting lead, community relations manager, real
estate personnel and the lead surveyor that same evening to inform them of the
information he had received. The lead surveyor stopped all field work until DEP
could assess the situation.

Both Miranda Gregory (DEP Real Estate) and Mr. Gilmore tried to reach Mr.
and Mrs. Adams the following day, and each left voicemail messages. Miranda
Gregory was the first to reach Mrs. Adams when they spoke by phone on June
19, 2017. Ms. Gregory set up a meeting at their home the following week on
6/21/2017.

On June 21, 2017, the following Duke Energy personnel: Phil Williams-Project
Manager; Drew Gilmore-Public Engagement Specialist; Buz Moore-Real Estate
Lead; Miranda Gregory-Real Estate Land Agent; and Gene Herring-Real Estate
& Surveying/Property Owner liaison contractor met with Greg Adams, Tracy
Adams, Dana Adams Reaves & Johnston County Commissioner, Larry Wood at
the Adams’s home. Buz Moore explained the surveying process in detail and
answered all of the owners’ questions. Mr. Moore told them that Duke Energy
would reimburse the property owners for any damages. Mr. Moore introduced
Gene Herring as DEP’s onsite land agent to serve as an additional resource for
them to contact with any questions. Mr. Herring was retained to remain in the
field with the surveying crews, provide advance notice of scheduled survey
work to property owners by phone or in person when possible and to address
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any future issues that may arise in the field as quickly as possible. All DEP
personnel engaged with the owners individually, listened to their concerns and
answered all their questions.

Public commenters questioned why DEP did not propose a shorter route, one
using the existing ROW for the Cumberland-Wake 500-kV line. Please respond
to that question. In addition, is it possible to serve the area directly from that
500-kV line? Explain.

Response:

DEP’s application and testimony explains in detail the basis for the selected
transmission line route. As with every DEP siting project, DEP Transmission
Planning is consulted prior to initiating the siting study to determine which
transmission line(s) could be tapped to serve the new load. For the case of the
Cleveland-Matthews Road project, DEP Transmission Planning studied the
request and determined that any of the three existing 230kV lines in the area
(Lee-Milburnie 230kV, Erwin-Milburnie 230kV, Erwin-Selma 230kV) could
serve the new load. As such, the DEP Siting, Permitting and Engagement team
decided to use these same three existing lines to define the project study area.
As shown in the “Routing Study and Environmental Report,” several alternative
routes shorter than the preferred route were studied.

At its closest point, the Cumberland-Wake 500KV line is approximately 3 miles
to the west of the proposed substation site. A route “using the existing ROW for
the Cumberland-Wake 500kV line” would actually have been longer than the
preferred route considering the length (either north or south) the line would
have to travel before reaching either the Lee-Milburnie 230kV line to the north
(approximately 14 miles) or the Erwin-Selma 230kV line to the south
(approximately 19 miles). In addition, DEP would not use the existing 500kV
ROW for the new 230kV line. There is likely some opportunity to share a
portion of the existing ROW, but additional adjacent ROW (on one side or the
other of the existing) would be required.

As for serving the area “directly from that 500kV line,” DEP has never allowed
a load connection to its 500 kV bulk transmission system. DEP’s 500-kV
transmission network is reserved for the bulk transport of large amounts of
electricity. DEP’s bulk transmission system includes all 500kV lines and
stations. These DEP 500kV facilities help form the backbone of the SERC bulk
transmission system and provide the primary means of serving large
geographical areas. A comprehensive study would be required to consider the
connection of any load to the Bulk System, and the expectation is that this
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would be rare. Only generators of 500 MW or greater will be considered for
connection to the 500kV system. These guidelines are documented in the DEP
Facilities Connection Requirements document
(https://www.oasis.oati.com/CPL/CPLdocs/DEP_FCR.pdf ).

Several public commenters expressed concern about electric-magnetic fields
from the proposed power line. How much EMF from the line will be
experienced by someone at the edge of the right of way? Directly under the
line? In the nearest home?

Response:

Duke Energy’s in-house Electric & Magnetic Fields (EMF) expert, Kim L.
Craven, Principal Engineer, attended the public workshops and provided
information regarding EMF. Please see the three files attached: Question 4,
Attachment 1 “EPRI — EMF and Your Health,” Question 4, Attachment 2 “EMF
Brochure” and Question 4, Attachment 3 “Duke Energy Electric and Magnetic
Fields,” all of which were available at the public workshops and on DEP’s
project website.

The following information, taken directly from page 3 of Question 4,
Attachment 2 addresses the specific questions asked for a 230kV line:

“TYPICAL MAGNETIC FIELD READINGS
Typical 60 hertz magnetic fields measured at various distances.
Magnetic fields are measured in milligauss (mG).

Transmission line: 230kV
Under line: 45-29
Edge of right of way: 1.9-6.4
50 ft. from edge: 1.0-35”

Several public commenters questioned the need for the project. Witness
Umbdenstock states that “This new substation site was purchased in 2015 based
on the projected load center in the vicinity of Cleveland Road and Mathews
Road.” Describe the load projections for this area and explain the basis for those
projections.

Response:

There are 3 distribution circuits which terminate near the intersection of
Cleveland Road and Matthews Road and serve this general area of Johnston
County:
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Mount Pleasant 24 kV — Edmondson 230 kV Bank #1
Barber Mill 24 kV — Clayton 115 kV Bank #1
Johnson Crossroads 24 kV - Edmondson 230 kV Bank #2

The January 2015 Winter Peak for the three feeders above were:
Mount Pleasant 24 kV — 17.8 MVA

Barber Mill 24 kV - 18.7 MVA
Johnson Crossroads 24 kV - 17.6 MVA

The Winter Planning Limit for 24 kV feeders is 17.6 MVA, so the three main

feeders were loaded to or past their planning limit.

The feeder growth rates are based upon the past 5-year historical peak trend or
the connected kVA growth over the same period. The connected kVA is the
sum of the new service transformers being added to the feeder, which is an

indicator of new customers being served.

The actual winter peak growth since 2013 has been 7.3% per year for the Mount
Pleasant feeder and 2.1% for the Johnson Crossroads feeder while the connected
kVA growth for the same is 2.5% and 3.4% respectively. The Barber Mill
feeder winter peak has grown by 3.7% per year, and its connected kVA growth

has been 3.1%.

The growth rates used for the future load projections on the Mount Pleasant

feeder is 3.0%, Johnson Crossroads is 2.5%, and Barber Mill is 1.0%.

