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BEFORE THE
PENNSYLVANIA PUBLIC UTILITY COMMISSION

Application Of PPL Electric Utilities

Corporation Under 15 Pa.C.S. §1511(c) For A
Finding And Determination That The Service

To Be Furnished By The Applicant Through

Its Proposed Exercise Of The Power Of

Eminent Domain To Acquire A Right-Of-Way :
And Easement Over And Across The Lands Of :  Docket No. A-2011-
Michael and Logan Wendt In Perry Township,
Snyder County, Pennsylvania For The

Proposed Richfield-Dalmatia 69 kV

Transmission Tie Line Is Necessary Or Proper
For The Service, Accommodation,

Convenience Or Safety Of The Public

APPLICATION OF
PPL ELECTRIC UTILITIES CORPORATION
TO EXERCISE THE POWER OF EMINENT DOMAIN
TO ACQUIRE A RIGHT-OF WAY AND EASEMENT
ACROSS THE PROPERTY OF MICHAEL AND LOGAN WENDT

TO THE PENNSYLVANIA PUBLIC UTILITY COMMISSION:

I INTRODUCTION AND OVERVIEW
1. This Application is filed by PPL Electric Utilities Corporation (“PPL Electric”).
2. PPL Electric’s principal address is:

Two North Ninth Street
Allentown, Pennsylvania 18101

3. PPL Electric is a “public utility” and an “electric distribution company” as
defined in Sections 102 and 2803 of the Pennsylvania Public Utility Code, 66 Pa. C.S. §§ 102,
2803. PPL Electric is also a “public utility corporation” as defined in Section 1103 of the

Business Corporation Law of 1988, 15 Pa.C.S. § 1103.
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4. PPL Electric provides electric distribution, transmission and provider of last resort
services subject to the regulatory jurisdiction of the Pennsylvania Public Utility Commission
(“Commission™) to approximately 1.4 million customers throughout its certificated service
territory, which includes all or portions of twenty-nine counties and encompasses approximately
10,000 square miles in eastern and central Pennsylvania.

5. PPL Electric owns approximately 5,000 miles of transmission lines operating at
69,000 volts or higher, approximately 330 substations with a capacity of 10,000 KVA' or more,
and approximately 43,000 miles of distribution lines operating at less than 69,000 volts.

6. PPL Electric is a corporation organized and existing under the laws of the
Commonwealth of Pennsylvania. It was duly formed by consolidation and merger, having
received Letters Patent dated June 4, 1920, from the Governor of the Commonwealth of
Pennsylvania. PPL Electric is now subject to the Pennsylvania Business Corporation Law of
1988, P.L. 1444, No. 177, Section 103, as amended, 15 Pa.C.S. §§ 1101 et seq. PPL Electric
submits this Application pursuant to Section 1511 of the Business Corporation Law of 1988, 15
Pa.C.S. § 1511.

7. PPL Electric’s attorneys are:

David B. MacGregor (Pa. Bar I.D. #28804)
Post & Schell, P.C.

Four Penn Center

1600 John F. Kennedy Boulevard
Philadelphia, PA 19103-2808

Voice: 215.587.1197

Fax: 215.320.4879

E-mail: dmacgregor@postschell.com

John H. Isom (Pa. Bar I.D. #16569)
Jessica R. Rogers (1.D. #309842)

Post & Schell, P.C.
17 North Second Street

' Kilo volt-amperes.
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12th Floor

Harrisburg, PA 17101-1601
Voice: 717.612.6000

Fax: 717.731.1985

E-mail: jisom@postschell.com
E-mail: jrogers@postschell.com
Paul E. Russell (Pa. Bar 1.D. #21643)
Associate General Counsel

PPL Services Corporation

Two North Ninth Street
Allentown, PA 18101

Voice: 610.774.4254

Fax: 610.774.6726

E-mail: perussell@pplweb.com

PPL Electric’s attorneys are authorized to receive all notices and communications regarding this
Application.

8. This Application includes the accompanying, separately-bound Attachments 1-10.
Attachment 1 to this Application includes a map of PPL Electric’s transmission system showing
substations and transmission lines. PPL Electric’s transmission system is operated as part of the
PJM Interconnection LLC (“PJM”), which has been approved by the Federal Energy Regulatory
Commission (“FERC”) as the Regional Transmission Organization (“RTQ”) of the transmission
systems of electric utilities in the region that includes PPL Electric’s service territory.

9. PPL Electric is proposing to construct a new 69 kV transmission Tie Line to be
known as the Richfield-Dalmatia 69 kV Tie Line and the new Meiserville 69-12 kV Substation.

a. The Tie Line will connect the existing Juniata—Richfield 69 kV line with
the existing Sunbury-Dauphin 69 kV line. The proposed Richfield-Dalmatia Tie Line
will be an 11.54 mile long double circuit 69 kV line. Initially, only one circuit will be
installed. A second circuit will be added when future load growth makes it appropriate to
do so. The proposed line will extend through portions of Snyder, Juniata, and

Northumberland Counties.
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b. The new Meiserville 69-12 kV Substation will be located in Susquehanna

Township, Juniata County. It will be connected to and supplied by the proposed

Richfield-Dalmatia Tie Line. The new substation will supply two new 12 kV distribution

lines to serve customer load in the area. PPL Electric has applied for the rights to

condemn the property upon which the Substation will be located in a concurrently filed
application.

10.  The purpose of the Richfield-Dalmatia Tie Line and the Meiserville 69-12 kV
Substation is to resolve violations of reliability standards set forth in PPL Electric’s Reliability
Principles and Practices (“RP&P”) applicable to 69 kV transmission lines and 12 kV distribution
lines.

II. DESCRIPTION OF THE PROJECT

11.  PPL Electric proposes to construct a new 69 kV transmission Tie Line to connect
the existing Juniata—Richfield 69 kV line to the existing Sunbury—Dauphin 69 kV line. The new
transmission line will provide power to the planned Meiserville 69-12 kV Substation, which will
be located in Susquehanna Township, Juniata County. It will also provide a backup source of
supply to the Juniata—Richfield and Sunbury—-Dauphin 69kV transmission lines for speedy and
orderly load restoration in the event of single circuit transmission line outages.

12. Attachment 1 to this Application contains functional one-line diagrams of the
existing and proposed transmission facilities in the area. In addition, Attachment 1 contains
functional one-line diagrams of the existing and proposed 12 kV distribution system in the area.
These diagrams include the Richfield-Dalmatia 69 kV Tie Line, the Meiserville 69-12 kV
Substation and the 12 kV distribution lines it will supply.

13. The Richfield-Dalmatia Tie Line will be designed and constructed for two

circuits, however, only one circuit will be installed initially. A second circuit will be added
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when future load growth makes it appropriate to do so. The entire line will be designed and
constructed to operate at 69 kV.

14.  The estimated cost to construct the Richfield-Dalmatia 69 kV transmission Tie
Line and Meiserville 69-12 kV substation is approximately $12 million. Construction is
scheduled to begin in November of 2011 to meet the required in-service date of November 30,
2012.

15. In order to construct the Richfield-Dalmatia 69 kV Tie Line, PPL Electric needs
rights-of-way and easements from 54 landowners, including Norfolk Southern Corporation. To
date, PPL Electric has successfully obtained appropriate rights-of-way and easements from 43
landowners through voluntary transactions and is working with Norfolk Southern Corporation to
obtain the necessary easements. This Application is one of 10 that PPL Electric is filing with the
Commission regarding the Richfield-Dalmatia 69 kV Tie Line.

III. NEED FOR THE RICHFIELD-DALMATIA TIE LINE AND MEISERVILLE 69-
12 KV SUBSTATION

16.  The Richfield-Dalmatia Tie Line and the Meiserville 69-12 kV substation are
needed to improve reliability on both the distribution and transmission systems in order for PPL
Electric to meet the reliability standards set forth in its RP&P manual.

17.  PPL Electric utilizes System Planning in order to assure that its transmission and
distribution systems can supply electricity to all customer load in a way that is reliable, economic
and environmentally acceptable. PPL Electric’s transmission and distribution systems are
planned and constructed so that they can sustain probable contingencies and disturbances with
minimal customer service interruption, and so that they can adequately serve each customer’s
needs with regard to capacity, voltage and reliability. PPL Electric plans its systems so that

normal operation will not load any electric facility beyond its normal continuous rating, and so
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that the loss of any single transmission line, generating unit, power transformer, substation bus,
circuit breaker, or double circuit line does not cause any of its electric facilities to operate
beyond their applicable thermal ratings. PPL Electric incorporated these and numerous other
requirements relating to safe and effective operating practices in the PPL Electric RP&P manual.

18.  Presently, PPL Electric’s distribution and transmission systems in the area of the
proposed Richfield-Dalmatia 69 kV Tie Line violate certain guidelines that are set forth in the
RP&P.

19. A 12 kV distribution line that services a portion of the area in which the
Richfield-Dalmatia Tie Line will be constructed is the Dalmatia 36-02 line. As explained below,
that line violates several guidelines of PPL Electric’s RP&P, and it has been among the worst
performing lines on PPL Electric’s system.

20.  PPL Electric’s RP&P guidelines provide that no more than 1,300 customers
should be served from a 12 kV circuit, and that a 12 kV circuit should not supply more than 50
circuit miles of distribution lines. The Dalmatia 36-02 12 kV distribution line currently exceeds
PPL Electric’s RP&P guidelines. The 12 kV line currently serves more than 2,200 customers
and supplies 194 circuit miles of distribution lines.

21.  The Dalmatia 36-02 12 kV distribution line supplies a substantial area. It is
supplied from the Dalmatia Substation, in Lower Mahanoy Township, Northumberland County
on the east side of the Susquehanna River. It crosses the river and stretches 194 circuit miles
across portions of seven townships and a borough in Northumberland, Snyder, and Juniata

Counties.
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22.  The rural nature of the area, the presence of numerous trees and length of the
circuit all increase its exposure to hazards. These hazards have resulted in a large number of
outages each year.

23.  The existing facilities in the area also violate certain reliability standards in PPL
Electric’s RP&P for 69 kV transmission lines. The RP&P provides that an outage of a single
circuit 69 kV transmission line may interrupt 60 MW of load for up to two hours. After two
hours, 30 MW of load must be restored, leaving only 30 MW of load interrupted. In order to
comply with the RP&P, load must be restored by field switching 30 MW of load to adjacent
transmission lines. If there were an outage on the Juniata-Richfield line under 2012 summer
peak load conditions, approximately 44 MW of load would remain interrupted after all field
switching moves had been completed to transfer load to the adjacent lines. If the same type of
outage were to occur on the Sunbury—Dauphin 69 kV transmission line under 2012 peak summer
load conditions, 33 MW of load would remain interrupted after all field switching moves had
been completed. With the current facilities, in the event of an outage of either of these two lines
under summer peak load conditions, it would not be possible to switch sufficient loads to other
lines in order to meet the RP&P standards explained above.

24.  After identifying these violations, PPL Electric examined various functional
alternatives to resolve them. After extensive analysis, PPL Electric concluded that the preferred
functional alternative was to construct an 11.54 mile, 69 kV transmission line between the
existing PPL Electric Juniata—Richfield 69 kV line in West Perry Township, Snyder County, and
the Sunbury—Dauphin 69 kV line in Lower Mahanoy Township, Northumberland County.

25.  The proposed Tie Line will improve the integrity of the system and resolve all of

the RP&P 69 kV transmission violations in the area by providing additional transmission
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capacity and load transfer capability. As a result of the increased transmission capacity and load
transfer capability, PPL Electric will be able to restore all load on the Juniata—Richfield Line and
Sunbury—Dauphin Line to meet the RP&P load drop standards for a single 69 kV transmission
line outage. In addition, the new Tie Line will supply the proposed Meiserville 69-12 kV
Substation.

26.  The Richfield-Dalmatia Tie Line will allow PPL Electric to provide reliable
service to its customers, and bring the Juniata-Richfield 69 kV line and the Sunbury—Dauphin 69
kV line in compliance with PPL Electric’s RP&P.

27.  The Meiserville 69-12 kV Substation will resolve the RP&P distribution system
guideline violations for customer count per feeder and circuit line miles that are explained above.
The existing Dalmatia 36-02 12 kV distribution line will be segmented into three separate lines,
and two of the lines will be connected to and under normal operating conditions will be supplied
from the Meiserville 69-12 kV Substation. The segmentation of the Dalmatia 36-02 12 kV
distribution line into three lines will reduce the number of customers served by the Dalmatia 36-
02 12 kV distribution line and shorten it to meet RP&P reliability criteria. The new substation,
together with the two new 12 kV distribution lines it will supply, will therefore improve the
reliability of the existing 12 kV distribution system in the area. In addition, the substation will
be located central to the load that it will service, which will provide reliability and operating
flexibility.

28.  The Meiserville 69-12 kV Substation will bring the distribution facilities, most
specifically the Dalmatia 36-02 12 kV distribution line into compliance with PPL Electric’s
RP&P. In addition, the distribution facilities in the area will be able to serve significant growth

in the area without the need for substantial new facilities.
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IV.  SITING ANALYSIS

29.  Although the siting and construction of the proposed project do not require
Commission approval, PPL Electric used the Commission’s regulations at 52 Pa. Code §
57.72(c) for guidance in the siting process. In doing so, PPL Electric has selected an appropriate
and reasonable route for the Richfield-Dalmatia 69 kV Tie Line.

30.  PPL Electric conducted an extensive, multi-faceted analysis to determine the
route for the Richfield-Dalmatia 69 kV Tie Line. This analysis included designation of a “Study
Area,” compilation of an environmental inventory, identification of alternative routes, analysis of
the alternative routes and selection of the proposed line route. This process enabled PPL Electric
to select a route for the proposed transmission line that appropriately balances functional
requirements, environmental factors, social factors and cost considerations.

31.  The Study Area for the project is shown in Attachment 2. The Study Area is the
general area in which alternative line routes can be feasibly sited to meet the Project’s functional
requirements and minimize social impacts, environmental impacts, and project costs. For the
Richfield-Dalmatia 69 kV Tie Line, the Study Area was between 4.9 and 4.2 miles from north to
south, and nearly 12 miles from east to west, for a total of 64.2 square miles. The Study Area
included portions of Monroe Township and Susquehanna Township in Juniata County, Chapman
Township, Perry Township, and West Perry Township, in Snyder County, and Lower Mahanoy
Township, in Northumberland County.

32. The next step in the route selection process was the identification of routing
constraints. In order to identify constraints, PPL Electric compiled a detailed environmental
inventory of the Study Area. Using that inventory, PPL Electric began the identification of

potential routes.
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33.  First, large constraints were identified and possible routes to avoid them to the
extent practical were identified. These routes were then adjusted to avoid small constraints to the
extent practical. Although complete avoidance of all constraints is not feasible, PPL Electric
sought routes that would minimize intrusions into constrained areas.

34.  The project was then reviewed with the appropriate municipal and state officials
and agencies, as well as the public through public meetings in order to develop a “constraint”
map depicting areas that should be avoided, if practical.

35.  PPL Electric identified numerous constraints in determining potential routes. The
congested nature of the area around Dalmatia limited routing options to the less congested areas
to the north and south of Dalmatia. A residential development along the west bank of the
Susquehanna River limited the routes available for crossing the river. Finally, the routes were
sited to the north and south of State Game Lands #194, in an effort to avoid the public lands.
After receiving governmental and public input, three alternatives were selected.

36.  PPL Electric considered three alternative routes for this line. These routes are:

o Alternative 1, which would involve the construction of 11.54 miles of new 69 kV line
that would extend from PPL Electric’s Juniata—Richfield 69 kV line in West Perry
Township, Snyder County, and run in a southeasterly direction to the Sunbury—
Dauphin 69 kV line in Lower Mahanoy Township, Northumberland County. This
line would run through Snyder, Juniata, and Northumberland Counties. Alternative 1
would require a 150 foot right-of-way at the proposed Susquehanna River crossing
and a new 100 foot right-of-way for the remainder of the line.

o Alternative 2, which would involve the construction of 12.49 miles of new 69 kV line
that would extend from PPL Electric’s Juniata—Richfield 69 kV line in West Perry
Township, Snyder County and would proceed in an east/southeasterly direction to
connect with the existing Sunbury—Dauphin 69 kV line in Lower Mahanoy Township,

Northumberland County. Alternative 2 would require a new 100 foot right-of-way,
and has approximately 2.5 miles in common with Alternative 1.

o Alternative 3, which would involve the construction of 12.07 miles of new 69 kV line
from the Juniata-Richfield 69 kV line in Monroe Township, and would proceed in a
southeasterly direction to its connection point with the existing Sunbury—Dauphin 69
kV line in Lower Mahanoy Township. This alternative would require a 150 foot
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right-of-way at the proposed Susquehanna River crossing and a new 100 foot right-
of-way for the remainder of the line.

37.  The three line route alternatives were compared, and a preferred route was
selected. In making the selection, PPL Electric took into consideration public and government
input and used three different mathematical models for analyzing the potential impacts of the
different routes. PPL Electric considered land use, environmental impacts, social and functional
considerations, construction and maintenance impediments, and cost. The preferred route,
Alternative 1, was communicated to the public and to municipal, state and federal officials and
agencies for further feedback and adjustments, where appropriate.

38.  Alternative 1 has many advantages over Alternatives 2 and 3. The primary
advantage of Alternative 1 is that it has the lowest cumulative impact. It is the shortest of the
three alternatives, and requires the least amount of new rights-of-way. Alternative 1 also
requires the least amount of tree clearing, has the shortest river crossing, and therefore, has the
least impact on outstanding natural areas.

39.  In contrast, although Alternative 2 is slightly less expensive than Alternative 1, it
would have the most impact on the Susquehanna River, because it would require construction
activities to take place in the river.

40.  Both Alternative 2 and 3 would require more extensive tree clearing. In addition,
Alternatives 2 and 3 would have a greater impact on outstanding natural areas which are
identified in the County Natural Heritage Inventories. Alternative 3 would require the most
stream crossings. Alternatives 2 and 3 also both require more extensive private rights-of-way.

41.  These observations are borne out by the quantitative analysis of the total impacts

of the three alternative routes. PPL Electric used an Ordinal method, Relative Maximum-
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Minimum method, and a Relative Z-Score method in order to determine the preferred alternative.
The quantitative analysis and its results can be seen in Attachment 4.

42.  Based on the foregoing, PPL Electric concluded that Alternative 1 was the
preferable route for the proposed Richfield-Dalmatia Tie Line.