Using the growth rates in the previous paragraph, the projected peaks in Winter

2020 (January 2020) for these same three feeders are:

Mount Pleasant 24 kV - 18.3 MVA
Barber Mill 24 kV - 18.7 MVA
Johnson Crossroads 24 kV — 12.8 MVA

The small blue circle in the middle of the attached map below is the location of
the Cleveland Matthews Road substation site. Each different color of line is a
different distribution circuit. The “green” feeder immediately northwest of the
proposed sub site is the Mount Pleasant 24 kV feeder out of Edmondson 230 kV
Sub well to the southwest of this area. Also please note that there are not many
customers served by this feeder until it gets to the split of Cornwallis Road and
Old Drug Store Road just west of 1-40. In other words, DEP is attempting to
provide an express circuit to this area to have as much capacity as possible

available and still is loaded past the planning limits.
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The proposed Cleveland Matthews Road 230 KV substation is critical for Duke
Energy Progress to continue providing reliable electric service to our existing
and future customers.

The letter dated July 31, 2017, to Christopher Ayers from Randy Johnson
(submitted into the Commission’s docket system on August 15, 2017) includes
an attachment purporting to be a map of part of DEP’s selected route. Is the map
accurate? If this map is accurate, the route appears to cross some 12-15 parcels
rather than following property lines. Please discuss the implications of moving
the route to the west or east to follow property lines or road(s), so as to reduce
the number of parcels being bisected by the route.

Response:

Yes, the referenced map from the letter dated July 31, 2017, to Christopher
Ayers from Randy Johnson is somewhat illegible, but it appears to be accurate.
Generally speaking, when routing through developed areas, preference is given
to maximizing the distance away from structures versus following property
lines. DEP’s position is, at this point, the route could potentially be moved east
or west as long as additional property owners are not impacted. DEP Real Estate
representatives are currently working with property owners to evaluate requests
to do just this. In addition, the DEP project team (Real Estate, Siting,
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Permitting, Engagement, Surveying, Project Management, and Line
Engineering) recently met to begin evaluating some of these requests.

On Thursday October 5, 2017, DEP staff met with several Public Staff
employees to provide a project update and review several of these requests from
property owners to shift the proposed centerline of the preferred route.

The same letter (from Mr. Johnson) states that the landowner would need to
install multiple access fences in order to accommodate the route. Please respond
to this concern.

Response:

As part of DEP’s standard right-of-way (“ROW”) agreement, any fences
crossing transmission line ROWSs are required to have gates so that DEP can
have access through the fence for Construction/Maintenance/Vegetation
Management equipment and activities. DEP would pay for any necessary
existing fence modifications and gate installations as part of the ROW
agreement. No new fences, however, are required to be installed simply as a
result of the new transmission line itself.

Explain how the site for the proposed Cleveland-Matthews Road 230kV/23/kV
transmission-to-distribution substation was selected, and what other options
exist for locating that substation.

Response:

DEP conducted a siting study, which ranked available parcels. DEP attempted
to purchase property for the substation from several property owners in the
order of priority ranking. The selected site (Site 6 in the attachments) was the
highest ranked site with a willing seller. Please see the attached map (Question
8, Attachment 1) and Siting Matrix (Question 8, Attachment 2).

Appendix B of the application includes several emails from Duke
Environmental Specialist Gail Tyner that raise an issue relative to avoiding a
route that crosses Middle Creek due to the possibility that the stream provides
habitat for an endangered species. Page 17 of Timothy Swane’s testimony
seems to conflict with the Tyner emails by stating that Little Creek, Swift Creek
and/or their tributaries were designated as “highly sensitive,” with Middle Creek
and its tributaries designated as “medium sensitivity.” (a) Please explain in
detail whether and how concerns about endangered species ultimately impacted
the route scoring process. (b) Did these concerns cause portions of the study
area to be rejected? If so, describe the area(s) and proposed route segments that
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were impacted by this issue. (c) Is it known whether the dwarf wedge mussel (or
another endangered species) referred to in Ms. Tyner’s November 18, 2016
email actually exists in Middle Creek (or any other streams in the study area), or
is that an assumption that subsequently impacted DEP’s route scoring? Please
explain in detail. (d) Assuming an endangered species does exist in streams in
the study area, please describe in detail the risks that power line construction
and operation would pose to that/those species, whether techniques exist for
mitigating those risks, and whether DEP has successfully used those techniques
in the past. (e) Is there a statutory, regulatory or other prohibition against
crossing a stream that provides habitat for an endangered species with a power

line? Please explain in detail the implications of selecting such a route.

Response:

Prior to the Agency Scoping Team meeting, DEP identified potential issues
with Middle Creek and documented occurrences of aquatic mussels based on
publicly available data from the NC Natural Heritage Program (“NHP”)
database. In the email requesting the agency scoping meeting, Ms. Tyner only
specifically mentioned Middle Creek and mussels in order to differentiate to the
agencies that this project did not cover the same exact project study area as a
prior agency meeting held to discuss another project in Johnston County
(Powhatan Industrial), and that another scoping meeting was warranted for the

new project.

Middle Creek, Swift Creek and some of their tributaries are NHP Designated
Natural Areas — Aquatic Habitats which have documented occurrences and
contain potential habitat for federally protected aquatic species, including

freshwater mussels.

Response to (a) and (b):

During the Agency Scoping Team meeting on December 8, 2016, Wildlife
Resource Commission (“WRC”) and NHP discussed their concerns with the
Swift Creek, Middle Creek, and Black Creek Watersheds. NHP and WRC
expressed concerns with impacts to the Swift Creek watershed. It is DEP’s
understanding, confirmed with the agencies during the meeting, that the Swift
Creek watershed is less developed, and agencies consider the streams in this
watershed more sensitive to impacts. They expressed that the Middle Creek
Watershed was already highly developed upstream of the proposed crossing;
therefore, the Middle Creek Watershed was not as sensitive (i.e., a lower quality
habitat). The Black Creek Watershed did not have documented occurrences of
federally protected mussel species adjacent to the proposed study area, so they

8
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were less concerned with impacts to the streams from a mussel habitat
standpoint.

DEP discussed how to capture the agencies’ concerns for watershed quality and
impacts to potential federally protected aquatic species and their habitats as part
of the line siting study. DEP decided to apply a “stream sensitivity” score to
capture the agencies’ concerns for watersheds and potential mussel habitat.

DEP did not reject portions of the project study area that had the potential to
contain protected species, but incorporated them into the stream sensitivity as
one of the evaluation criteria. In the email to Tim Barton dated December 9,
2016, Ms. Tyner discusses potential weights to be applied for stream sensitivity.
Ultimately, the siting team decided that the stream sensitivity scores should not
carry the same weight as the “proximity to homes,” and a lower weight was
applied.