V. PROPERTY FOR WHICH CONDEMNATION IS SOUGHT

43. The route of the proposed Richfield—Dalmatia Line crosses a certain tract of land,
a legal description of which is provided in Attachment 5 to this Application. The names and post
office address of the owners of record of said land are:

Michael Wendt & Logan Wendt
21 Hoffman Road
Duncannon, PA 17020

44.  PPL Electric has attempted to purchase a right-of-way and easement over said
tract of land for the purposes described above but, to date, has been unable to reach any
agreement with the property owners.

45.  Prior to commencing negotiations to purchase a right-of-way and easement from
Michael and Logan Wendt, PPL Electric previously disclosed to them that PPL Electric may
seek to obtain a right-of-way and easement across the property by eminent domain and furnished
information concerning the power of eminent domain by providing the form of notice specified
by the Commission at 52 Pa. Code § 57.91.

46. A legal description and map of the right-of-way and easement to be acquired by
condemnation are provided in Attachments 6 and 7, respectively, to this Application.

47.  The right-of-way and easement sought to be acquired in this Application does not
include property used as a burying ground, place of public worship, a dwelling house, or any

part of the reasonable curtilage appurtenant a dwelling house.
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V1. THE REQUIREMENTS FOR CONDEMNATION HAVE BEEN SATISFIED

48.  No other public utility is now furnishing, or has the corporate authority and

certificate to furnish the same service as, or service similar to, that which PPL Electric will
furnish by means of the transmission line to be constructed over and upon the right-of-way and
easement to be acquired as set forth in this Application.

49.  The service to be furnished by PPL Electric through the proposed transmission
line and related facilities is necessary or proper for the service, accommodation, convenience, or
safety of the public for the reasons set forth in this Application.

50.  Appropriate resolutions were adopted by PPL Electric’s Board of Directors
authorizing and directing this Application. A copy of the applicable resolutions, as certified by

the Secretary of PPL Electric, is provided in Attachment 8 to this Application.
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VII. CONCLUSION

WHEREFORE, PPL Electric Utilities Corporation respectfully requests that the
Pennsylvania Public Utility Commission find and determine that the service to be furnished by
PPL Electric through the proposed exercise of eminent domain, as set forth above, is reasonably

necessary or proper for the service, accommodation, convenience, or safety of the public.

Respectfully submitted,

1d B: acfregor Pa. Bar L.
ost & Schel?, P.C.

Paul E. Russell (Pa. Bar 1.D. #21643)
Associate General Counsel

. #28804)

PPL Services Corporation our Penn Center
Two North Ninth Street 1600 John F. Kennedy Boulevard
Allentown, PA 18101 Philadelphia, PA 19103-2808
Voice: 610.774.4254 Voice: 215.587.1197
Fax: 610.774.6726 Fax: 215.320.4879
E-mail: perussell@pplweb.com E-mail: dmacgregor@postschell.com
John H. Isom (ID # 16569)
Jessica R. Rogers (ID #309842)
Post & Schell, P.C.
17 North Second Street
12th Floor
Harrisburg, PA 17101-1601
Of Counsel: Voice: 717.612.6032
Fax: 717.731.1985
Post & Schell, P.C. E-mail: jisom@postschell.com
E-mail: jrogers@postschell.com
Dated: October 11, 2011 Attorneys for PPL Electric Utilities Corporation
7280345 1.DOC -14 -



VERIFICATION

I, Gregory N. Dudkin, being the Senior Vice President of Operations of PPL
Electric Utilities Corporation, hereby state that the facts above set forth are true and
correct to the best of my knowledge, information and belief and that I expect that PPL
Electric Utilities Corporation to be able to prove the same at a hearing held in this matter.
I understand that the statements herein are made subject to the penalties of 18 Pa. C.S. §

4904 relating to unsworn falsification to authorities.

Date: 9 /l Y /A S
Gregory’N. Dudkin
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Q. Please state your name and business address.
A. My name is Gopi R. Kedia. My business address is Two North Ninth Street,

Allentown, Pennsylvania 18101.

Q. By whom are you employed and in what capacity?

A. I am employed by PPL Electric Utilities Corporation (“PPL Electric”) as a Principal

Engineer.
Q. What is your educational background?
A. I received a Master of Science degree in Electrical Engineering from Lehigh

University in 1981. Prior to that, I received a Bachelor of Science degree in
Electrical Engineering from Birla Institute of Technology (“BIT”), Ranchi, India, in

1969.

Do you hold any professional licenses?

A. I have been a licensed Professional Engineer in the Commonwealth of Pennsylvania

since August 16, 1982 (# PE-031897E).

Are you a member of any professional organizations?

A. Yes, I am a life member of the Institute of Electrical and Electronics Engineers, Inc.
(“IEEE™).
Q. Describe your experience and employment history with PPL Electric.
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I have been employed by PPL Electric for more than 34 years. I have been in my
current position since 1998. In this position, I am responsible for the planning of
PPL Electric’s transmission system for transmission lines 69 kV and greater for the
Harrisburg Region. Prior to 1998, and since I began my employment with PPL, I
have held several positions of increasing responsibility within the Company, as

follows:

1977 - 1978 Engineer II in Relay and Control Engineering
e 1978 -1983 Project Engineer in Relay and Control Engineering

o 1984 — 1987 Project Engineer in the Substation Engineering Standard’s
Section

o 1987 -1997 Senior Engineer in Substation Engineering

Have you participated in other transmission line siting projects for PPL Electric?
Yes. Ihave worked on more than 12 projects involving transmission lines varying in

voltage levels from 69 kV to 230 kV.

What is the purpose of your testimony?

My testimony will address the following subjects: (1) the need for the Richfield-
Dalmatia 69 kV transmission Tie Line; (2) a description of PPL Electric’s system
planning process; (3) an explanation of the proposed system, which will solve the
problems identified in the planning process; and (4) the benefits of the Richfield-

Dalmatia 69 kV Tie Line to PPL Electric and its customers.
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Please provide a brief overview of PPL Electric’s Attachment 1 and identify the
portions for which you are responsible.

Attachment 1 is the Necessity Statement that sets forth the reasons why the
Richfield-Dalmatia 69 kV Tie Line is required, explains the functional alternatives
considered and describes the factors that led PPL Electric to determine that the
Richfield-Dalmatia 69 kV Tie Line is the best alternative to ensure reliable long-term

electric service to customers within PPL Electric’s certificated service territory.

I am responsible for the portions of Attachment 1 which are related to the need for
the transmission tie line that will serve as a back up source for the Juniata-Richfield
and Sunbury-Dauphin 69 kV Lines. In addition, the Tie Line will serve as the

electrical source for the planned Meiserville 69-12 kV Substation.

Please briefly summarize the findings and conclusions set forth in the Necessity
Statement.

The Richfield-Dalmatia 69 kV Tie Line project will resolve multiple violations of
PPL Electric’s Reliability Principles and Practices (“RP&P”) guidelines relating to
PPL Electric’s regional transmission system in the area. PPL Electric’s regional
transmission system is composed of the 69 kV voltage level transmission lines. The
Richfield-Dalmatia 69 kV Tie Line will provide long-term relief to the reliability
violations in the regional transmission system identified through PPL Electric’s

planning process and will ensure reliable electric transmission service to retail
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electric customers in the neighboring counties of Snyder, Juniata, and

Northumberland.

In order to avoid significant transmission problems, PPL Electric plans to construct
the project with a required in-service date of November 2012. To meet its in-service
date, PPL Electric must begin construction in November of 2011. The Richfield-
Dalmatia 69 kV Tie Line will be designed for two circuits; however, only one circuit
will be installed initially. A second circuit will be added when future load growth
makes it appropriate to do so. The entire line will be designed and constructed to
operate at 69 kV. In addition, the Richfield-Dalmatia 69 kV Tie Line, together with
the Meiserville 69-12 kV Substation and new 12 kV distribution lines that it will
supply, are required to resolve numerous violations of the RP&P on PPL Electric’s
distribution system. The substation and new distribution lines are discussed in the

testimony of William Keller, PPL Electric Statement No. 2.

Does PPL Electric have reliability criteria?

Yes. The PPL Electric planning guidelines are set forth in its Reliability Principles
and Practices (“RP&P”). The RP&P guidelines were developed to ensure adequate
and appropriate levels of electric service consistent with good utility practice.
Specifically, the process assures that PPL Electric’s transmission and distribution

systems can supply all customer load in a way that is reliable and economic.

What are the applicable transmission criteria under the RP&P?
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PPL Electric’s transmission systems are planned so that they meet the following

guidelines:

e Normal operation of the system will not load any electric facility beyond its
normal continuous rating.

o In the case of an outage on a single circuit 69 kV transmission line, 60 MW of
load can be interrupted for up to 2 hours. After 2 hours, 30 MW of load must be
restored by field switching to adjacent transmission lines. After 10 hours, all
load must be restored.

o Large-scale, long-term or frequent interruptions and excessive load loss are to be
avoided due to the adverse and potentially hazardous effect they have on the

public.

How does PPL Electric conduct its planning process?

The PPL Electric planning process begins with the development of a computer
model of the future system. A specific study year is chosen and the future system
model is developed using the existing system, plus any planned modifications to the
transmission system scheduled to be in service or removed from service prior to the
study year. Load levels used in the system model are based on the latest forecast
prepared annually by the PJM Load Analysis Subcommittee, recent summer peak

loads, normal and high temperature indices, and humidity indices.

Once the system model is complete, comprehensive power flow simulations are
performed to determine whether the system complies with the PPL Electric planning

reliability criteria.  This is accomplished by simulating an outage of each
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transmission and bulk electric facility. All conditions where the system is not in
conformance with the reliability criteria are identified and system reinforcements are
identified that would bring the system into conformance. Also identified are
estimated costs and lead-times to implement the required reinforcements. Computer
simulations of the system with the identified reinforcement alternatives are
completed to identify the best overall reinforcement that will meet the needs of the

region in a reliable and economic manner.

What transmission problems were identified in the planning process?

The area of concern associated with the existing transmission and distribution system
receives its electric power supply from PPL Electric’s Juniata and Sunbury 230-69
kV Substations. By the summer of 2012, in the event of an outage of the Juniata-
Richfield 69 kV line, approximately 44 MW of load would remain interrupted after
all of the field switching is completed to transfer load to the adjacent lines. Similarly,
under 2012 summer peak conditions, for an outage on the Sunbury—Dauphin 69kV
transmission line, approximately 33 MW of load would remain interrupted after all

field switching moves have been completed.

In both cases load beyond the permissible limits would remain interrupted until
repairs have been completed or additional reinforcements have been provided. This

load drop exceeds PPL Electric’s RP&P guidelines.

7291659v1 6



10
11
12
13
14
15
16
17
18
19
20
21

22

How does PPL Electric plan to resolve the transmission and reliability violations
identified in the planning process?

PPL Electric determined that a new 69 kV tie line, to connect the existing Juniata-
Richfield 69 kV line to the existing Sunbury-Dauphin 69 kV line, would resolve the
transmission violations identified through the planning process. The new tie line will
provide a backup source of supply to the Juniata-Richfield and Sunbury-Dauphin 69
kV transmission lines for speedy and orderly load restoration in the event of an

outage.

PPL Electric determined that this configuration will resolve all of the RP&P 69 kV
transmission violations in the area by providing additional transmission capacity and

load transfer capability.

What functional alternatives were examined to resolve the transmission and

reliability violations identified in the planning process?

PPL Electric considered two functional alternatives. They were as follows:

o Alternative 1 would construct a new 11 mile long 69 kV line with double circuit
design. The line would initially be constructed as a single circuit. The proposed
line would extend from the vicinity of the Richfield substation to the vicinity of
the Dalmatia substation, tying together the existing Juniata—Richfield and
Sunbury—Dauphin 69 kV transmission lines. The estimated cost of this

alternative was $12 million, including the costs of the rights-of-way.
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o Alternative 2 would construct a new 15 mile long 69 kV line with double circuit
design. The line would initially be constructed as a single circuit. The proposed
line would run from the Richfield Tie point on the Sunbury—Middleburg line to
the Sunbury Substation 69 kV Yard 2. In addition to the 15 miles of double
circuit line, another 5 miles of transmission line would be required to supply the
proposed Meiserville 69-12 kV substation. This would also require installation
of a new single breaker 69 kV termination in the Sunbury Substation 69kV Yard

2. This alternative would cost an estimated $22 million.

Which functional alternative was preferable?

Alternative 1 was selected.,

What made Alternative 1 preferable to Alternative 2?

Alternative 1 was selected for two principal reasons. First, it is more economical,
and second, it encumbers less land due to the shorter length of new transmission
lines. The lead-time required in acquiring the necessary rights-of-way and

construction of these lines would be significantly longer for Alternative 2.

Will constructing the Richfield-Dalmatia 69 kV Transmission Tie Line using
Alternative 1 provide additional benefits to PPL Electric’s customers?

Yes, Alternative 1 will allow PPL Electric to improve transmission and reliability
without requiring extensive outages of existing facilities for the construction of the

new transmission line, thus maintaining the reliable service to customers in this area.

7291659v1 8




Alternative 2 would require a new 69kV line termination at the Sunbury 69 kV Yard
2. This alternative reinforcement would require PPL Electric to rearrange the
existing lines, at an additional cost not factored into the $22 million estimate. In
addition, rearranging existing lines would necessitate extensive outages of affected

facilities.

Q. Does this conclude your direct testimony at this time?

A. Yes, it does.
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Please state your name and business address.
My name is William Keller. My business address is Two North Ninth Street,

Allentown, Pennsylvania 18101

By whom are you employed and in what capacity?
I am employed by PPL Electric Utilities Corporation (“PPL Electric”) as a

Supervising Engineer in the Distribution Planning Department.

What is your educational background?
I have a Bachelor of Science in Electrical Engineering from the Pennsylvania State

University.

Do you hold any professional licenses?
I have been a licensed Professional Engineer in the Commonwealth of Pennsylvania

since 1974 (# PE-012345E).

Describe your experience and employment history with PPL Electric.
I have been employed by PPL EU for approximately one year. Before that, I was

employed by Metropolitan Edison, and then First Energy, for over 39 years

What is the purpose of your testimony?
My testimony will address the following subjects: (1) the need for the Meiserville

69-12 kV Substation; (2) a brief description of PPL Electric’s system planning
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process; (3) an explanation of the proposed distribution system, which will solve the
problems identified in the planning process; and (4) the benefits of the Meiserville

69-12 kV Substation to PPL Electric and its customers.

What portions of the Necessity Statement, PPL Electric’s Attachment 1, are you
responsible for?

I am responsible for the portions of Attachment 1 which relate to the need for the
planned Meiserville 69-12 kV Substation and the 12 kV distribution system

modifications.

Does PPL Electric have reliability criteria?

Yes. The PPL Electric planning guidelines are set forth in its Reliability Principles
and Practices (“RP&P”). The RP&P guidelines were developed to ensure adequate
and appropriate levels of electric service consistent with good utility practice.
Specifically, the process assures that PPL Electric’s transmission and distribution
systems can supply electricity to all customer load in a way that is reliable and

economic,

What are the applicable distribution criteria under the RP&P?

PPL Electric’s goal is to plan distribution systems so that they meet, among others,
the following guidelines:

e A 12 kV distribution line should serve no more than 1,300 customers.

» A 12 kV distribution line should supply no more than 50 miles of circuit,
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Why is it not desirable for a 12 kV distribution line to supply many miles of circuit?
The longer the line, the greater the exposure to conditions that could cause outages

to customers served by that the line.

Why is it not desirable for a 12 kV distribution line to serve too many customers?
The greater the number of customers, the more customers that could potentially be

out of service if a line outage were to occur.

What reliability concerns did PPL Electric identify in its planning process?

The Dalmatia 36-02 12 kV distribution line, which is supplied by the Dalmatia
Substation, in Lower Mahanoy Township, Northumberland County, and stretches
across seven townships and a borough in Northumberland, Snyder, and Juniata
Counties, currently does not meet PPL Electric’s RP&P guidelines for customer
count per feeder and circuit miles. The RP&P guidelines provide that no more than
1,300 customers should be served from a 12 kV circuit. In addition, the RP&P
guidelines provide that a 12 kV circuit should not supply more than 50 miles of
circuits. The Dalmatia 36-02 12 kV distribution line currently serves more than

2,200 customers and supplies 194 miles of circuit.

The rural nature of the area, length of the circuit, and high number of customers on

the circuit result in a large number of customers experiencing multiple outages per
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year. The combination of these factors has led to the Dalmatia 36-02 distribution

line being among the worst performing circuits on PPL Electric’s system.

How does PPL Electric plan to bring the Dalmatia 36-02 12 kV distribution line into
compliance with the RP&P?

PPL Electric plans to build a new 69-12 kV substation, together with two new 12 kV
distribution lines, in order to resolve the problems identified through the planning
process. This project will reduce the customer count per feeder and circuit miles to

an amount within the RP&P guidelines.

Where will the Meiserville 69-12 kV Substation be constructed?

The new Meiserville 69-12 kV Substation will be centrally located to the region it
will serve in Susquehanna Township, Juniata County. The substation will be
connected to and supplied by the proposed Richfield-Dalmatia 69 kV Tie Line. The
substation will also supply two new 12 kV distribution lines to serve customer load
in the area, and allow PPL Electric to comply with its RP&P guidelines on the

Dalmatia 36-02 distribution line.

Is PPL Electric filing a petition for a finding exempting a substation building from
local zoning requirements?

No. A building could be subject to a zoning ordinance. The Meiserville 69-12 kV
Substation will be a small substation facility, and it is being designed without a

building. Therefore, no petition related to zoning issues is required.
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Q. What benefits are there for PPL Electric and its customers in building the Meiserville
69-12 kV Substation?

A. The new substation will alleviate reliability concerns in the area, and allow PPL
Electric to comply with its RP&P guidelines. The substation will also allow PPL
Electric to provide more reliable service to the customers living in the area who are

currently served by the Dalmatia 36-02 distribution line.

Does this conclude your direct testimony at this time?

A. Yes, it does.
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Q.

Please state your name and business address.
My name is Justin B. Wehr. My business address is Two North Ninth Street, Allentown,

PA 18101.

By whom are you employed and in what capacity?

I am employed by PPL Electric Utilities Corporation (“PPL Electric”). My position with
PPL Electric is Siting Coordinator in the Transmission Operations Department. In that
position, I am responsible for identifying and selecting high voltage transmission line
routes and substation locations. I am also responsible for preparing Applications and

Exhibits for approval by the Pennsylvania Public Utility Commission.