Response to (c):

There have been no physical surveys of Middle Creek and/or Swift Creek
within the project study area by DEP. However, there are documented
occurrences of the federally protected and federal species of concern in both
Middle Creek and Swift Creek. Both creeks are NHP Designated Natural Areas
- Aguatic Habitats in part due to occurrences of protected aquatic species and
their potential habitat.

In the absence of aquatic surveys, the agencies stated that DEP should assume
that mussels and potential habitat may be present since they have been
documented both upstream and downstream of the project study area.

As stated above, DEP did not reject portions of the project study area that
contained federally protected (endangered) species, but incorporated the stream
sensitivity as one of the evaluation criteria.

Page 4-24 of Revised Exhibit A (The Routing Study and Environmental Report)
states: “... it was discovered that the potential condemnation of open
space/green space areas owned by a subdivision homeowner association could
require the condemnation of all property owners within that subdivision, based
on precedent from a previous legal case. This knowledge, along with proximity
to residences and subdivisions, potential environmental impacts to sensitive
streams and floodplains, and construction and maintenance concerns associated
with the western routes, resulted in the elimination of these two routes (Route 4
and Route 1)...” (a) Please provide specific information about the legal
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precedent referenced in the quoted testimony. (b) Which route(s) implicated
open space owned by a homeowner association? Provide a map detailing this
information. (c) Explain what is meant by “maintenance concerns associated

with the western routes.”

Response:

(@) See, NCDOT v. Stagecoach Village, 174 N.C.App. 825, 622 S.E.2d 142

(2005).

(b) Routes 1 and 4 both had portions crossing these open space areas. Maps are
included with this response showing the areas identified as open space. Please

see the attached Question 10, Attachment 1 and Question 10, Attachment 2.

(c) Upon completion of the initial scoring/ranking of the alternative routes
(quantitative analysis), the DEP Siting, Permitting and Engagement team
(“SPE”) always performs an additional qualitative analysis. This qualitative
analysis is an attempt to look at the results of the route ranking and consider

other items that perhaps are not captured in the actual numerical data.

Following the qualitative analysis, SPE then takes several of the top scoring
routes and asks other members of the project team (Transmission Line
Engineering, Real Estate, Transmission Line Construction Work
Management/Work Planning, and Project Management) to perform high level
cost estimates and asks these same team members to provide any additional
input that they see fit. For this project, routes 1, 4, 31 and 32 (2 western and 2
southern routes) were the routes that SPE recommended for this further

evaluation.

The Transmission Line Construction Work Management/Work Planning
process resulted in a strong preference for the southern routes over the western
routes. The construction and maintenance concerns consisted of general access,
overall constructability and the majority of the alignments paralleling
environmentally sensitive areas with substantial slopes toward the creeks and
streams. The majority of the “upland” areas adjacent to routes 1 and 4 have been
developed predominantly with single family residential lots on cul-de-sac style
streets. In some areas, the only likely access to the proposed route would be
through these cul-de-sac streets and through a single family residential lot. Also,
due to the nature of the existing slopes in the areas adjacent to routes 1 and 4,
work pads would likely need to be created at each structure which would
provide a flat area to work from. These work pads would require additional land

disturbance adjacent to the same environmentally sensitive areas.

10
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The majority of the southern routes (31 and 32) are through much flatter, larger
parcels, the majority of which have existing access areas due to agricultural
activity. There are several perpendicular crossings of creeks/streams with the
southern routes, but construction and maintenance of perpendicular crossings
are much preferred over continuous construction and maintenance along and

parallel to creeks/streams.

Explain.

Response:

Yes, both residences and these open space areas were given the most severe
weighting of 5 primarily due to the legal and other issues discussed in the
response to Question 10. The DEP Siting team first discovered the potential
severity and legal challenges of crossing these open spaces in April of 2017. At
this point in the project, the DEP team had already established the 1-5 weighting
system. Considering the importance of this criteria and the potential hurdles and
time delays that could result from an increased likelihood of condemnation,
DEP’s position is that a weighting of 5 is appropriate. If a different weighting
system had been established with a wider range of scores, perhaps residences
and open space would have had a slightly different weight from each other.

However, both would have been among the top weighted criteria.

construction?

Response:

In 2017 two distribution projects are being constructed as a stopgap measure to
relieve the circuits feeding the area that will ultimately be served by the new

Cleveland Matthews Road Substation.

A fifth feeder circuit breaker (“FCB”) is being added at Clayton 115 kV Sub
Bank #1 and distribution lines extended from there along Hwy 42 and Barber
Mill Road to an area south of the new Hwy 70 Bypass. This new circuit will

11

It appears from page 4-12 of the Routing Study and Environmental Report, that
avoiding open spaces was given the same weighting as avoiding residences.

Witness Umbdenstock states that six of the existing 13 feeders that currently
provide power to the Cleveland area of Johnston County exceeded their
planning limit of 17.6 MVA during the January 2015 winter peak. It appears
that the proposed new 230-kV line and the Cleveland-Matthews Road
substation will not be in service until 2019. How will DEP reliably serve the
Cleveland area while the new transmission line and substation are under
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relieve the existing Barber Mill 24 kV feeder and thus allow it to have
additional capacity until the new sub can be built.

Also, the third FCB out of Edmondson 230 kV Sub Bank #2 is being added.
New distribution lines are being constructed from Edmondson Sub along
Landmark Road, White Memorial Church Road, Honeycutt Road, Old
Fairground Road, Dixon Road, Church Road, BH Parrish Road, Sanders Road,
Raleigh Road and Polenta Road all the way to the new Cleveland Matthews
Road 230 kV Substation site. This new feeder will relieve the Johnson
Crossroads feeder plus provide additional capacity for the area.

These two projects should provide sufficient relief and capacity to the previous
configured circuits to ride through the projected peaks until the new Cleveland
Matthews Road 230 kV Sub is built and serving load.

12

OFFICIAL COPY

Oct 09 2017



Question 4, Attachment 1
Docket No. E-2, Sub 1150

OFFICIAL COPY

Oct 09 2017



AdOD YIDI440 L1L0¢ 60120



AdOD YIDI440 L1L0¢ 60120



AdOD YIDI440 L1L0¢ 60120



AdOD YIDI440 L1L0¢ 60120



AdOD YIDI440 L1L0¢ 60120



AdOD YIDI440 L1L0¢ 60120



AdOD YIDI440 L1L0¢ 60120



AdOD YIDI440 L1L0¢ 60120



AdOD YIDI440 L1L0¢ 60120



AdOD YIDI440 L1L0¢ 60120



AdOD YIDI440 L1L0¢ 60120



AdOD YIDI440 L1L0¢ 60120



AdOD YIDI440 L1L0¢ 60120



AdOD YIDI440 L1L0¢ 60120



AdOD YIDI440 L1L0¢ 60120



AdOD YIDI440 L1L0¢ 60120



AdOD YIDI440 L1L0¢ 60120



AdOD YIDI440 L1L0¢ 60120



AdOD YIDI440 L1L0¢ 60120



AdOD YIDI440 L1L0¢ 60120



AdOD YIDI440 L1L0¢ 60120



AdOD YIDI440 L1L0¢ 60120



Question 4, Attachment 2
Docket No. E-2, Sub 1150

=
&
0Q
=
@
g
3
1
1
o
wn

[EDUKE Compliments of Duke E
% ENERGY® ompliments of Duke Energy




WHAT ARE ELECTRIC AND
MAGNETIC FIELDS?

All of us depend on electricity on a daily
basis. We rely on electricity to meet basic
needs such as heating, cooling and lighting
our homes. And we depend on electricity to
meet the transportation, communication
and industrial requirements of a modern
society.

Electric and magnetic
fields, often collectively
referred to as EMF, are

|
D
natural occurrences as a

=
result of our use of

electricity. Wherever an electric current is
present, fields of magnetic force occur.

For example, the earth has a large
magnetic field which makes compass
needles point north, and the human body
generates its own electric current which is
necessary for life.

Because electricity is so common in daily
life today, most of us are in contact with
electric and magnetic fields virtually all of
the time. Examples include home wiring,
cars, water pipes, kitchen appliances,
televisions, computers, hair dryers, electric
clocks and utility power lines.

HOW DO THESE FIELDS BEHAVE?

Electric Fields

Electric fields are created by voltage. The
higher the voltage, the stronger the electric
fields. You will find an electric field near
any electrical appliance that is plugged in,
even if it is not operating. Electric fields
are strongest closest to their source.

Magnetic Fields

Magnetic fields are created by

current or electricity flowing through a
wire. Magnetic field strength increases
with

current, so you will find a stronger
magnetic field near an appliance when it
runs on “high” than when it runs on “low.”
An appliance must be plugged in and
operating to create a magnetic field.
Magnetic fields are also strongest close to
their source.

WHERE MIGHT | FIND ELECTRIC
AND MAGNETIC FIELDS?

Electric and magnetic fields are found
everywhere electricity is used, such as
personal computer terminals, televisions
and other household appliances. The
magnetic fields are measured in milligauss.
Magnetic fields associated with appliances
are typically stronger than those fields
found near power lines.

CAN THESE FIELDS BE BLOCKED?

Electric fields can be blocked by most
objects such as trees, the ground, buildings
and other objects. However, magnetic fields
pass through most objects. This is one
reason why burying power lines will not
necessarily eliminate magnetic fields.

HOW DO YOU MEASURE THESE
FIELDS?

The strength of electric and magnetic fields
can be measured with special instruments.
Electric fields are measured in units of volts
per meter (abbreviated V/m) with an
electric field strength

Lamp Off —
electric field only

Lamp On —
electric & magnetic fields
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TYPICAL MAGNETIC FIELD READINGS
Typical 60 hertz magnetic fields measured at various distances.
Magnetic fields are measured in milligauss (mG).

Typical items in the home 1 inch 1 foot 3 feet Maximum
Microwave oven 140.0 65.0 10.0 2,000
Refrigerator 6.0 4.0 1.2 15
Electric range 250.0 25.0 2.0 2,000
Electric razor 500.0 - - 15,000
Hair dryer 100.0 30.0 - 20,000
Electric can opener 5000.0 470.0 24.0 30,000
Computer terminal/TV 26.0 3.4 1.2 500
Electric clock 130.0 15.5 2.5 900
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meter. Magnetic fields are measured in
units of milligauss, (abbreviated mG) with
a gaussmeter. Most scientific research and
public issues have focused on measuring
magnetic fields. Therefore, we will be

referring more frequently to magnetic fields.

The electric field’s strength is determined
by the “push” — or voltage — necessary to
make the electricity move. The higher the
voltage, the greater the field produced.
Current does not have to be flowing in an
object for an electric field to exist. Thus, a
stereo or toaster that is plugged in, but not
operating, may still produce an electric
field.

The amount of electric current flowing
through a wire determines the strength of
the magnetic field. Just as a magnet loses
the ability to attract as it is moved away
from an object, the magnetic field
decreases as you move away from the
source. Anything that has electricity flowing
through it produces a magnetic field.

Fields Decrease with Distance

EMF levels are higher close to their source
and drop off rapidly with distance. This is
one reason why you may measure stronger
levels of EMFs from certain home
appliances than from nearby power lines.

Typical Transmission Line

Typical Distribution Line

T

TYPICAL MAGNETIC FIELD READINGS
Typical 60 hertz magnetic fields measured at various distances.
Magnetic fields are measured in milligauss (mG).

Transmission lines* Under line Edge of right of way 50 ft. from edge
44kV 1.0-25.0 0.2-25 0.1-1.0
100kV 2.1-19.3 0.6-3.4 0.3-1.9
230kV 45-29 1.9-6.4 1.0-3.5
525kV 17 -40 6-15 24-4.0
Distribution lines* 0.1-35

Substation — Magnetic fields from the equipment in a substation, measured at the
fence, are generally negligible. However, readings at the fence can
reflect the magnetic fields from the power lines entering and exiting the
substation and generally do not exceed readings in this table for

distribution lines.

*These are typical readings under normal operating conditions at moderate load.

OFFICIAL COPY

Oct 09 2017



WHAT DO THESE MEASUREMENTS
REALLY MEAN?

Although new technology has made it
easier to measure EMFs, it is still very
difficult to relate these measurements to
human exposure. Measurements vary from
moment to moment, depending on the
current flow, the type of appliance and a
person’s position in relation to the source of
the fields.

Interpreting measurements and setting
guidelines for exposure levels are difficult,
and there is still no consensus as to any
health effects resulting from EMFs, let
alone whether such effects are related to
stronger or weaker fields. It's also not clear
whether brief, high level fields from
appliances such as hair dryers have more
impact than continuous low-level fields
from power lines, wiring or other sources.

ARE EMFs LIKE MICROWAVES
AND X-RAYS?

No, they are not the same although they
are all forms of electromagnetic energy.

EMFs from 60 Hertz electric utility power
do not have the energy of higher frequency
EMFs such as
microwaves that can heat
substances or x-rays that
can break apart
molecules.