What is your educational background?
I received a Bachelor of Science Degree in Environmental Science/Geology with a minor
in Geography from Kutztown University of Pennsylvania in 2002. My additional
continuing education relevant to my current position includes the following courses and
programs:
e Richard Chinn Environmental Training Inc., ACOE Wetland Delineation
/Regional Supplemental Training (2003)
e Halfmoon LLC, Pennsylvania Land Use and Environmental Issues (2009)
e Burns & McDonnell, Routing and Permitting on the NEEWS Project

(2010)

Describe your experience and employment history with PPL Electric.

1
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I have been employed by PPL Electric for 3 years. 1 have been in my current position, as
Siting Coordinator, since November of 2008. My previous professional experience
includes employment at Lehigh Engineering Associates, Inc. from June 2002 until
August of 2008. 1 served in the capacities of Environmental Technician, Environmental
Project Manager, and Project Manager. In those roles, I was responsible for
environmental permitting activities, grading and drainage calculations, and overall

project oversight.

Have you participated in other transmission line siting projects for PPL Electric?

Yes. I have worked on more than 10 projects involving transmission lines.

What are your responsibilities in connection with the Richfield-Dalmatia 69 kV
Transmission Tie Line?

I am responsible for the Alternative Route evaluation and the selection of a preferred
route for the Richfield-Dalmatia 69 kV Tie Line. I am also responsible for evaluating

and selecting a site for the proposed Meiserville 69-12 kV Substation.

What are the subjects of your testimony?

I will describe the Richfield-Dalmatia 69 kV Tie Line, summarize PPL Electric’s process
to site the line, describe the property of Michael and Logan Wendt, describe PPL
Electric’s proposed right-of-way and easement over the property, and provide the history

and status of negotiations with Michael and Logan Wendt.

2
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1 Q. Please describe the Richfield — Dalmatia 69 kV Tie Line.

2 A As explained in the testimony of Gopi Kedia, PPL Electric Statement No. 1, in order to

3 provide additional transmission capacity and load transfer capability to restore loads on
4 the Juniata—Richfield and Sunbury-Dauphin 69 kV lines to meet PPL Electric’s
5 Reliability Principles and Practices (“RP&P”) load drop standards for a single circuit 69
6 kV transmission line outage, PPL Electric proposes to construct the Richfield-Dalmatia
7 69 kV transmission Tie Line. The proposed Richfield-Dalmatia 69 kV Transmission Tie
8 Line will connect the existing PPL Electric Juniata—Richfield 69 kV line in West Perry
9 Township, Snyder County, and the Sunbury—Dauphin 69 kV line in Lower Mahanoy

10 Township, Northumberland County. The proposed line will extend through portions of

11 Snyder, Juniata, and Northumberland Counties. The proposed line will include

12 approximately 11.54 miles of new 69 kV transmission line and will supply the new

13 Meiserville 69-12 kV Substation.

14

15 The Richfield-Dalmatia line, the new substation and new distribution lines will also bring

16 PPL Electric into compliance with the RP&P guidelines for 12 kV distribution lines in

17 the area currently served by the Dalmatia 36-02 12 kV distribution line as explained in

18 the testimony of William Keller, PPL Electric Statement No. 2.

19

20 Q. How did PPL Electric identify alternative routes for the new transmission line?

21 A PPL Electric determined a general area in which alternative line routes can be feasibly

22 sited to meet the Project’s functional requirements and minimize social impacts,

23 environmental impacts, and project costs. PPL Electric refers to this as the Study Area.

3
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For the Richfield-Dalmatia 69 kV Tie Line, the Study Area was between 4.9 and 4.2
miles from north to south, and nearly 12 miles from east to west, for a total of 64.2 square
miles. The Study Area included portions of Monroe Township and Susquehanna
Township in Juniata County, Chapman Township, Perry Township, West Perry

Township in Snyder County, and Lower Mahanoy Township, in Northumberland County.

Once the Study Area was selected, the next step in the route selection process was the
identification of routing constraints. Large constraints were identified and avoided to the
extent practical. Large constraints included the congested area of Dalmatia, residential
development along the west bank of the Susquehanna River, and the State Game Lands
#194. After identifying numerous large and small constraints, and receiving input from
the local governments and the public, PPL Electric identified three possible alternative

routes.

Please describe the alternative routes PPL Electﬁc considered.

PPL Electric considered three alternative routes for this line. These routes are:

e Alternative 1, the selected route, involves the construction of 11.54 miles of new 69
kV line that would extend from PPL Electric’s Juniata—Richfield 69 kV line in West
Perry Township, Snyder County, and run in a southeasterly direction to the Sunbury—
Dauphin 69 kV line in Lower Mahanoy Township, Northumberland County. This
line would run through Snyder, Juniata, and Northumberland Counties. Alternative 1
would require a 150 foot right-of-way at the proposed Susquehanna River crossing

and a new 100 foot right-of-way for the remainder of the line.

4
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o Alternative 2 would involve the construction of 12.49 miles of new 69 kV line that
would extend from PPL Electric’s Juniata—Richfield 69 kV line in West Perry
Township, Snyder County and would proceed in an east/southeasterly direction to
connect with the existing Sunbury—Dauphin 69 kV line in Lower Mahanoy Township,
Northumberland County. Alternative 2 would require a new 100 foot right-of-way,
and has approximately 2.5 miles in common with Alternative 1.

o Alternative 3 would involve the construction of 12.07 miles of new 69 kV line from
the Juniata-Richfield 69 kV line in Monroe Township, and would proceed in a
southeasterly direction to its connection point with the existing Sunbury—Dauphin 69
kV line in Lower Mahanoy Township. This alternative would require a 150 foot
right-of-way at the proposed Susquehanna River crossing and a new 100 foot right-

of-way for the remainder of the line.

Q. How did PPL Electric determine which of the three identified alternative routes was
preferred?
A. In making the selection, PPL Electric took into consideration public and government

input and used three different mathematical models for analyzing the potential impacts of
the different routes. The Company considered land use, environmental impacts, social
and functional considerations, construction and maintenance impediments, and cost. PPL
Electric used an Ordinal method, Relative Maximum-Minimum method, and a Relative
Z-Score method in order to determine the preferred alternative. See Attachment No. 3 to

PPL Electric Exhibit 1. The preferred route was then communicated to the public and to

5
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municipal, state and federal officials and agencies for further feedback and adjustments,

where appropriate.

Which route did PPL Electric determine was the most suitable?

Alternative 1 was selected for the Richfield-Dalmatia 69 kV transmission Tie Line.

What made Alternative 1 preferable to the other two alternatives?

Alternative 1 has many advantages over Alternatives 2 and 3. The primary advantage of
Alternative 1 is that it has the lowest cumulative impact. It is the shortest of the three
alternatives, and requires the least amount of new rights-of-way. Alternative 1 also
requires the least amount of tree clearing, has the shortest river crossing, and has the least

impact on natural areas.

In contrast, although Alternative 2 is less expensive than Alternative 1, it would have the
most impact on the Susquehanna River, because it would require construction activities
to take place in the river. Both Alternatives 2 and 3 would require more extensive tree
clearing. Alternative 3 would have a greater impact on natural areas because it crosses
the most streams. Alternatives 2 and 3 also both require more extensive private rights-of-

way.

What is the estimated cost of Alternative 1?

The estimated cost is $12 million.

6
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1 Q. How many rights-of-way and easements are required for the Richfield-Dalmatia 69 kV
2 transmission Tie Line using Alternative 1?

3 A PPL Electric needs rights-of-way and easements from 54 landowners. To date, PPL

4 Electric has successfully obtained these from 43 landowners through voluntary
5 transactions.
6

7 Q. Does the route of the proposed Richfield-Dalmatia 69 kV transmission Tie Line cross the
8 property of Michael and Logan Wendt, which is the subject of this proceeding?

9 A Yes. The route does cross the Michael and Logan Wendt property, as described more

10 fully below. PPL Electric has attempted to purchase a right-of-way and easement over
11 this tract of land for the Richfield-Dalmatia 69 kV transmission Tie Line but, to date, has
12 been unable to reach any agreement with the property owners.

13

14 Q. Please describe the status of negotiations with Michael and Logan Wendt.

15 A Negotiations began on May 10, 2010. Since that time PPL Electric has made at least 15

16 attempts to negotiate with Michael and Logan Wendt and their attorney. To date PPL
17 Electric has been unsuccessful in coming to an agreement with the Wendts’ on total
18 compensation for the easement.

19

20 Q. Prior to these negotiations, did PPL Electric inform Michael and Logan Wendt that the
21 Company may obtain the right-of-way or easement through the use of eminent domain?
22 A Yes. On April 9, 2010, PPL Electric delivered to Michael and Logan Wendt the forms of

23 notice required by the Commission’s regulations at 52 Pa. Code § 57.91. In addition,
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PPL Electric provided information on real estate terms and definitions, electric and
magnetic fields, and vegetation management. Copies of these forms are provided as PPL

Electric Exhibit JBW-1,

Have you been to the property of Michael and Logan Wendt that is the subject of this
proceeding?

Yes, I have visited the property.

Please describe the property.
The property is a 20 acre tract of land located in Perry Township, Snyder County,

Pennsylvania. The property is a wooded lot.

Are there any dwellings on the property?

No, there are no dwellings on the property.

Does PPL Electric’s proposed right-of-way and easement over the Michael and Logan
Wendt property contain any burial grounds or places of worship?

No, it does not.

Please describe PPL Electric Exhibit 1.
PPL Electric Exhibit 1 is the Application to the Commission for a finding that the service
to be furnished to the public through the exercise by PPL Electric of the power of

eminent domain to acquire a right-of-way and easement over and across the property of

8
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1 Michael and Logan Wendt is necessary or proper to the service, accommodation,

2 convenience or safety of the public.

4 Q. Please explain Attachment No. 1 to PPL Electric Exhibit 1.
5 A Attachment No. 1 to PPL Electric Exhibit No. 1 is the Necessity Statement for the

6 project, which discusses the reasons why this project is needed.

g8 Q. Please explain Attachment No. 2 to PPL Electric Exhibit 1.

9 A Attachment No. 2 to PPL Electric Exhibit No. 1 is the Study Area Environment section
10 which discusses the various features mapped within the Study Area.
11
12 Q. Please explain Attachment No. 3 to PPL Electric Exhibit 1.
13 A Attachment No. 3 to PPL Electric Exhibit No. 1 is the Siting Analysis. This Attachment
14 discusses the impacts of the Alternative Routes and the selection of the Preferred Route.
15
16 Q. Please explain Attachment No. 4 to PPL Electric Exhibit 1.
17 A Attachment No. 4 to PPL Electric Exhibit No. 1 is the Impact Assessment Scoring. This
18 Attachment is a quantitative comparison of the Alternative Routes.
19
20 Q. Please explain Attachment No. 5 to PPL Electric Exhibit 1.
21 A Attachment No. 5 to PPL Electric Exhibit No. 1 is a copy of the metes-and-bounds

22 description of the property of Michael and Logan Wendt.

23
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Please explain Attachment No. 6 to PPL Electric Exhibit 1.
A. Attachment No. 6 to PPL Electric Exhibit No. 1 is a copy of the metes-and-bounds
description of the portion of the property of Michael and Logan Wendt over which PPL

Electric seeks a right-of-way and easement.

Q. Please explain Attachment No. 7 to PPL Electric Exhibit 1.
A. Attachment No. 7 to PPL Electric Exhibit No. 1 is a copy of the Plan showing the
property of Michael and Logan Wendt and the portion of the property over which PPL

Electric proposes to acquire a right-of-way and easement.

Q. Please explain Attachment No. 8 to PPL Electric Exhibit 1.

A. Attachment No. 8 to PPL Electric Exhibit No. 1 is a copy of the resolutions of the Board
of Directors of PPL Electric authorizing the acquisition of a right-of-way and easement
over the portion of the land of Michael and Logan Wendt described in PPL Electric

Attachment No. 6. Those resolutions remain in effect.

Q. Please explain Attachment No. 9 to PPL Electric Exhibit 1.
A. Attachment No. 9 to PPL Electric Exhibit No. 1 is a copy of PPL Electric’s Magnetic
Field Management Plan. This Attachment describes PPL Electric’s current approach to

Electric and Magnetic Field mitigation.

Q. Please explain Attachment No. 10 to PPL Electric Exhibit 1.

10
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Attachment No. 10 to PPL Electric Exhibit No. 1 is PPL Electric’s Design Criteria and
Safety Practices. This Attachment describes PPL Electric’s current standard design
criteria for various voltage classes, and the practices the Company has adopted to

increase safety for employees, contractors and the public.

In your opinion, is the condemnation of this property necessary?

Yes. PPL Electric must be able to route the Richfield-Dalmatia 69 kV Tie Line over the
property of Michael and Logan Wendt in order to site, construct, and operate lines to
relieve the existing and projected overloaded conditions on the Juniata-Richfield and
Sunbury-Dauphin 69 kV lines and the Dalmatia 69-12 kV substation. PPL Electric has
proposed a reasonable route for the Tie Line. The service to be provided by PPL Electric
through the proposed transmission line and related facilities is necessary or proper for the
service, accommodation, convenience or safety of the public for the reasons set forth in
my testimony and the testimony of Gopi Kedia and William Keller, and in the

Application.

Does this conclude your testimony at this time?

Yes, it does.

11
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Deb Kachel PPL Services Corporation ‘v e “: : & ¢
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651 Delp Rd Allentown, PA 18101-1179 ) e
Lancaster, PA 17601 -4
telephone 717-579-3738 p p Be
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& %,
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. g A T
April 8, 2010 N

Elijah H. Lahr and Faye A. Lahr
679 State Route 147
Dalmatia, PA 17017

Dear Mr. and Mrs. Lahr:

PPL Electric Utilities is planning to upgrade the electric service in your area to help ensure a
reliable supply of electricity for you and your neighbors, and for people throughout
Northumberland County.

Because this line construction is likely to require that we negotiate with you for an easement, |
am notifying you in writing as required by the Pennsylvania Public Utility Commission.

Attached are two notices that provide important information. The wording of these notices is set
by the Pennsylvania Public Utility Commission and cannot be changed by PPL Electric Utilities.
The first notice is about your legal rights during any negotiations. Let me assure you that PPL
Electric Utilities plans to do everything possible to reach an amicable financial settlement with
you regarding any easements. The second notice is about the work we do to prevent trees from
interfering with the safety of power lines.

Pennsylvania Public Utility Commission regulations require that I give you this information at
least 15 days in advance of any specific discussions regarding the easements we will be seeking.
[f you have any questions regarding this information, please contact me at the number provided
below.

Please sign in the space provided to indicate that you have received this information.

Very truly yours,

Do ke b Y
Deb Kachel
Sr. Real Estate Specialist

I'acknowledge receiving the information referred to in the letter above and understand that it
does not obligate me in any way.

- { r - % . 7 . - o -
[ 4 Zg/%/ cﬁ/ \;ﬁ: e : e ‘:» faiioe § S e

Signatufe
Date 6/*‘“ / L/ - &/A
Telephone \{ ’o --ZS?Q . 5/? </
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GLOSSARY OF COMMON REAL ESTATE TERMS

ABSTRACT OF TITLE -~ The condensed history of ownership to a
particular parcel of real estate, consisting of a summary of ownership from a given time
to the present owner.

ACRE - A measure of land equal to 43,560 square feet.

APPRAISAL — An estimate of the value of property. The process through which
conclusions of property value are reached.

APPRECIATION - An increase in the worth or value of a property.

CHAIN OF TITLE — A history of ownership of a particular property (see abstract of
title).

CONDEMNATION - A judicial or administrative proceeding to exercise the power of
eminent domain through which private property is taken for public use.

CONDUCTOR - The wire which carries electric energy.
CONVEYANCE - A transfer of property ownership.

DEED — A written document that, when executed and delivered, conveys title to or an
interest in real estate.

DEED RESTRICTIONS - Clauses in a deed limiting the use of the property.
DEPRECIATION - A loss of value in property.

EASEMENT — A right to use the land of another for a specific purpose. (Such as a right
of way for utilities.)

EGRESS - The right to exit a tract of land.

EMINENT DOMAIN - The right of a government, municipal body or public utility to
acquire property for public use. (See condemnation)

ENCROACHMENT - An intrusion, such as a house, sign, wall or fence, that intrudes on
another’s property or right of way.

FAIR MARKET VALUE - The highest price which a willing buyer would pay and the
lowest price a willing seller would accept.
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FEE OR FEE SIMPLE — The complete and absolute ownership of real estate.

GRANT - The transfer of property rights through a legal document.

GRANTEE — One who acquires property or any property rights from another person.
GRANTOR - One who transfers property or any property rights to another person.
INGRESS - The right to enter a tract of land.

KV —Kilovolt or 1000 volts (138 KV =138 x 1000)

LIEN — A claim against real or personal property for satisfaction of a debt.
METES-AND-BOUNDS DESCRIPTION — A legal description of a parcel of land that
begins at a well — marked point and follows the boundaries, using directions and

distances.

MONUMENT - A fixed natural or artificial object used to establish real estate
boundaries.

OPTION - The right to purchase a certain property at stated terms, price and time.

RECORDING - The act of entering documents in the Recorder of Deeds office
established in each county.

RIGHT OF WAY - Used interchangeably with the word easement. (See easement)

SURVEY - the process of scientifically measuring the quantity and location of a parcel
of land.

TAX MAP — Maps used by the county Tax Assessment office showing the locations of
properties.

TITLE — The evidence of ownership of land.

ZONING - The regulation of the use of land and/or buildings.
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Richfield — Dalmatia 69kV
NOTICE

The Pennsylvania Public Utility Commission requires that PPL Electric Utilities
Corporation (PPL) give you the following information on the RIGHT OF WAY
MAINTENANCE PRACTICES for the PPL Richfield Dalmatia line.

The methods currently used by PPL are set forth in PPL’s “Program for Vegetation
Management”, which will be made available to you for your inspection upon request. If
you wish further information concerning right of way maintenance methods, you may
contact the person named on the cover letter. You may discuss with this person, either
before or during negotiation of the right of way agreement, these methods and any other
questions you may have about right of way maintenance.

Once a utility has constructed an electric transmission line on a right of way across your
land, the utility must maintain the right of way free of tall growing trees and brush which
might impair the reliability of electric service, the safety of the line, and access to the line
or its towers. The utility or its contractors may remove and control tall growing trees and
brush by several methods: handcutting of trees, limbs and brush; mechanical cutting with
chain saws or motorized cutting machines; application of herbicides, either from the

~ ground or from a helicopter. The utility must confine its maintenance activities to the

approved right of way across your land, except where tall growing trees or brush or their
root systems grow into the right of way from adjoining land and constitute a threat to the
electric transmission line and its structures.

If you believe that the maintenance method(s) used by the company would raise problems
with your use of your land adjacent to the right of way, it is your responsibility as the
landowner to bring this to the attention of the utility before you sign the right of way
agreement,

The utility company has the responsibility to maintain its right of way, and regular
maintenance must occur, Although you as the landowner cannot determine whether or
not maintenance will occur, your right of way agreement may specify certain conditions
on the performance of the maintenance program which are important to you. These
conditions can be part of the negotiations between you and the utility company for your
land, since a right of way agreement is a legal contract between a landowner and a utility
company. It is important for you to understand also that the maintenance methods used
by the utility company may change over time as the costs of maintenance or the methods
of performing maintenance change. You may want to specify in your right of way
agreement that the utility company inform you of changes in its maintenance methods or
in the maintenance schedule for your land.

The provisions of the right of way agreement are enforceable in the local Court of
Common Pleas, The right of way agreement cannot be enforced by the Pennsylvania
Public Utility Commission. Any claims for damages resulting from improper
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maintenance of the right of way must be settled with the utility, its contractors, or in the
local Court of Common Pleas at your own expense. The Commission cannot award
damages for violations of the right of way agreement.
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Richfield - Dalmatia 69 kV Line

NOTICE

The Pennsylvania Public Utility Commission requires that PPL Electric Utilities
Corporation give you the following information:

PPL Electric Utilities Corporation is presently planning to construct a 69k V electric
transmission line to be known as the Richfield-Dalmatia line, in Northumberland County.

Since a field survey and detailed engineering have not been completed, the physical
dimensions of the proposed line and the type and height of supporting structures to be
used cannot be precisely determined at this time. However, based on past experience and
assuming relatively flat terrain along the line route, it is expected that the structures
normally will be 95 feet in height. There may be isolated physical conditions that would
require either higher or lower structures than those mentioned above. At this time we do
not know the number of structures to be placed on any properties. The proposed right of
way generally will be 100 feet in width.

Since the route could affect your property. A representative of the Utility will contact
you in the near future to discuss the company’s plans. In order to better prepare you for
these discussions and to avoid possible misunderstandings, we want to take this
opportunity to inform you of your legal rights and the legal rights of PPL Electric
Utilities Corporation with regard to this project. You have the right to have legal counsel
represent you in any negotiations. You do not have to sign any agreement without the
advice of counsel. If you do not know an attorney you may contact your local bar
association.

MUST YOU ACCEPT ANY OFFER MADE BY THE UTILITY FOR YOUR
PROPERTY?

No. You may refuse to accept it. However, the utility has the power to take property by
eminent domain, subject to the approval of the Public Utility Commission, for the
construction of transmission lines if the utility is unable to negotiate an agreement to buy
aright of way. If your property is condemned, you must be paid “just compensation.”
“Just compensation” has been defined by the courts in Pennsylvania as the difference
between the fair market value of your property before condemnation, unaffected by the
condemnation, and the fair market value of your remaining property after condemnation,
as affected by the condemnation.

CAN THE UTILITY CONDEMN YOUR HOUSE?

No. The company cannot condemn your house or a reasonable “curtilage™ around your
house. Generally, “curtilage™ includes the land or buildings within 100 meters of your

house which are used for your domestic purposes. However, the 100 meters limit does
not automatically extend beyond the homeowner’s property line.
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DO YOU HAVE A RIGHT TO A PUBLIC HEARING WHEN THE UTILITY
SEEKS TO CONDEMN YOUR PROPERTY?

Yes. When an electric utility seeks to have your property condemned, the utility must
first apply to the Pennsylvania Public Utility Commission for a certificate finding the
condemnation to be necessary or proper for the service, accommodation, convenience, or
safety of the public. The Commission will then hold a public hearing. As the landowner
whose property may be condemned, you are a party to the proceeding and may retain
counsel, present evidence, and/or testify yourself in opposition to the application for a
certificate. If you wish to testify at the public hearing, you should make your intention
known by letter to Secretary, Pennsylvania Public Utility Commission, P.O. Box 3265,
Harrisburg, PA 17120.

If the commission approves the utility’s application for a certificate finding the
condemnation in the public interest, then the utility may proceed before the local Court of
Common Pleas to condemn your land. If the Commission denies the utility’s application,
the utility cannot condemn your land. If you retain an attorney to represent you before
the Commission, you must do so at your own expense.

The Commission will not decide how much money you should receive if your land is
condemned. The only issue the Commission will decide is whether the condemnation
serves the public interest. If the Commission approves the utility’s application for
condemnation, the amount of money to which you are entitled will be determined by a
local Board of View of the Court of Common Pleas. However, you may at any time
make an agreement with the utility as to the amount of damages you are to be paid.
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SMALL_TREES - UNDER 30 FT.

Acer Campestre - Hedge Maple

Acer Ginnola - Amur Maple

Acer Spicatum - Mountain Maple .

Acer Tataricum - Tatarian Maple

Amerlanchier Caradensis - Shadbush - Seviceberry
Amerlanchier Loeyis - Allegheny Seviceberry .
Carpinus Caroliniana - Blue Beech/American Hornbeam
Cercis Canadensis - Redbud

_Cornus Florida - Flowering Dogwood

Cornus Kousa - Chinese Kousé‘Dogwood~
Crataegus Mbnogyna - Crab Apple

Crataeqgus Phaénopyrum - Hashington Hawthorn
Halesia'Caro]ina -.Carolina Silverbel]
Holly ‘

Juniperus Virginiana - Juniper

Malus - Crab Apple (American) '
Prunus Sargentii Columnare - Columnar Sargent Cherry
Prunus Serrqlatd,Amaﬁgéaws ~ Amanogawa Cherry

Prunus Serrulata Kwanzan - Kwanzan Cherry

Pyrus Calleryana Chanticleer - Chanticleer Pear
Salix Humilijs - Owarf Willow

Syringa Amurense Japonica - Japanese Tree Lilac
Taxus Canadensis - American Yew

Wstrya Virginjana - Ironwood

Viburnums - - : AR -
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CRABAPPLE (SNOWORIFT)
(malus spp.)

GROWTH HABITS:

e moderate growth rate
e grows to 20 feet tall
e hardy, scab resistant

e height of head can be raised to

accommodate vehicle and pedestrian-

traffic :

EASTERN REDBUD

(cercis canadensis)

GROWTH HABITS:

e growth 35 feet

e global shape

e moderate growth rate

e early spring blassoms

e grows in full sun or light shade

e rarely requires pruning
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GOLDEN-RAIN TREE

(koelreuteria paniculata)

GROWTH HABITS:

® slow to moderate growth rate

* grows to 25 to 35 feet tal]

o flowers in mid-summer

o tolerates polluted air of cities

e withstands heat and drought

e tolerates all but acid s0ils

HEDGE MAPLE

(accer campestre)

GROUTH HABITS:

e slow growth rate

e grows to 25 ft. tall

* needs little maintenance

e usually pest-free

* tolerates automible exhaust

e excellent in dry locations

COLDEN~RAIN TREE
Koeireuteriy Pamiculata

Plant to the side of the right-of-way
(do ?ot plant directly under the powe
line).

fumes
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RUSSIAN OLIVE

(elaeagnus angustifolia)
GROWTH HABITS:

e moderate to fast growth rate
o grow to 25 feet tall

* fragrant yellow flower

e relatively pest free

e endures high wind and drought

e withstands city conditions

WASHINGTON HAWTHORN

(crataegus phaenopyrum)
GROWTH HABITS:

e moderate growth rate
e grows to about 30 feet

e tolerates extreme City conditions
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RUSSIAN QLIVE
Elacagnus angustiiolia

SNANHING TOM HAWTHONN
Crutaegus AN3enonveym
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KWANZAN ORIENTAL CHERRY
(ﬁ;-unus serrulata 'kwanzan')

" GROWTH HABITS:

o grows 15 to 25 feet tall

e with stiffly upright branches

ewidely available from nurseries
;grafted tree

e pink Spring flower

KWANZAN ORIENTAL CHERRY
Prunus serruiata ‘Kwanzan'
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KEWLRO0R A30ET CORVRDY CRREINS FOL (OUPERUL

PPL$28.51
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Responding to Needs
Envirgnmental Preserves

(M‘! m} Sph COrporation »ocormmunily partners » oour eavironmaent » vegetation mansgement compatinle speg
&)

f}wx‘% Wﬂ}%? 10# ?‘%{%Rﬁm

Vegetation Management
Apogt Education Relations

Compatible Species List

Strengthening Foducation

Energy BAUCAUON  Thicis a list of species of trees and shrubs that are generally acceptable for

Environmentat Lducation  planting in the vicinity of transmission lines because of their growth rates an
Availabie Curricula typical peak heights.
Education Suppart Programs
Environmental Education Grants 1. Small trees
Teacher (TEA) Workshops
e a) Flowering Dogwood (Cornus florida)

THE MATURE NOTEBOOK
About "The Nature Notebook” b) Redbud (Cercis canadensis)
T ey ¢) Hawthorn (Crataegus spp.
QUR ENVIRONMENT | ) ( E Pp-)
Air Emissions d) Blue Beech (American Hornbearn) (Carpinus caroliniana)
Carbon Distlosure Project
Climate Change Policy e) Shadbush (Juneberry, Serviceberry) (Amelanchier spp.)

Environmental Reporting ) o
Management Philosophy f) Eastern Red Cedar (Juniperus virginia)
Remeadiation \ . . .
g) Northern White Cedar (Thuja occidentalis)
Restoring Habitats
The Plaza h) American Chestnut (Castanea dentata)

Vegetation Management

Waste Management i) Dwarf Willow (Salix spp.)

Mﬁ.%‘? FOR THE FUTURE

{ikm* ma: W

SEEKING INPUT 2. Large shrubs

mm Nwm mw

}%i}ﬁif E)NM @%"%8?’" 5

PPL Speakers Buresu

j) Deciduous Holly (Winterberry) (Ilex verticillata)

a) Alder (Alnus spp.)

b) Witch-hazel (Hamamelis virginiana)

Calendar of Events

! ¢) Spicebush (Lindera benzoin)
CONTACY

Directions to PPL Facilites d) Common Chokecherry (Prunus virginiana)

Contact PPL

e) Elderberry (Sambucus spp.)

httn/fwwww nnlweh com/ienmmnmnitu-tnartnarc/nir-eonyTrane ant 7 raceata bl amm o e ae b oon o e e Fiate Fla 743 N2
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f) Rhododendron (Rhododendron maximum)
g) Virburnum (Viburnum spp.)
h) Dogwood (Cornus spp.)
i) Smooth (Dwarf) Sumac (Rhus glabra)
j) Staghorn Sumac (Rhus typhina)
k) Chokeberry (Pyrus arbutifolia)
3. Small shrubs
a) Mountain Laurel (Kalmia latifolia)
b) American Yew-Ground Hemlock (Taxus canadensis)
¢) Sweetfern (Comptonia peregrina)
d) Honeysuckle (Lonicera spp.)
e) Huckleberries (Gaylussacia spp.)
f) Blueberries (Vaccinium spp.)
g) Viburnums (Viburnum spp.)
h) Meadowsweet (Spirea spp.)
i) Wintergreen (Gaultheria procumbens)
j) Trailing Arbutus (Epigaea repens)
k) Blackberry (Rubus allegheniensis)
I) Raspberry (Rubus occidentalis)
m) Hazlenut (Corylus spp.)

n) Scrub Oak (Quercus spp.)

4. All native grasses, ferns and herbaceous plants.

S5 Rern 1o pravious page
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ATTACHMENT 1
RICHFIELD - DALMATIA 69 kV TIE LINE
NECESSITY STATEMENT

II.

INTRODUCTION

PPL Electric Utilities Corporation (“PPL Electric”) proposes to construct a new single
circuit 69 kV transmission tie line, approximately 11.5 miles in length, a 69-12 kV
substation, and a transmission tap to the substation. The new tie line will be connected to
PPL Electric’s existing Juniata-Richfield and Sunbury-Dauphin 69 kV transmission lines.
The transmission tie line will be designed and constructed for 69 kV double circuit
operation, however, initially only one circuit will be installed. The new tie line will
supply the electrical power for the proposed Meiserville 69-12 kV Substation. This
project is required to maintain reliable electric service to customers in portions of

Northumberland, Snyder, and Juniata counties.

A PPL system map showing the existing transmission line facilities with a design voltage

of 35 kV or greater is included as Map 1 in the Attachment 1 map pocket.
The estimated cost to design and construct this project is $12 million including the cost to
acquire rights-of-way. Construction is scheduled to begin in November of 2011 to meet a

required in-service date of November 2012.

SYSTEM PLANNING PROCESS AND GUIDELINES

System Planning is the process which assures that PPL Electric’s regional transmission
system can supply electricity to all customer load on a reliable and economic basis. This
process assures that PPL Electric’s regional transmission system is planned and
constructed so that:

¢ It can sustain probable contingencies and disturbances with minimal customer service

interruption; and

1 ATTACHMENT 1 - NECESSITY STATEMENT




e It can adequately serve each customer’s needs with regard to capacity, voltage and

reliability for all load levels throughout the daily load cycle.
e It accomplishes these goals by following the applicable guidelines in PPL Electric’s
Reliability Principles and Practices (“RP&P”).

The reliable and economical operation of PPL Electric’s 69 kV transmission system

requires planning guidelines for system expansion. The planning guidelines in the RP&P

are based on the following principles:

e System expansion should be coordinated to achieve an economical balance between
construction and operating expenditures;

¢ System expansion should maintain a proper balance between degree of risk, amount
and type of load interrupted, and the cost of providing the needed expansion; and

e System reliability should be maintained to prevent large scale, long term, or frequent

service interruptions, in order to avoid adverse effects and hazards to the public.

In accordance with these planning guidelines, PPL Electric’s regional transmission

system is planned so that:

1. Normal operation of the system will not load any electric facility beyond its normal
continuous rating.

2. The loss of any single transmission line, generating unit connected to the regional
transmission system, power transformer, substation bus, circuit breaker, or double
circuit line outage does not result in any system electric facility being operated
beyond its applicable emergency rating.

3. No customer load is interrupted for routine maintenance of regional transmission
facilities.

4. The loss of any single facility should not result in a voltage drop of more than 5% on
the 69kV transmission system.

5. Stability of the electric system should be maintained from a permanent three-phase

transmission line fault cleared by normal primary relay action. In addition, system

stability should be maintained for a permanent single phase to ground line fault and

2 ATTACHMENT 1 - NECESSITY STATEMENT



I11.

the failure of the protective devices to operate properly resulting in a failed circuit
breaker.

6. There will be no large-scale, long term or frequent interruptions, or excessive load
loss because of the adverse effects on, and hazard to, the public when such an event

ocCurs.

The planning process begins with the development of a computer model of the future
system. A specific study year is chosen, and the future system model is developed using
the existing system plus any planned modifications to the transmission system. Included
modifications are those scheduled to be in service prior to the study year or removed
from service by that time. Load levels used in the system model are based on the latest
forecast, which is prepared annually by the PIM Load Analysis Subcommittee. The
forecast is based on recent summer peak loads, and on normal and high temperature and

humidity indices.

Once the system model is complete, comprehensive power flow simulations are
performed to determine the ability of the system to comply with the PPL Electric RP&P.
This is accomplished by simulating an outage of each regional transmission and bulk
electric facility. All conditions where the system is not in conformance with the
reliability criteria are identified, and system reinforcements are added to the model to
bring the system into conformance. Also identified are estimated costs and lead-times to
implement the required reinforcements. Computer simulations of the system with the
identified reinforcement alternatives are completed to identify the best overall

reinforcement to meet the demand of the region in a reliable and economic manner.

EXISTING SYSTEM

The transmission facilities of concern identified in the planning process are PPL
Electric’s Juniata and Sunbury 230-69 kV Substations. Figure 1 shows the existing

transmission system configuration in this area.

3 ATTACHMENT 1 - NECESSITY STATEMENT



PPL Electric’s Juniata 230-69 kV Substation supplies power to the Juniata-Richfield 69 ‘
kV Line. The Juniata-Richfield 69 kV Line serves the following six distribution

substations: Benvenue, Thompsontown, Mifflintown, Walker, McAllisterville, and

Richfield.

PPL Electric’s Sunbury 230-69 kV Substation supplies power to the Sunbury-Dauphin 69
kV Line. The Sunbury-Dauphin 69 kV Line serves the following five distribution

substations: Dalmatia, Elizabethville, Gratz, Lykens, and Williamstown.

The distribution facilities of concern identified in the planning process are the Dalmatia
69-12 kV Substation and the substation’s associated Dalmatia 36-02 12 kV distribution
line. The Dalmatia 36-02 distribution line, which starts out east of the Susquehanna
River and crosses to the west side of the River, supplies 194 circuit miles across seven
townships and a borough. The circuit serves over 2,200 customers in Northumberland,
Snyder, and Juniata counties. See Figure 3 for the existing distribution system

configuration in this area.

DEFINITION OF THE PROBLEM

This project is required to improve reliability on both PPL Electric’s transmission and

distribution systems to adhere to PPL Electric’s RP&P.

By the summer of 2012, an outage on the Juniata-Richfield 69 kV line due to the
transmission line failure (failure of cross arms, insulators, line structures, wires down,
etc.) or maintenance outage, would cause approximately 44 MW of load to remain
interrupted after all field switches to transfer load to adjacent lines have been complete.
If an outage were encountered under 2012 summer peak conditions on the Sunbury —
Dauphin 69kV transmission line due to a line failure, approximately 33 MW of load

would remain interrupted after all field switches are complete.
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In both cases excessive load, beyond that permitted by the RP&P guidelines, would
remain interrupted. The interruptions would remain until repairs are completed or

additional reinforcements are provided.

The RP&P guidelines apply the following load interruption standards to an outage of a

single circuit 69 kV transmission line:

e 60 MW of load can be interrupted for up to 2 hours, after 2 hours 30 MW of load
must be restored by field switches to adjacent transmission lines; and

e After the earlier of 10 hours or repairs are completed, all load must be restored.

This proposed project will bring PPL Electric’s transmission facilities into compliance
with the RP&P guidelines, and provide transmission facilities for quick restoration of
electric service. The project will resolve the load loss concerns associated with an outage

on these lines.