When you use a microwave oven, the
energy passes through materials containing
water, converting the energy to heat energy.
This heat is absorbed by the materials
making your food or liquid hot.

X-rays are much stronger. The energy in X-
rays is strong enough to break apart the
molecules that contain genes. Excessive
X-ray exposure can lead to mutations and
cancer. While X-ray exposure has its risks,

so do the conditions that X-rays are meant
to diagnose. This is why you and your
doctor should make careful judgments
about when you have X-rays taken. EMFs
do not have enough energy to break apart
molecules like X-rays do. And although
EMFs can cause heating in substances, this
heat is barely detectable. Normally
occurring temperature changes in human
cells are greater than the temperature
changes EMFs can produce. Some
laboratory studies have suggested EMFs
may produce small changes in human
cells. These changes are yet to be
understood.

WHAT KIND OF RESEARCH HAS
BEEN DONE?

Two types of studies are
being done: laboratory
studies and epidemiology
studies. Millions of dollars
are being spent worldwide
on EMF research and more conclusive
information is expected in the next few
years. To be able to put research results in
perspective, it is helpful to understand the
strengths and weaknesses of each type of
study.

Laboratory studies primarily involve
exposing cells, tissues and animals to
either electric or magnetic fields under a
variety of controlled conditions. These
studies allow research to closely control
exposure to EMF and provide information
about the small-scale changes EMFs may
cause. Most emphasis to date focuses on
the changes caused by magnetic fields.
However, laboratory studies have not
shown how or if these changes affect
human health. Nor have they been able to
precisely duplicate the types of EMF
exposures that people experience
throughout the day.

In EMF epidemiological studies,
researchers try to establish whether there is
a statistical association between selected
groups of people with certain types of EMF
exposure and certain kinds
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of disease. However, these types of studies
cannot establish a clear cause-and-effect
relationship between EMFs and disease.
This is because real-life studies cannot rule
out other possible explanations for health
effects — such as diet and lifestyle — and
because it is difficult to discover what past
exposures to EMFs and other factors have
been.

WHAT DO YOU MEAN BY
“ASSOCIATION?”

Some studies have suggested an
“association” between EMF and some types
of cancer. An association is different from a
“cause and effect.” Association means that
two or more events can be joined or linked
together. This linking of events does not
necessarily mean that the association is
valid. Cause and effect means that if one
event occurs (cause) another event (effect)
will occur a percentage of the time.

The most common analogy of an
association is this:

ASSOCIATION: A rooster crowing in the
morning will cause the air temperature to
rise several hours later.

There is strong statistical association
between a rooster crowing and the air
temperature rising. We know that this
occurs a very high percentage of the time.
However, the association, while statistically
linked, is incorrect. Therefore, there is NOT
a cause and effect.

The sun rising

(cause) is the

common

event that

results in the air

temperature (effect), not

the rooster crowing.

Some studies thus far have tied a slight
association to EMF and cancer. No
common cause has been directly related to
the effect.

Scientists are trained to sort out true
causes from observed associations such as

that above. This is especially important in
the EMF research now under way.

HAVE THERE BEEN RECENT
STUDIES ON EMF?

Some laboratory studies have suggested
that EMFs may cause small, sometimes
reversible changes in cell reproductions,
rhythms, communication and growth.
Research is being
done to confirm these
results and to
determine how these
changes occur and
whether they have
implications for
human health.

WHAT ABOUT STUDIES OF PEOPLE,
PARTICULARLY STUDIES
INVOLVING CANCER?

Much attention has focused on the
incidence of cancer among people living or
working near electric and magnetic fields.
Researchers in Colorado, Washington,
Rhode Island, England, Canada, Denmark
and Sweden have completed studies on the
statistical incidence of cancer. Some
suggest a possible relationship between
cancer and the proximity of outdoor power
lines; the others found no such
relationship. However, none of the
researchers found a direct link between
actual EMF exposure and cancer incidence.
Studies of people who work around electric
equipment also have been inconclusive.
Some studies suggest that electric and
telephone
lineworkers,
electricians and
aluminum workers
have a slightly higher
risk of cancer while
other studies find no
evidence of increased
risk.
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HAVE ANY OF THE LABORATORY,
CHILDHOOD OR OCCUPATIONAL
STUDIES ESTABLISHED A CAUSE
AND EFFECT RELATIONSHIP
BETWEEN EMF AND CANCER?

No.

The researchers would like to find a way to
separate other factors such as exposure to
heavy traffic, air pollution or chemicals that
might play a role in increased cancer rates
reported in EMF epidemiological studies.
For instance, workers exposed to EMFs
may also be exposed on the job to
chemicals that could cause cancer. Study
findings may also be due to the small sizes
of the groups studied.

ARE THERE HARMFUL HEALTH
EFFECTS?

The use of electricity has increased greatly
in the last 40 years, but there has been no
corresponding significant increase in
childhood leukemia or any of the other
cancers suggested by epidemiological
studies. The consensus among health
professionals and scientists studying the
issue is that no firm conclusions can be
drawn. Based on this fact, and on the
research to date, some researchers believe
that if EMFs are shown to cause health
effects, the risk of these effects will
probably be comparatively small.

Voluntary risks are more accepted.

Individuals will typically accept great risks
that they choose for themselves if they
think that related benefits are worth it, but
still reject even the slightest risks they feel
are imposed on them. For example, more
than 3 million people are killed or injured
in motor vehicle accidents each year — but
people continue to drive. Although the risks
related to EMFs remain unproven, people
may be unwilling to accept those risks
because they believe that their exposure is
not a matter of choice.

Deciding what is right for you.

We all face risks in life all the time and
probably have our own ways of determining
what actions are sensible. Do you always
spend the extra time it takes to buckle your
seatbelt? How much time and money do
you invest in fire safety around your home?
Like these decisions, the EMF issue
requires that we gather information, weigh
the risks and do what makes the most
sense to us. The aim of Duke Energy is to
provide you with the information you need
to make that informed decision.

Several states have set guidelines for power
line design and location. But because there
is no consensus on the issue, most states
and regulatory agencies recommend that
further study occur before health-based
standards are set — or high expenditures
are made — to limit EMF levels from power
lines and electrical equipment. In the
absence of widespread government
standards, it becomes a matter of personal
responsibility to weigh the potential risks
associated with EMFs and to determine
your response.

PUBLIC CONCERN

In the early 1970s, public concern began to
surface over possible health effects
associated with electric and magnetic
fields. Since then, hundreds of studies have
been completed or are under way. Many of
the studies have dealt specifically with
magnetic fields that exist around
appliances or power lines.