In addition to meeting transmission standards, this project is required to provide electric
power supply to the proposed Meiserville 69-12 kV Substation. The new substation is

needed to alleviate electric service reliability concerns at the distribution level.

The Dalmatia 36-02 12 kV distribution line currently does not meet PPL Electric’s RP&P
guidelines for customer count per feeder, and for circuit miles supplied. The RP&P
provides that no more than 1,300 customers should be served from a 12 kV circuit. In
addition, the RP&P provides that a 12 kV circuit should not supply more than 50 miles of
circuits. Prior to 2009, the Dalmatia Substation had one 12 kV distribution feeder, the
Dalmatia 36-02. This 12 kV distribution line served over 3,000 customers with
approximately 250 miles of circuits. In 2009 the line was split by adding a second 12 kV
distribution line at the Dalmatia 69-12 kV Substation. Since the split, the new Dalmatia
36-02 12 kV distribution line serves over 2,200 customers and supplies 194 miles of
circuits. The rural nature of the area, length of the circuit, and high number of customers

on the circuit result in a large number of customers experiencing multiple outages per
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year. The combination of these factors has led to the Dalmatia 36-02 distribution line ‘

being among the worst performing circuits on PPL Electric’s system.

This project is required to meet distribution reliability standards and will ensure that PPL

Electric can provide reliable electric service to customers in this area.

V. PROPOSED SYSTEM

In order to resolve the problem discussed above, PPL Electric plans to construct the
Richfield-Dalmatia 69 kV Tie Line and the Meiserville 69-12 kV Substation. The
proposed transmission tie line will provide additional transmission capacity and load
transfer capability to restore loads on the Juniata — Richfield and Sunbury — Dauphin
lines to meet the RP&P load drop standards for a single circuit 69 kV transmission line

outage.

The proposed transmission line will utilize high-capacity 556.5 KCMIL' ACSR? ‘
conductors to provide sufficient capacity for load transfers between the Juniata —
Richfield and the Sunbury - Dauphin 69kV lines under various line outage scenarios.

The new transmission tie line will allow all load lost during an outage to be restored

within the RP&P guidelines.

The new transmission tie line will also supply the new Meiserville 69-12 kV Substation.
The Meiserville 69-12 kV Substation will be centrally located to the load it will serve,
which will enhance the distribution reliability and operating flexibility in this area. Two
new 12 kV distribution lines will be supplied from the new substation to serve customer
load in the area. The new 12 kV distribution lines will serve part of the load currently
being supplied by the Dalmatia 36-02 distribution line. This reinforcement will reduce
the customer count per feeder and circuit miles of the existing Dalmatia 36-02

distribution line, thereby reducing the amount of exposure per line.

! Thousands of circular mils.
? Strand aluminum conductor steel reinforced.
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See Figure 2 for the proposed transmission system configuration and Figure 4 for the

proposed distribution system configuration.

ALTERNATIVES CONSIDERED

Two alternatives for reinforcement of facilities in Northumberland, Snyder, and Juniata
Counties were considered. Each alternative was considered based on its ability to add the
required capacity to restore load on the Juniata-Richfield and the Sunbury-Dauphin 69kV
lines under the various line outage conditions, and to do so in accordance with the RP&P
guidelines. In addition, the alternatives had to provide a long-range solution that was
economic and environmentally acceptable. The following two alternatives were

considered.

Alternative 1 - Construct approximately 11 miles of 69kV tie line between PPL

Electric’s Juniata — Richfield and Sunbury-Dauphin 69 kV Transmission Lines (Preferred

Option).

Alternative 1 involves the construction of a new double circuit 69 kV transmission line

that would be approximately 11 miles in length, initially only one circuit would be
installed. The proposed transmission line would extend from the area near PPL Electric’s
Richfield Substation to the area near the Dalmatia Substation, tying together the existing
Juniata — Richfield and Sunbury — Dauphin 69 kV transmission lines.

The transmission line will be constructed with 556.5 KCMIL ACSR conductors to
provide a high capacity regional transmission tie line between the Juniata — Richfield and
the Sunbury — Dauphin 69 kV lines in the vicinity of the Richfield and the Dalmatia

substations.

The estimated cost to design and construct Alternative 1 is $12 million. This includes the

cost to acquire rights-of-way.
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Alternative 1 resolves load restoration capacity concerns and contributes to the long-term
development of the 69 kV regional transmission system in this area by establishing a high
capacity tie line between the Juniata-Richfield and the Sunbury-Dauphin 69 kV

transmission lines.

This alternative does not require extensive outages of existing facilities for the
construction of the new transmission line, thus maintaining reliable supply to customers
in this area. It also would not require modifications to existing substations. In addition,

it would also be able to supply power to the proposed Meiserville 69-12 kV Substation.

Alternative 2 - Construct approximately 15 miles of 69 kV transmission line from the

Richfield Tie point on the Sunbury — Middletown 69 kV line to Sunbury Substation yvard

2 and construct approximately 5 miles of 69 kV transmission line to connect the proposed

Meiserville 69/12kV Substation.

Alternative 2 involves the construction of a new double circuit 69 kV transmission line
utilizing 556.5 KCMIL ACSR conductors, to connect the Richfield Tie point on the
Sunbury - Middleburg line to the Sunbury Substation 69 kV yard 2. The new
transmission line would be approximately 15 miles in length. This configuration would
require the installation of a new single breaker 69 kV termination in the Sunbury 69 kV

yard 2.

The Sunbury — Middleburg 69 kV line ties into the Juniata-Richfield 69 kV transmission
line. During summer peak conditions, this configuration results in an overload when the
Sunbury-Middleburg line has to supply the Juniata — Richfield 69 kV transmission line.
The overload is due to the fact that a significant amount of load
(Beavertown/Middleburg/Penn/Selinsgrove) is connected to the Sunbury-Richfield 69 kV
line, and therefore, it has no additional capacity to restore Juniata-Richfield transmission
line load. The proposed line would require a new 69 kV substation termination at the

existing Sunbury Substation 69 kV yard 2 to provide back up supply source to the
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Juniata-Richfield load. In addition to this, a new transmission line approximately 5 miles

long will be required to supply power to the Meiserville 69-12kV substation.

Alternative 2 is estimated to cost $22 million.

Alternative 2 resolves the load restoration to the Juniata-Richfield line by providing an
additional power source to the region supplied by the Sunbury 230-69 kV Substation.
However, Alternative 2 is less economical, would require more construction lead-time,
and encumbers more land because of the longer length of the new transmission lines.
The lead-time needed to acquire the necessary rights-of-way, and construction of the
lines, would be significantly longer than Alternative 1. Using the Sunbury Substation
also requires a new termination at the Sunbury 69 kV yard 2, which is very congested.
This may require rearrangement of the 69 kV yard 2, which would come at an additional
cost that is not included in the estimate. In addition, this option does not provide back-up
support to the Sunbury-Dauphin 69 kV line and still requires a supply line to the

proposed Meiserville substation across the Susquehanna River.

For the reasons cited above, Alternative 1 was determined to be the preferred option and

Alternative 2 was eliminated.

Conclusion:
Based upon the analysis summarized above, PPL Electric has determined that Alternative

1 is the best alternative for addressing the problems identified in Section IV, above.
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ATTACHMENT 2
RICHFIELD-DALMATIA 69 kV TIE LINE
STUDY AREA ENVIRONMENT

IL.

INTRODUCTION

This attachment provides an environmental inventory of the Richfield-Dalmatia 69 kV
Tie Line Project Study Area. The information contained in this report was gathered from
several sources, including Geographic Information Systems (“GIS”), field reconnaissance
surveys, meetings and discussions with environmental specialists and planners,
information supplied by public agencies, and appropriate publications. Although this line
route does not require approval from the Pennsylvania Public Utility Commission

(“Commission”), PPL Electric considered the Commission’s requirements in siting the

line.

STUDY AREA LOCATION AND DESCRIPTION

The Study Area is located in Juniata, Snyder, and Northumberland Counties in Central
Pennsylvania. The following municipalities are included in the Study Area, either in

whole or in part:

JACKSON

D
MIDDLE-| FENN
CREEX
&

Middleburg
Freeburg
<

CENTER

Monroe Township, Juniata County

1DAMS

e  Susquehanna Township, Juniata County

BEAVER FRANKLIN

s  AUGUSTA
ﬂ w

e  Chapman Township, Snyder County Fveiopn P
WEST PERRY WASHINGTON
e  Perry Township, Snyder County e 4 Herndon
MONROE JORDAN
e West Perry Township, Snyder County - =
L. prile it
GREENWOQOD A /:l:: ne | YXENS
e Lower Mahanoy Township, Northumberland County . T : b Gmgj

BUFFALO
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III.

The Study Area contains a variety of natural features and human development patterns. ‘
The Susquehanna River separates Northumberland County on the east side of the river

from Snyder and Juniata Counties on the west side of the river. Mountains and steep hills

dominate the landscape. There are some broad, nearly level areas, especially along the

western side of the Susquehanna River.

Much of the non-mountainous land in the Study Area is farmed. General farming
predominates, but there are many specialized farms, including dairy farms. Small villages
including Dalmatia and Hickory Corners are located in Lower Mahanoy Township.
Located in Chapman Township are the hamlets of Independence, McKees Half Falls and
Meiserville. The village of Mount Pleasant Mills and the hamlet of Aline are located in

Perry Township.

The Study Area is 30 miles north of Harrisburg and 12 miles south of Shamokin Dam and
Sunbury. Major roads include US Route 11/15 along the west shore of the Susquehanna ‘

River and PA Route 147 through Lower Mahanoy Township on the east side of the river.
The Study Area is located in part of the Central Pennsylvania Appalachian Region.

DELINEATION OF THE STUDY AREA

PPL Electric conducted a detailed siting analysis to determine a location for the Richfield
— Dalmatia 69 kV Tie Line that best balances social, environmental, engineering, and
economic considerations. These studies included the determination of a Study Area, the
compilation of an environmental inventory, identification and analysis of alternative line

routes and finally, selection of the preferred transmission line route corridor.

The Study Area for the project is shown on Maps 1 through 8 included in this report. The
Study Area is that territory in which line route alternatives can be sited to feasibly meet

the project’s functional requirements and, at the same time, minimize environmental

impacts and project costs. ‘
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IV.

The boundaries of the Richfield-Dalmatia 69 kV Tie Line Project Study Area were
determined by the potential supply and destination service points viewed with
consideration for man-made and natural boundaries beyond which line route alternatives

would not be reasonable.

The east and west boundaries of the Study Area are generally defined by the need to
connect the existing Juniata-Richfield 69 kV Line in the West Perry and Monroe
Township area (Snyder and Juniata Counties) to the existing Sunbury-Dauphin 69 kV
Line located in Lower Mahanoy Township, Northumberland County. The northern and
southern Study Area boundaries represent points beyond which it becomes impractical to
site a new transmission line due to increased impacts. Functional requirements dictate the
exact extent of the Study Area, which is between approximately 4.9 and 4.2 miles from
north to south, is approximately 12 miles long east to west and is approximately 64.2
square miles in total land area. In addition, the functional requirements of the planned

Meiserville 69-12 kV Substation influenced the extent of the Study Area.

The Study Area boundary described above is shown on every environmental inventory
map associated with this project. However, all maps show a larger geographical area than
the Study Area and therefore show features (and in some cases inventoried sites) outside

that boundary.

ENVIRONMENTAL INVENTORY GUIDELINES

An environmental inventory lists environmental factors considered when evaluating and
selecting transmission line routes and substation sites. These factors can be either

adversely affected by, or compatible with, transmission facilities.

Major environmental factors and the reasons why they are inventoried are listed in

Appendix A - Environmental Inventory Guidelines.
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ENVIRONMENTAL INVENTORY

This study used several levels of accurate, current geographic data to identify and record

environmental data. The maps for the project Study Area were developed by digitally

compiling the most recent United States Geologic Survey (“USGS”) 1:24,000 scale maps

of the area, in conjunction with GIS data provided by the Northumberland County

Planning Commission, Snyder County Planning Commission, Juniata County Planning

Commission and Pennsylvania State University. GIS provides information-linked map

data for nearly all of the natural, political, and cultural features mapped in this inventory.

All of the above data was analyzed in a GIS program to provide the necessary graphic

and informational results for this study. Finally, the resulting maps were checked and

confirmed by field investigations and meetings with local officials. The environmental

data collected include the following subjects:

Linear Features (Map 1)

Existing Land Use (Map 2)
Agricultural Preservation (Map 3)

Soil Characteristics (Map 4)

Steep Slopes (Map 5)

Natural Features (Map 6)

Geology (Map 7)

Cultural and Historic Features (Map 8)

Existing Constraints
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LINEAR FEATURES — MAP 1

Roadways, railroads, pipelines and transmission lines are examples of linear
features. In many situations, it is desirable for a proposed transmission line to
parallel existing linear features. This paralleling approach can eliminate the need
for a new corridor and thereby reduce land use and environmental impacts. A new

line creates only incremental impacts when added to an existing linear feature.

The following linear features, which are found within the Study Area, appear on

all of the Environmental Inventory Maps:

ELECTRIC TRANSMISSION LINES AND SUBSTATIONS

Four existing transmission lines operated by PPL Electric traverse the Study Area.
The names of the existing transmission lines are labeled on Maps 1 through 8 and

are as follows:

PPL Transmission Lines:

Juniata-Sunbury 500 kV Line (Snyder and Juniata Counties)

Juniata-Richfield 69 kV Line (Snyder and Juniata Counties)

Sunbury-Dauphin 69 kV Tap (Northumberland County)
Dalmatia Tap 138/69 kV Line (Northumberland County)

In addition to transmission line facilities, the Dalmatia Substation is located just
to the east of the village of Dalmatia. Electricity is furnished to the Dalmatia
Substation through the Dalmatia 69 kV Tap, which connects with the Sunbury-
Dauphin 69 kV Line farther to the east.

5 ATTACHMENT 2 - STUDY AREA ENVIRONMENT




HIGHWAYS AND ROADS

The road network of the Study Area is comprised of a major four-lane arterial

highway, three two-lane state routes, numerous rural roads and residential streets,

and several unpaved roads. Significant roads include the following:

e US Route 11/15, a major north-south arterial road connecting Harrisburg
and Shamokin Dam. Also known as the Susquehanna Trail, US Route 11/15
follows the west shore of the Susquehanna River for most of its course
through the Study Area. US Route 11/15 consists of four undivided traffic
lanes with a center turn lane. Small pockets of commercial development
occur along US Route 11/15 between the villages of McKees Half Falls and

Independence.

e PA Route 35, a two-lane state road. Route 35 is located in the northwest
corner of the Study Area. Situated in Perry Township, Route 35 connects the

village of Mount Pleasant Mills with the village of Richfield to the

southwest.

¢ PA Route 104, originating at US Route 11/15 near the village of Liverpool.
PA Route 104 is a winding two-lane road that trends in a northwest-
southeast direction through Susquehanna Township, Chapman Township

and Perry Township.

e PA Route 147, a two-lane road that winds its way through Lower Mahanoy
Township in Northumberland County. PA Route 147 connects the northern
Harrisburg area to the south with Sunbury to the north. PA Route 147 passes

through the village of Dalmatia where it is named George Street.
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RAILROADS
One active railroad exists within the Study Area. The Norfolk-Southern Railroad
follows the east shore of the Susquehanna River through Lower Mahanoy

Township, Northumberland County.

TELECOMMUNICATION LINES AND CELLULAR TRANSMISSION
TOWERS

In addition to standard telephone transmission lines elevated or buried along
roadways, major telecommunication providers operate larger transmission cables
in underground cross-country routes. One such line, operated by AT&T, is located

in Lower Mahanoy Township.

Two cellular transmission towers are located within the Study Area. Both towers
are located in Lower Mahanoy Township. One cellular tower is located on a high-
point between the Susquehanna River and PA Route 147. The other cellular tower
is located on Fisher Ridge to the south of Dalmatia and east of PA Route 147.

EXISTING LAND USE —MAP 2

Identifying land use is important in the siting of electric transmission lines and
related facilities. Each type of land use activity varies in the significance of
impact from a transmission line. Land uses are mapped to provide an
understanding of the wide variety of land activities found in the Study Area and to

evaluate the potential impact of a transmission line upon them.

Existing land use information in GIS data form was obtained from the Juniata
County Planning Commission (“JCPC”), the Snyder County Planning
Commission (“SCPC”), the Northumberland County Planning Commission
(“NCPC”), and Pennsylvania Spatial Data Access (“PASDA”). The land use data

from these different sources was used to create a common theme for the
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generalized land use map. Field surveys were undertaken throughout the Study .
Area to verify and update land use designations. The land uses inventoried are

described below.

e Farmstead — includes a building or a group of buildings that may contain a
residence, barn, and accessory buildings associated with farming and
agricultural uses.

e Residential — includes land used for single-family homes, townhomes,
apartment complexes, and manufactured home parks.

e Commercial — includes shopping centers, restaurants, retail, wholesale, and
service and /or related establishments, as well as office/professional parks.

e Public/Semi-Public- includes public and private schools, colleges, churches,
cemeteries, assisted living facilities, government offices, police stations, fire
stations, and post offices.

* Village — includes villages that may contain a mixture of different land uses.
This category may include residential, commercial, institutional, recreational, ‘
governmental, industrial and other development uses normally found within
developed areas.

e Nursery — includes areas used for growing a variety of plants or trees under
intensive management for use in another location.

® Quarry — an area used for the mining and extraction of mineral resources.

e Industrial — includes light manufacturing operations such as machine shops,
heavy operations such as steel mills and power plants, warehouse facilities,
and all related production facilities and offices.

e State Game Lands — includes lands managed by the Pennsylvania Game

Commission for hunting, trapping, and fishing.
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EXISTING LAND USE

The Richfield-Dalmatia Study Area exhibits diverse land use patterns, from
significant farmland and woodland acreage to small villages, hamlets, and
residential housing scattered throughout the area. Existing land use is described

below, itemized by land use category.

Agricultural Land: Agriculture is the largest land use classification within the
Study Area. This category includes lands presently or recently used for various
farming activities, such as cropland, pasture, and confined feeding. As shown on
the Existing Land Use map, agricultural areas are located throughout the
limestone-based valleys. Many of the Study Area’s active agricultural
communities are inhabited by the Plain Sect population making this area unique in

both cultural and architectural settings.

Residential Land: The Study Area is rural in nature so most residential dwellings
are found along roads within the area or nestled in small woodlots. A large
percentage of the housing stock in the area was constructed prior to 1940. But an

equally large number of houses have been constructed since 1950.