To date, none of these studies have shown
a cause and effect relationship between
EMF and human health.

The weight of reliable evidence suggests
that long-term risk to public health - if it
exists at all — appears to be very small.
According to a number of science and
health experts researching the issue,
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including panels convened by the World
Health Organization, the National Academy
of Sciences and the American Institute of
Biological Sciences, there exists no
persuasive scientific evidence that electric
and magnetic fields can lead to public
health problems.

Duke Energy’s Commitment to Health
and Safety

Our mission is to provide our customers
with safe, reliable, cost-effective electric
service.

At Duke Energy, one of our top priorities is
the health and safety of our customers and
employees. We continue to follow ongoing
research surrounding electric and magnetic
fields (EMFs) and are strongly committed
to understanding the scientific facts about
EMF and human health.

Hundreds of studies have been generated
since the early 1970s. These studies show
some inconsistencies in their findings.
Scientists continue working diligently and
openly to understand the effects of these
fields. Our hope is that these studies will
resolve the inconsistencies and provide a
basis for informed decisions.

¢~ DUKE
S’ ENERGY.

Additional research on this complex subject
in needed. We also recognize the need to
continue developing reliable information on
the subject so that responsible, informed
decisions can be made. Duke Energy will
continue to fund and support a vigorous
research effort in conjunction with other
electric utilities and research institutions.
By participating in and monitoring the
results of future studies, Duke Energy will
keep abreast of developments and be in a
position to provide objective, timely
information to you. If this research shows a
need to alter our procedures, we will take
the steps necessary to continue safe
delivery of electricity.

Duke Energy also makes a yearly financial
contribution to the Electric Power Research
Institute (EPRI), which funds about 40
percent of the world’s EMF research. We
have joined with other leading energy
companies in supporting federal funding
with the expectation that those dollars will
help speed up the research process.

If you have questions about EMF, call your

local Duke Energy office and someone will
put you in touch with the EMF contact.

0":‘ Printed on recycled paper.
J#07-5169

©2013 Duke Energy Corporation 4/13-LU
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Electric and Magnetic Fields

Duke Energy is committed to providing electric service safely for our customers and a safe working
environment for our employees.

The company funds, participates in and monitors research aimed at answering questions and
addressing property owners’ concerns about electric and magnetic fields (EMF).

Electric fields are created by voltage present when an appliance remains plugged in, even when it
is switched off. Magnetic fields, by contrast, only are present when electric current is flowing in
wires, so if an appliance is switched off it will normally not create magnetic fields.

Extremely low-frequency electric and magnetic fields are all around us — not just in power lines,
but also in electrical wiring in buildings, electric motors and appliances, TVs, computers, hair
dryers, etc.

Proximity to an electric device is often more a factor in the strength of the magnetic field than the
size of the device.

Numerous studies have been conducted over the past 30 years in an attempt to determine
whether an association exists between exposure to magnetic fields and human health.

There have been studies that pointed to some association between EMF and human health, and
others that found no association at all. Association does not mean cause and effect.

Virtually all laboratory studies on animals and cells have failed to establish a consistent
association between EMF and human health.

International Agency for Research on Cancer (IARC) states: “All known human carcinogens that
have been studied adequately for carcinogenicity in experimental animals have produced positive
results in one or more animal species.” No positive results (causing animal cancers) have been
found from magnetic fields exposure.

An EMF report, completed by the National Institute of Environmental Health Sciences to the U.S.
Congress, states, “The lack of connection between the human data and the experimental data
(animal and mechanistic) severely complicates the interpretation of these results.” Given the
limitations of current scientific knowledge, we are not able to determine the potential effect of EMF
on human health.

www.duke-energy.com/CarolinasEastProjects
Transmission Public Outreach — Carolinas East
410 South Wilmington Street | NC3
Raleigh, NC 27601
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Miscellaneous Related Topics

General Public Exposure Limits for Power Frequency Fields

Organization Magnetic field (gauss)* Electric field (kV/m)
ICNIRP 2.0 4.2 (60Hz)/5.0 (50Hz)
IEEE 9.1 5.0 (10.0 on ROW)

*One Gauss = 1000 milli-Gauss (mG)

EHS

Electromagnetic Hypersensitivity (EHS): Some individuals experience a wide range of nonspecific
symptoms such as headaches and sleep disturbance that can be quite debilitating, which they ascribe to
EMF exposure. Further, some of these individuals believe that they can sense the presence of high
fields, which trigger symptoms. The consensus of the scientific community is that while some of these
individuals clearly have health conditions and may react to factors in their environment, their symptoms
are not related to EMF. This conclusion is based mostly on carefully conducted tests in the laboratory in
which individuals self-identified as EHS cannot reliably detect the presence of fields, and their symptoms
cannot be attributed to EMF. Several studies have indicated that the observed effects may be caused by
an expectation that something harmful is going to happen. In light of the fact that an EMF basis for these
individuals’ conditions has not been observed, the condition has more recently been labeled “Idiopathic
Environmental Intolerance Attributed to Electromagnetic Fields.”

Implanted Devices

Pacemakers and Other Medical Devices: Cardiac pacemakers and defibrillators are the most
commonly implanted medical devices, and research has indicated that they may be susceptible to
interference under certain high field conditions. The sensitivity of these devices depends on the
manufacturer, design and how they are used by a patient. Metallic case shielding, internal circuits, filters
and bipolar sensing have contributed to improved immunity to interference, and in practice, interference
is very rare. Many other medical assist devices are now deployed in patients, such as insulin pumps and
brain stimulators, but interference to them from power frequency fields has not been addressed.
International product standards generally call for implanted medical devices to maintain immunity to
power frequency magnetic fields of 1 gauss (G) and 5 kV/m.

Studies on People Exposed to Higher Than Normal Fields

Occupational Studies: Studies of workers can offer a useful opportunity to examine environmental
EMF exposures at higher levels than occur in residential settings. Many occupational studies of
electrical workers and others exposed to higher magnetic fields have examined both cancer and other
diseases. Overall, the occupational studies do not support a link between magnetic fields exposure and
any form of cancer or other adverse effects.

Cancer Clusters

Cancer Clusters: When several cancers occur close in time and space — that is, in a cluster such as in
a given school — people seek a reason. At times, EMF has been thought to be a possible culprit. Most
often, upon further investigation, no actual cancer cluster is identified. The perception of a cluster arises
partly because people do not always understand how common cancer is. In industrialized countries, one
in 2-3 people will develop some type of cancer during their lifetimes. Cancer clusters can and do occur
by chance, but distinguishing a chance occurrence from an occurrence with a common cause is difficult.
As a result, cancer cluster investigations are rarely productive, and none have linked a cancer cluster to
magnetic field exposure.

For Additional information:
Email: CarolinasEast@duke-energy.com
Phone: 866-297-5886

www.duke-energy.com/CarolinasEastProjects
Transmission Public Outreach — Carolinas East
410 South Wilmington Street | NC3
Raleigh, NC 27601
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Evaluation Summary

Alternate Substation Site Evaluation System Worksheet

Project: Johnston County Substation Sites Location: Johnston County, NC
Field Visit and Inspection Date: 7127/2015 Report Completion Date: 9/1/2015
Evaluation Cat & Normalized 7 s - - - pe
valuation Category ormalize 24 5 o 5 o _ o o 2, .
scores by Site. Y=g =0 =0 c 8 c 8 < O o2 A - <
i =% g g 3 & 3 & = S5 &8 ST 5« ST g - B
(Deleate excess Sites Columns to ensure| ' & s 5 = E = ™ T>’ - < & W w 3 %o o k=) RS 2 E jOp § S ®
proper ranking) =3 o ¢ o 282 | 388 [TTy s = £09 =NQgQ = NSO oONQ
> - O — — O E - O = c = C © © =2 © = O = © = O = o= X
o b oxnm | oxn Sl 000 o Wm® o Wm® [T

Distribution

Transmission

Legend

Land Services Best Site

Middle
Ranking Sites

Siting and Permitting

Least
Preferred
Sites

Project Management

OVERALL EVALUATION SCORE

OVERALL EVALUATION RANK

Total Cost Comparison ($ in Millions)

Cost Differential Compared
to Lowest Cost Option ($ in Millions)

OVERALL COST RANK

** Costs shown herein are NOT reflective of the total project cost, but represent cost difference between options given an undetermined fixed initial cost.
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Project Management

Superior (10.0)

Schedule - Available to be developed by ISD request

a)
b) Risk Avoidance -There are no identified risks which may delay the project or land acquisition.

) Maintainability - All spacing within the Substation, around the substation, and between equipment pieces are standard and easily maintainable.
c

Acceptable (7.5)

) Schedule - Available to be developed by ISD request with additional measures
a
b) Risk Avoidance - There are identified risks, but they are understood to be unlikely and have minimal impact if realized.

) Maintainability - The design is non-standard, but still allows for maintenance access to all structures and equipment
C

Inferior (5.0)
Schedule - Available, but ISD at risk

a)
b) Risk Avoidance - There are identified risks, which may delay the project or increase the project cost.

) Maintainability - The design is non-standard, and may be difficult to maintain.
c

Fatally Flawed (0)

Question 8, Attachment 2
Docket No. E-2, Sub 1150
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Distribution

Superior (10.0)

Corridors- All planned distribution circuits can connect to the existing distribution lines on the alternate substation site and/or by building a line along the transmission
corridor.

a)
Circuit Branching - Circuit branching (i.e., circuits built along existing distribution lines running in multiple directions, usually along two or more public roads; or along existing
distribution corridors that connect the site to existing distribution circuitry; or underbuilding along the planned transmission corridor; or a combination of these options).
b)
Number of Circuits - The site provides to maximize the number of distribution circuits through the application of routine and standard engineering and construction practices
and thereby serves to delay the need for additional new substations in the region.
c)
Acceptable (7.5)
Corridors- All planned distribution cCorridors - All planned distribution circuits originating at the future substation can connect to the existing distribution lines in close
proximity to, but not on, the alternate substation site (typically, directly across public roads from the alternate substation site). ircuits can connect to the existing distribution
a) lines on the alternate substation site and/or by building a line along the transmission corridor.
Circuit Brancing - (1) Circuit branching (i.e., point where multiple circuits diverge and run in different directions-----usually along two or more public roads) can occur within
close proximity to the alternate substation site (usually 1/8 mile or less); and/or (2) minor new distribution corridors (<400'") will be required to reach points where circuit
b) branching can occur.
Number of Circuits - The site does not provide the opportunity to maximize the number of distribution circuits and thereby will not serve to delay the need for additional new
substations in the region to the maximum extent possible.
c)
Inferior (5.0)
Corridors - All planned distribution circuits cannot sufficiently connect to the existing distribution lines in close proximity to the alternate substation site; therefore, to develop
the desired number of distribution circuits from the site, special distribution corridors will be required.
a)
Circuit Brancing - Circuit branching (i.e., point where multiple circuits diverge and run in different directions-----usually along two or more public roads) cannot occur within
close proximity of the alternate substation site (i.e., cannot occur within 1/8 mile of the alternate site).
b)
Number of Circuits - The site does not provide the opportunity to maximize the number of distribution circuits and thereby will not serve to delay the need for additional new
substations in the region to the maximum extent possible.
c)
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Transmission

Superior (10.0)

Location - The existing transmission line that will be tapped to connect the substation to the grid crosses the alternate substation site.

a)

Distance - The distance from the existing transmission line to the future substation will be less than 500'.
b)

Roadways - The future tap line will cross no public roads.
c)

Orientation - The transmission line will likely enter the station’s high-side bus from a direction that will not conflict with planned distribution circuits.
d)

Acceptable (7.5)

Location - The existing transmission line that will be tapped to connect the substation to the grid does not cross the substation site; however, undeveloped area in the vicinity of
a) the substation site offers opportunity to route a transmission line to it.

Distance - The distance from the existing transmission line to the future substation will be greater than 500' but less than 1/8-mile.
b)

Roadways - The tap line will cross one public road.
c)

Orientation - The direction of the distribution and transmission grid connections is the same and it appears likely that the new transmission line will enter the alternate substation
d) site on the side of the substation’s low-side bus. There appears to be ample space to accommodate both.

Inferior (5.0)

Location - The existing transmission line that will be tapped to connect the substation to the grid does not cross the substation site and its future route will likely pass in close
a) proximity to developed areas.

Distance - The distance from the existing transmission line to the future substation will be greater than 1/8-mile.
b)

Roadways - The future tap line will cross two or more public roads.
c)

Orientation - The direction of the distribution and transmission grid connections is the same and it appears likely that the new transmission line will enter the alternate substation
d) site on the side of the substations low-side bus where space to accommodate both is somewhat limited.