Commercial: Small commercial land uses occur primarily along US Route 11/15,
PA Route 104, PA Route 147, and at scattered locations throughout the Study

Area.

Nurseries: Several tree nurseries are located within the study area. These
nurseries include areas where Christmas trees and other ornamental trees are

grown.
Public and Semi-Public Land: Public and semi-public land uses inventoried in

the Study Area include schools, churches, post offices, emergency services,

cemeteries, and other public uses.
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Public schools in the Study Area include: Perry West Elementary School located
southwest of Mount Pleasant Mills in Perry Township; and Dalmatia Elementary
School in Dalmatia, Lower Mahanoy Township. In addition to public schools

there are several Amish schools located within the Study Area.

Other, smaller public or institutional uses include the area’s municipal buildings,

churches, cemeteries, and recreation areas.

Villages and Hamlets: The Village of Dalmatia is the largest village located in
the eastern section of the Study Area. Dalmatia is situated on the east shore of the
Susquehanna River in Lower Mahanoy Township. To the east of Dalmatia is the

crossroad hamlet of Hickory Corners.

On the western side of the Susquehanna River in Chapman Township are the
hamlets of: Meiserville at the intersection of PA Route 104 and Meiserville Road;
Locust Grove; and Independence, located along the west shore of the
Susquehanna River. In Perry Township are located: the village of Mount Pleasant

Mills; and the hamlets of Shadle and Aline.

Quarry Land: an open pit quarry operation is located along Toad Valley Road to
the east of the Sunbury-Dauphin 69 kV line at the extreme eastern edge of the
Study Area.

Industrial Land: The Study Area contains few areas devoted to industrial use.
Two major industrial uses in the vicinity of US Route 11/15 and PA Route 104
include Excel Modular Homes, a modular home manufacturing facility, and

Mahantango Enterprises, Inc. a tire recycler.
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State Game Lands: The Pennsylvania Game Commission maintains two State
Game Lands within the Study Area. State Game Lands # 194 is located in Perry
Township, Snyder County and is comprised of 721 acres of land. A very small
portion of State Game Lands #258 is located on Browns Island in the

Susquehanna River across from Dalmatia.

MUNICIPAL ZONING AND SUBDIVISION AND LAND DEVELOPMENT
ORDINANCES

The Pennsylvania Municipalities Planning Code (MPC) provides the legal
framework for local governments to enact, administer and enforce zoning, and
subdivision and land development regulations. Zoning is a method a community
may use to regulate the use of land and buildings and is designed to protect public
health, safety, and welfare, and to guide growth. In contrast, subdivision and land
development regulations do not control which uses are established within the
municipality nor where a use or activity can or cannot locate; rather, it controls

how a use or activity relates to the land upon which it is located.

As shown in the following table, none of the six townships within the study area
have enacted a zoning ordinance. Four townships have adopted a subdivision and
land development ordinance. In addition, none of the six municipalities have

adopted a comprehensive plan and only one has an active planning commission

board.
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Status of Land Use Regulations by County and Township

. , Subdivision & Land :
o Comprehensive Zonin Planning
Municipality Plan Ordinangce nge!opment Commission
rdinance

Monroe Township
(Juniata County) No No No No
Susquehanna
Township No No Yes No
(Juniata County)
Lower Mahanoy
Township
(Northumberiand No No No Yes
County)
Chapman
Township No No Yes* No
(Snyder County)
Perry Township «
(Snyder County) No No Yes No
West Perry
Township No No Yes* No
(Snyder County)

* Regulated by the Snyder County Subdivision and Land Development Ordinance.

AGRICULTURAL PRESERVATION — MAP 3

As recognized by the American Farmland Trust, Pennsylvania leads the nation in
the number of farms and acres of farmland protected. Juniata, Northumberland,
and Snyder Counties maintain Agricultural Land Preservation Boards which
administer the establishment of Agricultural Security Areas (“ASAs”) and the
purchase of Agricultural Easements. An ASA is an area of 500 or more semi-
contiguous acres (250 acres in Juniata County) that is used for agricultural
production. Farmers voluntarily form and/or join ASAs as a way of receiving
special consideration with regard to regulations, nuisance complaints and
conflicting land uses. The Agricultural Easement purchase program allows
counties to tap the Pennsylvania farmland preservation fund through the purchase
of development rights. Qualifying farms must be part of an existing ASA, and are

rated based on soil quality, proximity to other farmland, and other criteria. Once a
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farm is in easement, agricultural production must continue every year thereafter,

with no new structures except farm accessory buildings.

Map 3 shows ASAs. Currently no farms listed are in the Agricultural Easement
program within the Study Area. Protocol when planning transmission line routes
is to avoid crossing preserved farmland and ASAs when it makes sense to do so.
It must be noted, however, that transmission line construction across these areas is
expressly permitted by the statutes authorizing agricultural security easements

and, thus, is not inconsistent with this land use classification.

SOIL CHARACTERISTICS — MAP 4

The characteristics of soils are important factors in transmission line siting. Some
soil or rock conditions can pose problems in engineering and construction of
foundations. Environmental impacts can also occur with erosive soils and with re-
vegetation of the right-of-way if droughty soils are found, especially on steeper

slopes.

Using U.S.D.A. Natural Resources Conservation Service (“NRCS”) soil surveys
for Juniata, Northumberland, and Snyder Counties, the Study Area was analyzed

and mapped to identify the most significant soil characteristics and problem areas.

Three soil characteristics were identified in the Study Area as significant to
transmission line siting, including construction, operation and maintenance, which

are as follows:

e Hydric Soils (High / Seasonally High Water Table soils)
e Soils with Hydric Components

e Shallow Depth to Bedrock Soils
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Hydric soils (High / Seasonally High Water Table soils) are soils with a water
table at a depth of 36 inches or less. Soils of this type are a good indicator of
wetland areas. Hydric soils within the Study Area are largely confined to stream
valleys and areas with poor drainage. Soils with hydric components are either
found in conjunction with hydric soils, along shallow drainage ways or in low
lying areas. Wet soils can create access issues during construction and
maintenance due to the unstable ground. In addition, these soils create problems

for foundation installation which can increase costs.

Shallow Depth to Bedrock soils, with bedrock found at a depth of 36 inches or
less, are found in both upland and lowland areas of the Study Area. Shallow depth
to bedrock soils are the most prevalent soil type found in both Northumberland
and Snyder Counties. There are minimal areas of shallow depth to bedrock soils
within the Juniata County portion of the Study Area. Such areas pose problems

for installing foundations and can create increased costs.

Other soils that were identified and mapped within the Study Area include Class I
and Class II prime agricultural soils. The United States Department of Agriculture
(“USDA”) defines prime farmland soils as the land best suited to food, feed,
forage, fiber, and oilseed crops. Prime farmland produces the highest yields with
minimal inputs of energy and economic resources, and farming these soils results
in the least damage to the environment. Counties also use prime agricultural soils
as a determining factor in purchasing agricultural easements (described further
under Map 3). Although these soils exhibit few constraints for the construction of
transmission lines, it is prudent to avoid excessive structure footprints over these

highly farmable areas whenever practical.

STEEP SLOPES — MAP 5

Identification of steep slopes is very important to transmission line siting. The

steeper the slope, the more difficult and costly it is to clear vegetation, maneuver
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construction and maintenance equipment, handle, haul and erect transmission
structures and grade access roads and structure sites. Drainage, erosion control
and vegetation management problems generally increase with more severe slopes,
especially when a line crosses perpendicular to the slope. Also, steep slopes by

nature of geometry are more visually sensitive.

Steep slopes were classified based on commonly-accepted land use planning

methods, which are as follows:

e 8-15 percent slopes, where development density restrictions are often
recommended.
e 15 percent and greater slopes, where development is often severely

restricted or prohibited.

Generally, steep slopes in the Study Area are located on the faces of the northeast-
southwest trending ridges. Prominent ridges and their associated steep slopes

include:

e Lime Ridge (Snyder County)

o Forrey Ridge (Snyder County)

o The Long Woods (Snyder County)

e Graders Ridge (Juniata County)

o Turkey Ridge (Juniata County)

e Dresslers Ridge (Juniata County)

o Fisher Ridge (Northumberland County)

e Hooflander Mountain (Northumberland County)

Throughout the remainder of the Study Area, lesser areas of steep slopes are

scattered on hillsides, along stream valleys, and the sides of ravines.
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NATURAL FEATURES — MAP 6

The natural features inventory and map represent a compilation of those natural
elements in the environment that are considered to be significant to transmission
line siting and construction. Map 6 shows major natural features in the Study
Area, including natural vegetation, surface waters, floodplains, wetlands, and
unique natural areas. Wildlife habitat, both terrestrial and aquatic, is confined

largely to these resources.

WOODLANDS AND NATURAL VEGETATION

The Study Area contains a variety of vegetation, ranging from cropland, grass and

scrublands to naturally-occurring floodplain forests and upland forests. Major

woodlands within the Study Area are depicted on Map 6.

Forest land is valued for many reasons. It provides recreational opportunities for
nature study, hunting, hiking, horseback riding and scenic views. In addition to
recreational activities, the county’s forests are used for firewood harvesting,
commercial timbering, and as land use buffers and boundaries. Many plant and
animal species depend on large, unbroken wooded tracts for survival. The forests
also mitigate environmental stress by reducing stormwater runoff, increasing
groundwater recharge filtration, improving erosion and sedimentation control,

regulating local climates, and purifying air.

According to the USDA Forest Service, hardwoods by volume are the most
prevalent species group in the Study Area. Stands of second- and third-growth
trees make up the woodland. The most common hardwood species are white oak,
red oak, ashes, hickory, maple, black walnut, aspen, birch, and basswood.

Softwood species, particularly pine and hemlock, also exist in the Study Area.
Woodlands provide many important uses, one of which is in providing erosion
control, especially on steep slopes, and protecting watersheds. The control of

erosion on steep slopes is achieved through the root’s ability to hold soil and rock
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in place. This allows the forests surrounding watersheds to keep runoff low in
suspended solids, such as soil particles, which helps to keep lakes and streams
free from sediment. Forests control erosion in another important method. Tree
cover reduces the impact of falling water droplets on the surrounding soil by
intercepting them in the tree crown. The water then either falls from the leaves
with a much reduced velocity, or is transmitted to the tree’s branches and trunk
where it reaches the soil as stem flow. This reduction of the rainwater’s impact on
the soil prevents particles from being dislodged and becoming water carried

sediment.

Woodlands are also important areas of animal habitat. Many larger species such
as deer and bear depend on the cover of the forest for their protection and ultimate

survival,

Vegetation in non-woodland areas is almost always the result of human activity.
This includes crops such as corn and soybean, common grasses in lawns, parks,

pastures and roadsides, and taller grasses and shrubs in unmowed vacant areas.

SURFACE WATERS

The Study Area is located in the Lower Central Susquehanna Watershed
(Subbasin 6). Surface waters include rivers, streams and ponds which provide
aquatic habitat, carry or hold runoff from storms, and provide recreation and

scenic opportunities.

The following major water resources are found within the Study Area:

e Susquehanna River

e North Branch Mahantango Creek (Snyder County)

e West Branch Mahantango Creek (Snyder & Juniata Counties)
o Aline Creek (Snyder County)

o Hoffer Creek (Snyder County)
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e Boyers Run (Juniata County)

e Quaker Run (Juniata County)

o Leininger Run (Juniata County)

e Mahantango Creek (Northumberland County)
e Dalmatia Creek (Northumberland County)

Pennsylvania’s Water Quality Standards designate protection categories for
streams, which are the basis of water quality criteria. These classifications are
important in regulating the discharge of wastewater and stormwater into streams.
Cold Water Fisheries (“CWF”) are streams that should be protected as habitat for
cold water fish and other fauna and flora indigenous to cold water. Trout Stock
Fisheries (“TSF”) are streams that qualify for trout stocking by the Pennsylvania
Fish and Boat Commission. Trout-stocking streams with excellent water quality

are dubbed as High Quality Trout Stock Fisheries (“HQ-TSF”).

Exceptional Value (“EV”) streams have excellent water quality, are important
local or regional resources, and commonly flow through a state or national
recreation area. Migratory Fishes (“MF”) are rivers and streams that provide for
passage, maintenance and propagation of anadromous and catadromous fishes and
other fishes which move to or from flowing waters to complete their life cycle in

other waters.
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The following table shows State designations for streams within the Study Area:

State Protection Designations for Streams

STREAM STREAM SEGMENT / AREA DESIGNATION

Aline Creek Basin CWF, MF

Boyers Run Basin Unclassified

Dalmatia Creek Basin WWF, MF

Hoffer Creek Basin WWF, MF

Leininger Run Basin CWF, MF

Mahantango Creek Basin, Pine Creek to Mouth WWF, MF

North Branch Main Stem, Source to Confluence with | TSF, MF

Mahantango Creek West Branch

Quaker Run Basin CWF, MF

Susquehanna River Main Stem, West Branch Susquehanna | WWF, MF
River to Juniata River

West Branch Main Stem, Source to Confluence with | TSF, MF

Mahantango Creek North Branch

Unnamed Tributaries to Basins, Source to Confluence with CWF, MF

North Branch West Branch

Mahantango Creek

Unnamed Tributaries to Basins, Source to Confluence with CWF, MF

West Branch Mahantango | North Branch

Creek

In addition to streams, the Study Area also contains numerous small ponds. Most

of these ponds are man-made and are located on private property.
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100-YEAR FLOODPLAINS ‘

100-year floodplains are areas that would be inundated in a storm severe enough
to occur only once in 100 years, according to the Federal Emergency
Management Agency (“FEMA?”). The 100-year floodplain boundaries shown on
Map 6 were acquired digitally from Penn State University and were originally
derived from Flood Insurance Rate Maps (“FIRM”) and SCS County Soil
Surveys. Development in 100-year floodplains is usually restricted or prohibited.
The risks to human life, property, and water quality during flood events are the
rationale for imposing these restrictions. Utilities are one of the few allowed uses
within floodplains. Transmission lines are commonly allowed in floodplains, as

long as they are designed, located and constructed to minimize flood damage.

In the Study Area, 100-year floodplains are located along the entire length of the
Susquehanna River. Floodplains surround the North Branch of the Mahantango
Creek, and the West Branch of the Mahantango Creek and their tributaries in the

western section of the Study Area. In the eastern section of the Study Area,

floodplains can be found along Dalmatia Creek and Mahantango Creek.

WETLANDS
In addition to surface streams, groundwater resources, and floodplains, another

important component in the Study Area hydrology is wetlands.

Wetlands are classified as two types: tidal (coastal wetlands) and nontidal (inland
/ palustrine). The wetlands found in the Study Area are nontidal, and may include
freshwater marshes and ponds, shrub swamps, wooded swamps, and areas along
the creeks and streams. The three common kinds of nontidal wetlands are: (1)
emergent, (2) scrub-shrub, and (3) forested. Emergent wetlands are characterized

by non-woody vegetation less than 20 feet tall.
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Scrub-shrub contains smaller ground plants, while forested wetlands are those
dominated by trees (20 feet or higher). These various classifications and
characteristics are outlined and identified on the National Wetland Inventory

mapping prepared by the U.S. Fish and Wildlife Service.

Wetlands in the state are important for four principal reasons. They provide
habitats for most threatened and endangered species. Wetlands provide food for
game fish and other animals, as well as nesting birds. They function to reduce
flooding by absorbing additional water and slowing the pace of water to
neighboring creeks and streams. Wetlands also act to buffer creeks and streams

from excessive erosion and sedimentation.

NATURAL HERITAGE SITES

County Natural Heritage Inventories showcase the Western Pennsylvania
Conservancy’s science efforts by combining and presenting information on
unique plants, animals, natural ecological communities, and other important
natural resource in Pennsylvania. These projects identify, map and discuss
important places within a county, prioritize them based upon their attributes, and

provide recommendations regarding their management and protection.

The following sources were used to determine the location, and type of significant

features of those heritage areas found within the Richfield-Dalmatia Study area:
e Juniata County Natural Heritage Inventory — 2007

e Northumberland County Natural Areas Inventory — 2008
e Snyder County Natural Heritage Inventory - 2007
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Natural Heritage Sites

NATURAL AREA MUNICIPALITY SIGNIFICANT FEATURE
Malta Cliffs Lower Mahanoy Township Jeweled shooting star (Dodecatheon radicatum)
Northumberland County
Mahantango Creek Outcrops Lower Mahanoy Township Elktoe (Alasmidonta marginata), a mussel
Northumberland County Yellow lampmussel ( Lampsilis cariosa)
Jeweled shooting star (Dodecatheon radicatum)
Susquehanna River at McKees | Northumberland County Elktoe (Alasmidonta marginata), a mussel
Half Falls Yellow lampmussel ( Lampsilis cariosa)
Triangle Floater (Alasmidonta undulata)
Susquehanna River At SGL Northumberland County Yellow lampmussel ( Lampsilis cariosa)
#233 South
Susquehanna River at SGL Northumberland County Elktoe (Alasmidonta marginata), a mussel
#258 Juniata County Yellow lampmussel ( Lampsilis cariosa)
Triangle Floater (Alasmidonta undulata)
Species of Concern*
Species of Concern*
Mahantango Creek Confluence | Susquehanna Township Isolated collection of an ephemeral/fluctuating
Pools Juniata County natural pools community.

*This species is not named at the request of the agency overseeing its protection

THE SUSQUEHANNA RIVER
The Susquehanna River within the Richfield-Dalmatia Study Area provides

habitat for a diverse community of freshwater mussels, a group of animals

considered the most imperiled in North America.

Conservation and recovery of freshwater mussels in the Susquehanna River is not
only dependent on maintenance of water quality and flows in the river, but also on

conservation practices in terrestrial habitats.

Freshwater areas are indirectly affected by erosion and chemical runoff in the
surrounding uplands of the watershed. Siltation and removal of riparian
vegetation can destabilize the river substrates and eliminate habitat for bottom-
dwelling organisms such as mussels. Populations of rare mussels are generally
dependent on conservation practices that will improve and maintain water quality
and restore natural flows in the river. Reduction of erosion and chemical runoff,
restoration and maintenance of riparian forested buffers and restoration of natural
flows will all improve habitat for freshwater mussels and associated aquatic

organisms.
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GEOLOGY —MAP 7

The entire Study Area falls within the Susquehanna Lowland Section of the Ridge
and Valley Physiographic Province. The Susquehanna Lowland Section’s
dominant topographic features include low to moderately high relief; linear

ridges; linear valleys; and the Susquehanna River Valley.