Fatally Flawed (0)
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Land Services

Superior (10.0)

Location - Site is located in an industrial use area or, in lieu of this condition; (1) Existing trees can be retained on the alternate substation site in perimeter buffer zones that will
provide significant visual screening of the substation; or (2) A combination of grading technique and topographical conditions will provide significant visual screening.

a)
Screening - Homes and institutional land uses (schools, churches, libraries, etc.) will not have views of the future substation.
b)
Ownerhips - Together, the property needed for the substation lot, and any necessary transmission line right-of-way , special distribution corridors, and and substation access road
easements, will likely affect only one property ownership.
c)
Acceptable (7.5)
Location - (1) Through the application of earth berms, and/or landscaping, and/or tree retention, the substation will be moderately screened; or, (2) visual compatiblity with
surrounding land uses can be achieved by constructing a screen wall at selected locations (less than 75% of the substation perimeter) around the substation that will be 15' or
a) lower in height.
Screening - Though not remote and totally screened from surrounding residential and/or institutional land uses, the substation will not be visually apparent from these uses due to
the use of berms and landscaping.
b)
Ownership - Together, the property needed for the substation lot, and any necessary transmission line right-of-way , special distribution corridors, and and substation access road|
easements, will likely affect only two property ownerships.
c)
Inferior (5.0)
Location - Limited screening of the substation can be accomplished on the alternate substation site through retention of existing trees or by careful grading design. Visual
compatibility with surrounding land uses can only be achieved by constructing a screen wall around the majority of the substation perimeter (greater than 75% that will be over 15'
a) in height.
Screening - The substation site is closely surrounded by residential and/or institutional land uses that will have views of the future substation or development of the site will
necessitate the relocation of residents to provide room for the planned substation.
b)
Ownership - Together, the property needed for the substation lot, and any necessary transmission line right-of-way , special distribution corridors, and and substation access road
easements, will likely affect three or more property ownerships.
c)

Fatally Flawed (0)
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Siting and Permitting

Superior (10.0)

T&Es - No rare, threatened or endangered plant or animal species arer on the alternate substation site.

a)
b) Wetlands - Development of the site will not affect jurisdictional wetlands.
) Cultural Resources - No recorded archaeological sites are present on the site.
c
d) Grading - The site’s topography will allow minimal grading to prepare the substation pad (estimated to be less than 5,000 cubic yards of cut that will be pushed into fill).
e) Erosion Control Measures - The site’s topography and proximity to streams will allow the retention of sediment on the site by employing standard and routine sediment
control measures.
Acceptable (7.5)
) ETRs - Rare, threatened or endangered plant or animal species are documented to occur on the site but will not be affected.
a
b) Wetlands - Development of the site will affect wetlands but can proceed under the Nation-Wide Permitting System (no individual permit will be required).
) Cultural resources - Are documented to exist on the site but will not be affected.
c
Gradnig - Due to site’s topography, moderate grading will be required to prepare the substation pad (estimated to be 5,000 to 10,000 cubic yards of cut that will be pushed
d) into fill).
e) Erosion Control Measures - The site’s topography and proximity to streams will allow the retention of sediment on the substation site by employing extensive sediment
control measures.
Inferior (5.0)
ETRs - Site development activity at the substation site may affect rare, threatened or endangered plant or animal species that are documented on local, state or federal
a) records or verified to be present on the substation site.
b) Wetlands - Anticipated impacts to wetlands will not likely be allowed under the Nation-Wide Permitting System.
) Cultural Rsources Development of the site will affect recorded cultural resources (eligible for the NRHP, potentially eligible, and/or eligibility undetermined.
c
Grading - Due to site’s topography, extensive grading will be required to prepare the substation pad (estimated to be greater than 10,000 cubic yards of cut that will be
d) pushed into fill).
e) Erosion Control Measures - Exceptional measures will be required to ensure that sediment movement during substation site grading activities will not move into streams,

wetlands, or beyond the boundary of the substation site.
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Cost Summary

Alternate Substation Site Evaluation System Worksheet

Project: Johnston County Substation Sites Location: Johnston County, NC
Field Visit and Inspection Date: 7127/2015 Report Completion Date: 9/1/2015
N« 9 N 1 1 2‘ ! g
%g %E’. T 9 T 9 EO') s .S < -C o
£ S5 58§ o R 8§5® nE© 58 5% 5T gl £ <
E=1hs E=1hs T O O D 0 O T = O =) » 8 x o2 x g 2 S @
] @© S 5 = S 5 = wLIJ: S5 © = ;CUOS ;CUOH o o
=7 =7 g hd o g h =c® °oQ® s o s Nop 52
o o o o O 2° o2 08 =32 = - we S
9 x 4 o 1 = 85 =
Distribution
Feeders Costs
$ 20,000.00 40,000.00 40,000.00 20,000.00 40,000.00 80,000.00 80,000.00 80,000.00 50,000.00
Transmission
Line Costs
$ 1,000,000.00 700,000.00 550,000.00 620,000.00 380,000.00 1,200,000.00 780,000.00 1,005,000.00 -
Transmission
Sub Site Costs
$ 250,000.00 350,000.00 250,000.00 275,000.00 250,000.00 250,000.00 275,000.00 400,000.00 275,000.00
Land Purchase
Costs
$ 200,000.00 150,000.00 300,000.00 800,000.00 275,000.00 350,000.00 200,000.00 125,000.00 525,000.00
Environmental
Permitting Costs
$ 100,000.00 100,000.00 120,000.00 120,000.00 120,000.00 100,000.00 120,000.00 100,000.00 135,000.00
Total
(in millions)
$ 1.57 1.34 1.26 1.84 1.07 1.98 1.46 1.71 0.99
Cost Differential
$ 0.59 0.36 0.28 0.85 0.08 1.00 0.47 0.73 -
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VERIFICATION
STATE OF NORTH CAROLINA )
) DOCKET NO. E-2, SUB 1150
COUNTY OF MECKLENBERG )

Timothy J. Same, being first being duly sworn, deposes and says:

That as Manager, Site Design & Permitting, and former Lead Transmission Siting
Specialist, Transmission Siting and Permitting for Duke Energy Progress, LLC, he has
read the foregoing responses of Duke Energy Progress, LLC to the North Carolina
Utilities Commission’s questions regarding proposed transmission line project and knows
the contents thereof; and that the same is true and correct to the best of his own personal
knowledge, except for any matter stated upon information and belief, and as to those
matters, he is informed and believes them to be true.

Dated this, the 9 day of October, 2017.

"
-
/

T1m0thy J. Same
‘“\munm,,'

\\ ', 2,
Subs ed and sworn to me & G“ HOLTO,v' ‘s,
& Q’G .. %2,
this _{ ° day of October, 2017. s "

Notary i \)ﬁjgs HO How

“ 4, lrE o (WY
My Commission Expires: [ :1/ 2 3/ 02/ T
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