The Study Area’s underlying geologic formations shape the topography of the
landscape and determine the water-bearing characteristics of aquifers. Geologic
formations can also restrict the nature and extent of surface development. In
addition, the underlying rock is subject to forces that erode its original shape and
form soils. These soils possess distinct characteristics that often impact land use

decisions.

Geology is also a primary determinant of groundwater quality and quantity.
Certain rock types and structures convey water better and serve as more abundant
well sources. Rock type and structure can affect the degree of groundwater
filtration that takes place. Chemical composition of the rock can also contribute to
the chemical properties of its groundwater. The Richfield-Dalmatia Study Area
geology consists primarily of sedimentary rock layers, which cross the area in an

east to west fashion.

Portions of the Study Area’s landscape are underlain by limestone based geologic
formations (Geology Map). Limestone, which is a carbonate rich material, is
highly soluble and susceptible to the formation of solution caverns and sinkholes
(i.e., karst topography). Karst refers to any terrain where the topography has been
formed chiefly by the dissolving of rock. Landforms associated with karst include

sinkholes, caves, sinking streams, springs, and solution valleys.
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Underlying Bedrock Formations

Name Geologic Description
Period

Bloomsburg & Mifflintown Silurian Red shale and siltstone with local units of sandstone,

Formations, undivided thin impure limestone, some green shale

Clinton Group Silurian Fossiliferous shale with intertonguing “iron sandstones”
and local gray fossiliferous limestones; quarrtizitic
sandstone

Duncannon Member of Catskill Devonian Grayish-red sandstone, siltstone, and mudstone in fining-

Formation upward cycles; conglomerate occurs at base of some
cycles

Hamilton Group Devonian Dark gray, laminated shale, siltstone, and very fine-
grained sandstone

Irish Valley Member of Catskill Devonian Made up of mostly siltstone, with mudstone and

Formation

sandstone

Keyser and Tonoloway Formations,
undivided

Devonian and Silurian

Primarily limestone with some shale

Mauch Chunk Formation Mississippian Grayish-red shale, siltstone, sandstone, and some
conglomerate; some local nonred zones. Includes
Loyalhanna Member (crossbedded, sandy limestone) at
base in south-central and southwestern Pennsylvania

Onondaga and Old Port Formations, | Devonian Calcareous shale is predominant; sandstone; limestone;

undivided argillaceous limestone; chert; shale; siliceous siltstone;
bentonite

Pocono Formation Mississippian Sandstone, conglomeratic sandstone, and shale with
carbonaceous partings and impure coal beds

Sherman Creek Member of Catskill | Devonian Alternating grayish-red mudstone and siltstone in poorly

Formation

defined fining-upward cycles, and minor intervals of
gray sandstone

Spechty Kopf Formation

Mississippian and
Devonian

Light- to olive-gray, fine- to medium-grained, cross-
bedded sandstone, siltstone, and local polymictic
diamictite, pebbly mudstone, and laminite; arranged in
crude fining-upward cycles in some places; locally has
grayish-red shale near top and conglomerate at base and
in middle

Trimmers Rock Formation

Devonian

Predominantly siltstone, also included are shale,
sandstone, and black shale

Tuscarora Formation

Silurian

Sandstone and quartzite; fine to coarse grained,
conglomeratic in part; conglomerate may be loosely
cemented

Wills Creek Formation

Silurian

Greenish-gray shale with local limestone and sandstone
zones; contains red shale and siltstone in the lower part
of the Formation
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CULTURAL AND HISTORIC FEATURES — MAP 8

Map 8 depicts the location of significant cultural/historic features within two
miles of the preferred transmission line route. The features identified within the

Study Area are limited to historic sites.

HISTORIC SITES

The Bureau for Historic Preservation administers the National Register of Historic
Places for Pennsylvania. The program was established by the National Historic
Preservation Act of 1966 and the Pennsylvania History Code. Properties listed on
the Register include districts, sites, buildings, structures, and objects that are
significant in American history, architecture, archeology, engineering, and
culture. National Register properties are distinguished by having been
documented and evaluated according to uniform standards. Listing on the
National Register does not interfere with a private property owner’s right to alter,

manage, or dispose of property.

The following tables list buildings/structures found in the Study Area that are
listed on the National Register of Historic Places. These include
buildings/structures officially /isted and eligible to be listed. Site location,
municipality and listed/eligible status are shown in the tables below. Location
descriptions are quoted directly from the Pennsylvania Historic and Museum
Commission. Numbers in the far-left column correspond with number labels on

Map 8.
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Listed National Register Historic Sites

# SITE NAME LOCATION MUNICIPALITY STATUS

1 Aline Covered Bridge - Structure 40°40'35"N 76°58'46"W Perry Township, Snyder Listed
County

2 East Oriental Covered Bridge - Structure 40°38'20"N 77°00'05"W Perry Township, Snyder Listed
County and Susquehanna
Township, Juniata County

3 North Oriental Covered Bridge - Structure 40°39'42"N 77°00'41"W Perry Township, Snyder Listed
County and Susquehanna
Township, Juniata County

Eligible to be Listed National Register Historic Sites
# SITE NAME LOCATION MUNICIPALITY STATUS
4 Dauphin County Bridge No. 27 Bridge - Deibler’s Dam Rd, Lower Mahanoy Eligible
Structure Township,

Northumberland County
and Mifflin Township,
Dauphin County

5 Backus-Leight Dwelling PerryTownship, Snyder Eligible
County

6 Herrold, Frederick, House Tax Parcel 5-02-050 Chapman Township, Eligible
Snyder County

7 Herrold, Family Structure No. 3 Tax Parcel 5-02-050 Chapman Township, Eligible
Snyder County

8 Herrold-Reichenbach House & Store Tax Parcel 18-01-130A Chapman Township, Eligible
Snyder County

9 Independence School Tax Parcel 0-05-009 Chapman Township, Eligible
Snyder County

10| | McKees Half Falls Historic District Chapman Township, Eligible
Snyder County

11| | Meiser, Frederick, Grist Mill Perry Township, Snyder Eligible
County

12{ | Pennsylvania Canal, Susquehanna Division Chapman Township, Eligible
Snyder County

13 | Rine, J.S., House Chapman Township, Eligible
Snyder County

14| | Saint Johns Church & Cemetery Tax Parcel 05-02-34; Chapman Township, Eligible

Tax Parcel 05-02-27 Snyder County
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The Ressler Frame House property located in Lower Mahanoy Township,
Northumberland County is listed as eligible for inclusion on the National Register

of Historic Places. However, the location of this site could not be determined.

The Pennsylvania Canal, Susquehanna Division, closely paralleled present day
US Route 11/15 through the Study Area. The canal closed in 1901, although some
local sections operated until the commencement of construction of US Route
11/15 in 1949. Vestiges of components related to the operation of the canal of the
canal still exist today. PPL Electric will determine if the proposed route of the
Richfield-Dalmatia 69 kV Tie Line will impact any of these canal components

and take necessary steps to mitigate any impacts to these relics.

ARCHAEOLOGICAL SITES

Improvements to US Route 11/15 were sponsored by the Pennsylvania
Department of Transportation (“PennDOT”) and the Federal Highway
Administration (“FHWA?”). As part of the cultural resource studies that were
mandated by PennDOT and the FHWA, archaeological investigations were
conducted prior to construction activity along the highway corridor. The entire US
Route 11/15 highway corridor within the Study Area is identified as a
prehistoric/historic archaeological site which has been investigated. Due to the

fact that all three alternatives cross US Route 11/15 this site is not mapped.
PPL Electric has coordinated with the Pennsylvania Historical & Museum

Commission and will take all reasonable steps to minimize the impact on

archaeological sites and other resources that may be affected by this project.
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ATTACHMENT 3
RICHFIELD-DALMATIA 69 kV TIE LINE
SITING ANALYSIS

INTRODUCTION

In determining whether to approve the exercise of the power of eminent domain for the
construction of aerial electric lines, the Pennsylvania Public Utility Commission
(“Commission”) considers the reasonableness of the route selected. Therefore, PPL
Electric Utility Corporation (“PPL Electric”), in siting the line, considered factors set

forth in the Commission’s regulations, as well as other factors.

In order to select a reasonable and appropriate route for the proposed Richfield-Dalmatia
69 kV Tie Line and Meiserville 69-12 kV Substation that reflects a proper balance of
functional requirements, social and natural environmental factors, and cost considerations
PPL Electric conducted an extensive siting analysis. The following steps were followed

in making the siting analysis:

First, the project’s functional requirements were used to identify a project Study Area.

Second, a land use and environmental inventory was compiled for the Study Area. Data
was gathered and plotted on Maps 1-8, which can be found at the end of Attachment 2 -
Study Area Environment section of this Exhibit. A description of each map feature is
provided in Section V of Attachment 2.

Third, preliminary line route alternatives were identified using the mapping analysis
procedure shown in Figure 2. Route alternatives were generated to avoid land use

constraints where practical.

Fourth, the project was reviewed with the appropriate municipal and state officials and

agencies. Public input was solicited through public meetings and, in conjunction with the
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environmental inventory, was used to develop a “constraint” map depicting areas that

should be avoided if practical.

Fifth, engineering design criteria were considered. Engineering design is determined by

line voltage, current-carrying requirements, and topography.

Sixth, an environmental impact assessment was performed, and PPL Electric estimated
right-of-way acquisition and line construction costs for each route alternative. These

impacts and costs are shown in Table 1 on Pages 12 and 13.

Seventh, the alternative line routes were compared. The preferred route was selected
based on public and governmental input, construction and maintenance impediments, and
by analyzing land use and environmental impacts, functional considerations, and cost for

each alternative.

The final step was to communicate the preferred route to the public and appropriate

municipal, county, state, and federal agencies.

LINE ROUTE SELECTION

A. SUMMARY

PPL Electric conducted detailed studies to determine a reasonable and appropriate
route to construct a double-circuit 69 KV transmission tie line between PPL
Electric’s existing Sunbury-Dauphin 69 kV Transmission Line and Juniata-
Richfield 69 kV Transmission Line. The functional considerations for this project
limited the project study area to portions of Snyder, Juniata, and Northumberland

counties.

The existing Juniata-Richfield 69 kV Transmission Line is located west of the

Susquehanna River in Snyder and Juniata counties. The existing Sunbury-
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Dauphin 69 kV Transmission Line is located east of the Susquehanna River in
Northumberland County. Due to the congested nature of the area in and around
the Village of Dalmatia, which is located east of the Susquehanna River, routing
opportunities were limited to less developed areas to the north and south of
Dalmatia. Residential development along the west bank of the Susquehanna
River limited routing opportunities for the Susquehanna River crossing. Finally,
avoiding public lands where possible limited routing opportunities to the north
and south of State Game Land #194, which is located near the center of the Study

Area and west of the Susquehanna River.

After considering the project’s functional requirements, the previously identified
routing evaluation, and public and governmental input, three alternative routes

were selected.

All three routing alternatives, hereinafter referred to as A, B, and C, construct the
line in new rights-of-way. The routes traverse portions of Lower Mahanoy,
Susquehanna, Chapman, Perry, West Perry, and Monroe Townships. Each of the
three alternatives is depicted on the Environmental Inventory Mapping found at
the end of the Study Area Environment section and discussed below in more
detail. Based on a detailed analysis of all siting factors, PPL Electric selected

Route A as the preferred route.

As part of the proposed project, a new 69-12 kV substation and connecting line
are required. Both the new substation and the proposed Richfield-Dalmatia 69 kV
Tie Line are necessary to provide reliable service in the area. A new transmission
tap line is required from the proposed Richfield-Dalmatia Tie Line to connect the
new substation to the electrical grid. By siting the substation in close proximity to
the planned transmission tie line, the length of the connecting line, and associated

impacts on communities and nearby residents, will be minimal.
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PPL Electric’s proposed substation site will minimize the construction of
additional facilities that are required to connect the substation to the electric grid.
A 3.61 acre parcel from a larger tract of land, in Susquehanna Township, Juniata
County was selected as the preferred substation site. This site is optimal because
it is centrally located, and will put the preferred route within close proximity to

the preferred substation site.

DESCRIPTION OF ALTERNATIVE ROUTE A

Route A is approximately 11.54 miles long, which includes the tap line to the
proposed 69-12 kV substation. The line begins at the existing Juniata-Richfield
69 kV Line in West Perry Township, Snyder County and proceeds in a
southeasterly direction to its connection point along the existing Sunbury-
Dauphin 69 kV Line in Lower Mahanoy Township, Northumberland County.
This alternative requires the acquisition of a new right-of-way that is a minimum
of 100 feet in width. In the area of the proposed Susquehanna River crossing this

alternative requires a 150 foot wide right-of-way.

WEST PERRY TOWNSHIP, SNYDER COUNTY

The 1nitial 0.9 miles of Route A pass through the southeastern portion of West
Perry Township. The majority of this section of Route A is farmland,
interspersed with wooded property. Road crossings along this section of Route A
include Daniels Road and Swamp Road. This section of Route A crosses an

unnamed tributary of the West Branch of the Mahantango Creek.
PERRY TOWNSHIP, SNYDER COUNTY
Route A continues approximately 3.9 miles east/southeast through Perry

Township, to the Chapman Township border. This section of Route A crosses

PPL Electric’s existing Juniata-Sunbury 500 kV Transmission Line. There are
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several road crossings within this section of Route A, including Pine Swamp
Road, Arbogast Church Road, Snake Road, Beidler Road, Covered Bridge Road,
Mill Road, and Route 104. This section of Route A crosses Aline Creek, the
North Branch of the Mahantango Creek, and four unnamed tributaries. A 600-
foot section of this corridor falls within the 100-year floodplain of the North
Branch of the Mahantango Creek. Land use along this section is a mix of
agricultural and wooded areas. There are some large residential properties and
minimal commercial property along this section. Approximately 2.5 miles of this

section of Route A is common with Route B.

CHAPMAN TOWNSHIP, SNYDER COUNTY

Route A continues southeast for approximately 2.0 miles crossing a mix of
wooded and agricultural land in Chapman Township. This section of Route A
crosses three unnamed tributaries of the North Branch of the Mahantango Creek.
A 300-foot section of this corridor falls within the 100-year floodplain of the
Mahantango Creek near the Snyder and Juniata County borders. Road crossings

along this section include Meiserville Road, and Oriental Road.

SUSQUEHANNA TOWNSHIP, JUNIATA COUNTY

Route A continues approximately 1.1 miles southeast through Susquehanna
Township to the Lower Mahanoy Township border at the Susquehanna River. As
Route A enters into Susquehanna Township it crosses over the Mahantango
Creek. Land use along this section is mostly agricultural, with minimal wooded
areas. Road crossings in this section include St. Paul Road, Old Trail Road, and

Route 11/15.

LOWER MAHANOY TOWNSHIP, NORTHUMBERLAND COUNTY
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The final 3.6-mile section of Route A traverses Lower Mahanoy Township. This
section spans the Susquehanna River into Lower Mahanoy Township.
Approximately 2,700 feet of this corridor falls within the 100-year floodplain of
the Susquehanna River. This area is predominantly farmland, with some wooded
areas. Route A crosses a railroad and a tree farm in this section. Additionally, a
few residential properties are scattered throughout this section of the route. This
section of Route A crosses two unnamed tributaries of the Susquehanna River and
three unnamed tributaries of the Mahantango Creek. This section also crosses
approximately 500 feet of 100-year floodplain of the Mahantango Creek. Road
crossings along this section include Route 147, Malta Road, Adams Road, and
Fishery Road. Approximately 0.5 miles of this portion of Route A is common
with Route C.

SUBSTATION CONNECTION

In addition to the route described above, one additional single-circuit transmission
tap line, approximately 400 feet in length, will be needed to connect Route A to
the proposed 69-12 kV substation. This connection will be located in
Susquehanna Township, Juniata County. The existing land use in the area of the

substation and connecting line is agricultural.

DESCRIPTION OF ALTERNATIVE ROUTE B

Route B is approximately 12.49 miles long, which includes the tap line to the
proposed 69-12 kV substation. The route begins at the existing Juniata-Richfield
69 kV Line in West Perry Township, Snyder County and proceeds in an
east/southeasterly direction to its connection point along the existing Sunbury-
Dauphin 69 kV Line in Lower Mahanoy Township, Northumberland County.
This alternative would require the acquisition of a new right-of-way that is 100

feet in width.
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WEST PERRY TOWNSHIP, SNYDER COUNTY

The initial mile of this alternative passes through the southeastern portion of West
Perry Township. The area is mostly wooded, although agricultural areas are
interspersed in this section. Road crossings along this section of Route B include
Daniels Road and Swamp Road. This section of Route B crosses an unnamed

tributary of the West Branch of the Mahantango Creek.

PERRY TOWNSHIP, SNYDER COUNTY

Route B continues approximately 3.8 miles east/southeast through Perry
Township to the Chapman Township border. This section crosses PPL Electric’s
existing Juniata-Sunbury 500 kV Transmission Line. There are several road
crossings within this section of Route B, including: Pine Swamp Road, Arbogast
Church Road, Snake Road, Beidler Road, Covered Bridge Road, Mill Road, and
Route 104. This section of Route B crosses Aline Creek, the North Branch of
Mahantango Creek, and four unnamed tributaries. A 500-foot section of this
corridor falls within the 100-year floodplain of the North Branch of Mahantango
Creek. This section crosses a mix of farmland and woodland. There are also
some large residential properties and minimal commercial property along this
section. Approximately 2.5 miles of this section of Route B is common with

Route A.

CHAPMAN TOWNSHIP, SNYDER COUNTY

Route B enters Chapman Township heading east/southeast for approximately 3.7
miles to the Susquehanna River, which is also the border between Snyder and
Northumberland Counties. This section crosses a mix of woodland and farmland.
This section of Route B becomes more developed and crosses a commercial

property as it approaches the Susquehanna River. This section of Route B crosses
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Hoffer Creek and five unnamed tributaries. Road crossings along this section

include Meiserville Road, Sawmill Road, Hoffer Road, and Route 11/15.

LOWER MAHANOY TOWNSHIP, NORTHUMBERLAND COUNTY

The final 3.1 miles of Route B traverse Lower Mahanoy Township. This section
starts by crossing the Susquehanna River. The river crossing would be
accomplished by placing poles on islands within the river. Approximately 6,200
feet of this corridor fall within the 100-year floodplain of the Susquehanna River.
This area is mostly wooded, although the route crosses occasional farmland.
There is one railroad crossing in this section. The terrain along and adjacent to
this section is very steep. This section of Route B crosses an unnamed tributary

of the Susquehanna River. Road crossings along this section include Route 147.

SUBSTATION CONNECTION

In addition to the line section described above, one additional single-circuit
transmission tap line, approximately 0.8 miles in length, would be needed to
connect Route B to the proposed 69-12 kV substation. This connection would be
located in Chapman Township. The connecting line would cross one unnamed
tributary of Mahantango Creek. The substation and connecting line would be

located in an area of farmland and woodland.

DESCRIPTION OF ALTERNATIVE ROUTE C

Route C is approximately 12.07 miles long, which includes the tap line to the
planned 69-12 kV substation. The route begins at the existing Juniata-Richfield
69 kV line in Monroe Township and proceeds in a southeasterly direction to its
connection point along the existing Sunbury-Dauphin 69 kV line in Lower
Mahanoy Township. This alternative would require the acquisition of a new

right-of-way that is a minimum of 100 feet in width. In the area of the proposed
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Susquehanna River crossing this alternative requires a 150 foot wide right-of-

way.

MONROE TOWNSHIP, JUNIATA COUNTY

The initial 1.9 mile section of this alternative passes through the eastern portion of
Monroe Township. This section of Route C is mostly wooded, although the route
crosses occasional farmland. Road crossings along this section of line include
Quaker Run Road and Possum Road. This section of Route C crosses the Quaker
Run, and an unnamed tributary of Quaker Run. In addition, this section crosses

approximately 1,100 feet of the 100-year floodplain of Quaker Run.

PERRY TOWNSHIP, SNYDER COUNTY

Route C continues approximately 0.6 miles southeast through Perry Township to
the Susquehanna Township border. This section contains the first of multiple
crossings of the West Branch Mahantango Creek. A 1,100-foot section of this
corridor falls within the 100-year floodplain of the West Branch Mahantango

Creek. Land use along this section is a mix of agricultural and wooded areas.

SUSQUEHANNA TOWNSHIP, JUNIATA COUNTY

Route C continues approximately 1.5 miles southeast through Susquehanna
Township, until the route crosses back into Perry Township. As Route C enters
into Susquehanna Township it crosses over the West Branch of the Mahantango
Creek for the second time. This section is a mix of wooded and agricultural areas.
In addition, this section crosses through a proposed subdivision and existing
residential properties. This section of the alternative crosses PPL Electric’s
existing Juniata-Sunbury 500 kV Transmission Line. Road crossings in this
section include Spiggs Hill Road, and State Route 2023. As Route C exits

Susquehanna Township and reenters Perry Township the route crosses the West
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Branch of the Mahantango Creek for a third time. A 1,000-foot section of this
corridor falls within the 100-year floodplain of the West Branch of the
Mahantango Creek.

PERRY TOWNSHIP, SNYDER COUNTY

Route C continues approximately 2.0 miles east/southeast through Perry
Township until the route crosses back into Susquehanna Township. Route C
crosses the West Branch of the Mahantango Creek as it enters Perry Township.
This section is a mix of woodland and farmland. In addition, this section crosses
through an approved subdivision. This section of Route C crosses four unnamed
tributaries of the West Branch of the Mahantango Creek. As Route C exits Perry
Township and reenters Susquehanna Township the route crosses the West Branch
of the Mahantango Creek for a fourth time. Road crossings in this section include

Clark Hill Road, and Oriental Road.

SUSQUEHANNA TOWNSHIP, JUNTATA COUNTY

Route C continues approximately 2.1 miles southeast through Susquehanna
Township to the Susquehanna River, which is also the border between Juniata and
Northumberland Counties. This section is a mix of woodland and farmland. In
addition, this section crosses a small portion of an industrial property. Road
crossings in this section include Route 104, Old Trail Road, and Route 11/15. A
1,800 foot section of this corridor falls within the 100-year floodplain of the

Susquehanna River.
LOWER MAHANOY TOWNSHIP, NORTHUMBERLAND COUNTY
The final 3.8-mile section of Route C traverses Lower Mahanoy Township. This

section spans the Susquehanna River into the Township. Approximately 3,000

feet of this corridor falls within the 100-year floodplain of the Susquehanna River.
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Land use in this area is a mix of farmland and woodland. A railroad and a few
large residential properties are crossed in this section. This section of Route C
crosses three unnamed tributaries of the Susquehanna River, and two unnamed
tributaries of Mahantango Creek. Road crossings along this section include Route
147, Malta Road, and New Road. Approximately 0.5 miles of this section of

Route C are common with Route A.

SUBSTATION CONNECTION

In addition to the line sections described above, one additional single-circuit
transmission tap line, approximately 550 feet in length, would be needed to
connect Route C to the proposed 69-12 kV substation. This connection would be
located in Susquehanna Township. The substation and connecting line would be

located in an undeveloped area.

LINE ROUTE COMPARISON

To compare and evaluate each alternative, it was necessary to quantify the
potential impacts associated with each route using the land use and environmental
inventory of the Study Area. Not all inventoried features were affected. For
example, no schools or cemeteries were crossed. Also, not all features mapped
are considered impacts. For example, areas of industrial development are usually

considered highly compatible with transmission line construction and operation.

The following table contains a detailed quantitative analysis of the impacts and
the estimated cost associated with the proposed transmission tie line for each
alternative route. The table also includes the projected impacts and costs

associated with the tap line to connect the planned substation to the electrical grid.
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TABLE 1

IMPACT ASSESSMENT
IMPACT UNITS ALTERNATIVE ALTERNATIVE ALTERNATIVE
CATEGORY ROUTE A ROUTE B ROUTE C
LINE DATA
Tie Line Length Miles 11.47 11.72 11.96
Tap Length Miles 0.07 0.77 0.1
Total Length New Line Miles 11.54 12.49 12.07
Additional Rebuild* Miles 1.36 0 0.69
Properties Crossed by
RIW for Tie Line Number 69 >8 o7
Additional Properties
Crossed by R/W for Tap Number 0 2 !
Total Properties Crosses | Number 69 60 68
Private R/W Required for
Tie Line Acres 144 142 151
Additional Private R/W
Required for Tap Line Acres 0 9.34 1.30
Total R/W Required Acres 144.00 151.34 162.30
Project Cost (Est.) Dollars 11,643,939 11,378,019 11,675,791
Tangent Structures
(Est) Number 64 71 73
Angle Structures (Est.) Number 24 22 21
Total Structures (Est.) Number 88 93 94
LINEAR FEATURES
Road Crossings Number 20 15 15
Transmission Line
Crossings Number 1 1 1
Railroad Crossings Number 1 1 1
LAND USE
Homes within 500 Number 28 29 24
Subdivisions Crossed
(proposed/approved) Number 0 0 2

12
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IMPACT UNITS ALTERNATIVE ALTERNATIVE ALTERNATIVE
CATEGORY ROUTE A ROUTE B ROUTE C
Agricultural Miles 5.82 4.36 5.73
Commercial Miles 0.03 0.104 0.03
Industrial Miles 0 0 0.09
Historical Structures
Within 1000' of Line | 'Number 0 0 0
SOIL TYPE
Prime Agricultural Miles 1.42 1.22 1.46
Soils w/ High or
Seasonally High Water Miles 0.48 0.61 0.31
Tables (36" or less)*
Soils w/ Shallow Depth .
to Bedrock (36" or less) Miles 7.49 7.75 4.44
NATURAL FEATURES
Wetlands/Hydric Soils** Acres 1.89 1.5 0.23
Floodplain Miles 1.49 1.27 1.74
Stream Crossings Number 17 16 19
Woodlands Acres 66.82 94.68 72.22
Outstanding Natural .
Areas*** Miles 0.54 0.82 1.1
SLOPES
15% and > Miles 5.07 6.17 478
ORDINAL SCORE 43.5 45.5 49
RELATIVE MAX.-MIN.
SCORE 104.22 112.84 127.21
RELATIVE Z-SCORE -2.32 -0.22 2.54

Additional rebuild work required on the existing Sunbury-Dauphin 69 kV Line. This work will be

performed from the existing Dalmatia Tap point south to the appropriate alternative tie line point.

*%

Combination of Hydric Soils and Soils with Hydric Components
*** Natural Heritage Areas

See Appendix D for Impact Assessment Scoring

13 ATTACHMENT 3 - SITING ANALYSIS




Three mathematical models were utilized to quantify both social and natural ‘

impacts in order to select the preferred line route. The three mathematical models
used by PPL Electric are the Ordinal Ranking method, the Relative Max-Min
method, and the Relative Z-Score method.

The Ordinal Ranking method is strictly a ranking method which ranks raw data.
In this case there were three alternative routes. Therefore, each alternative route
was scored one (1) through three (3) based on its ordinal position within each
impact category. For example, Alternative Route A crosses the least amount of
woodlands and receives a score of one (1). Alternative Route C crosses the
second fewest woodland areas and receives a score of two (2). Finally,
Alternative Route B crosses the most woodland areas and receives a score of three
(3). Inthe case of a tie between routes, an average score was applied to those
routes. The individual scores within each alternative route were then totaled to
get an overall score. The lowest overall score indicates the route with the least

overall impact. As shown at the end of Table I, Route A had the lowest overall

score, indicating that it was the best alternative using the Ordinal Ranking

method.

The Relative Max-Min and Relative Z-Score methods assign scores based on the
degree of difference between each route within each impact category. The
alternative routes were scored based on their relative positions when compared to
the other alternative routes. Using the woodlands example from above,
Alternative Route A receives the lowest score using both methods. Alternative
Route C receives the second lowest score but only scores slightly higher than
Alternative Route A. Finally, Alternative Route B scores the highest and is
significantly higher than Alternative Routes A and C. This is due to the fact that
Alternative Routes A and C cross a similar amount of woodland area, while
Alternative Route B crosses a much larger amount of woodland area. The

individual scores for each alternative route were then totaled to get an overall
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score. The lowest overall score indicates the route with the least overall impact.
The formulas for the models are shown below.

Relative Max-Min Formula:

X — minimum value )

Relative Score = 1+ 9 ( - —
maximum value — minimum value

Relative Z-Score Formula:

X — mean value
standard deviation

Z-Score =

Under both the Relative Max-Min method and the Relative Z-Score method,

Route A had the lowest score, indicating that it is the preferred alternative.

As shown at the end of Table I, Route A has the lowest cumulative impact when

calculated using all three standard route evaluation data analysis techniques.

SELECTION OF PREFERRED ROUTE

Selecting a preferred route often involves comparing and contrasting disparate
features and landscape. It is PPL Electric’s goal to select a route that reasonably
balances impacts on land use, the environment, cost and functionality. To this
end, the Siting Team conducted field reviews with PPL Electric engineering and
construction personnel. In addition, PPL Electric consulted extensively with the
general public and municipal, county and state officials. The key elements that

led PPL Electric to select Route A as the preferred line route are set forth below.

LINE LENGTH

Route B is approximately 12.49 miles long and Route C is approximately 12.07
miles long. At approximately 11.54 miles long, the preferred route (Route A) is
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approximately 0.95 and 0.53 miles shorter than the other alternatives,

respectively.

PRIVATE RIGHTS-OF-WAY

The required right-of-way for the new Richfield-Dalmatia 69 kV Tie Line is a
minimum of 100 feet in width. Alternative Routes A and C require a 150 foot
wide right-of-way in the area of their Susquehanna River crossings. This is to
accommodate the structures needed for a single span River crossing, and to
accommodate a second-circuit in the future. Route B crosses the River through
multiple spans, therefore single shaft steel poles can be used, which will

accommodate a future second circuit within a 100 foot right-of-way.

Private rights-of-way for Alternative Route B is estimated at 151.34 acres from 60
properties. Alternative Route C requires approximately 152.30 acres of private
rights-of-way from 68 properties. Alternative Route A requires the least amount

of private rights-of-way. Route A requires 144.00 acres from 69 properties.

RESIDENTIAL

Intrusions into residential areas are avoided to the extent feasible. However,
development patterns in the Study Area make it impossible to avoid all homes.
The number of homes within 500 feet of the centerline of each alternative was
compiled. Alternative Route C had 24 homes within 500 feet, which was the
fewest of the three alternatives. Alternative Route A comes within 500 feet of 28

homes. Alternative Route B comes within 500 feet of the most homes, 29.

16 ATTACHMENT 3 - SITING ANALYSIS




PROJECT COST

The cost of each alternative is essentially the same, and the margin between the
alternatives is within the estimating error. The cost to construct Alternative Route
B was estimated to be $11.38 million, the least expensive of the alternatives. The
cost for Alternative Routes A and C are $11.64 million and $11.68 million,

respectively.

NATURAL FEATURES

Several rivers, creeks, and unnamed tributaries are within the Study Area. These
have formed floodplains and wetlands. All three alternatives impact natural
features. Alternative Route A crosses the largest acreage of wetlands at an
estimated 1.89 acres but requires the least amount of tree clearing at 66.82 acres.
The impact of Route A on the wetlands will be minimal because the wetlands can
be spanned. Alternative Route B would have the greatest impact on the
Susquehanna River due to the fact that construction activities would take place in
the river. Alternative Route A and Alternative Route C do not require
construction activities in the river. Alternative Route C crosses the most streams

and the most outstanding natural areas.
SLOPES

Steep slopes can cause many problems during construction and subsequent line
maintenance and are avoided whenever practical. Problems associated with
construction on steep slopes include the potential for soil erosion and the lack of
post-construction re-vegetation. Steeper slopes can drive up project costs for road
building and tree clearing, and create difficulties in handling and setting
structures. The rolling terrain throughout the Study Area makes avoidance of
steep slopes impossible. Alternative Route B traverses approximately 6.17 miles

of slopes greater than 15%, which is the most of the three alternatives.
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Alternative Route A traverses approximately 5.07 miles and Alternative Route C

traverses approximately 4.78 miles of slopes greater than 15%.

CONCLUSIONS

PPL Electric gave primary consideration to the following facts in selecting

Alternative Route A:

All three alternatives cross the Susquehanna River. The preferred
alternative river crossing is the shortest of the three alternatives. In
addition, the preferred alternative crossing can be accomplished
with a single span which does not require construction activities in
the river, as compared to Alternative Route B. A single span
crossing limits the impacts to the Susquehanna River and reduces
permitting requirements. A single span crossing is more accessible
and easier to maintain, which results in shorter repair times and
reduced outage durations.

Constructing the line along the preferred route results in the least
amount of impact to outstanding natural areas.

The preferred route is the shortest route and encumbers the least
acreage with new rights-of-way.

Tree clearing, stream crossings, and steep slopes along and
adjacent to the preferred alternative are the least restrictive. This
results in less complicated and safer work environments during
construction and maintenance. It also allows for easier access
which results in shorter repair times and reduced outage durations.
Route A scores the best when three standard route evaluation data
analysis techniques (Ordinal Method, Relative Max.-Min. Method,
and Relative Z-Score Method) are applied to the Impact
Assessment (Table I pages 12 and 13) of the alternative routes.

These analyses balance all of the factors considered in Table 1.
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I11.

PREDICTED IMPACTS AND MITIGATING MEASURES OF THE
PREFERRED LINE ROUTE

The following is a discussion of the predicted impacts of the proposed Richfield-
Dalmatia 69 kV Tie Line.

PPL Electric is working diligently with cooperating property owners to locate the line to
minimize the impact on existing and future land use. Where impacts are unavoidable,
mitigating factors will be employed. PPL Electric will acquire and comply with any
required soil erosion and sedimentation control permit conditions. In addition, any
required permits will be obtained from the Pennsylvania Department of Environmental
Protection and the United States Army Corps of Engineers prior to construction, and PPL

Electric will comply with all conditions placed on the permits.

A. LAND USE

The proposed route was analyzed in relation to current and future land use. Some
impact on existing and future land use is unavoidable. The rights-of-way required
for the proposed transmission line will preclude certain uses, such as locating
buildings or swimming pools within the easement. PPL Electric’s Encroachment
Policy, however, allows for compatible land use on transmission line easements.
PPL Electric is working with cooperating property owners to locate the line to
minimize the impact on existing and future land uses. Property owners will be

compensated at present land values for the rights-of-way.

Approximately half of the preferred line route crosses property which is currently
utilized for agricultural purposes. PPL Electric is working to minimize the
number of poles located in farmed fields. In addition, poles which must be placed

in farmed fields will be set on foundations, if possible, to provide the necessary
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structural support. This engineering practice will limit the need for guy wires in ‘

fields, which would further impeded farming operations.

The proposed transmission line will be designed to avoid conflicts with

communication towers and other utilities found in the Study Area.

NATURAL FEATURES

Approximately 66.82 acres of vegetation management is required to ensure the
safe and reliable operation of the proposed line. Selective clearing measures, as
outlined in PPL Electric’s “Specifications for Initial Clearing and Control of
Vegetation On or Adjacent to Electric Line Right-of-Way through Use of
Herbicides, Mechanical, and Hand Clearing Techniques”, will preserve ‘
compatible species of low growing trees, shrubs and grasses where practical. Any

herbicides utilized on the right-of-way will be EPA-approved and will be applied

selectively in accordance with all label instructions. Additionally, some property .

owners along the line route have requested that PPL Electric limit the use of

spraying on their properties. PPL Electric has agreed to these requests.

National Wetland Inventory mapping and Hyrdic Soils mapping indicate several
wetland areas along the proposed line route. A certified wetlands expert will
verify and delineate any wetland areas along the route. Wetland areas will be
surveyed and added to the construction drawings. Wherever possible, suitable
upland areas will be utilized for the placement of structures and access roads to
avoid or minimize wetland impacts. All required permits will be obtained from
the Pennsylvania Department of Environmental Protection and the United States

Army Corps of Engineers prior to construction.
The proposed line route crosses the Susquehanna River, Mahantango Creek, and

several unnamed tributaries. Impacts to these watercourses are expected to be

minimal, as they will be spanned by the proposed transmission line. .
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Flood prone areas are found adjacent to the watercourses along the preferred line

route. Avoidance of flood prone areas is not possible due to the drainage patterns
associated with the various watercourses. Spanning all flood prone areas is not
possible. Any structures located within floodplains will utilize special
foundations due to their size to ensure the long-term integrity of the structures
during floods. PPL Electric will obtain all required permits prior to the start of

construction in flood prone areas.

THREATENED AND ENDANGERED SPECIES

The United States Fish and Wildlife Service notes that this project is within the
range of the Indian bat (Myotis sodalis). PPL Electric has retained the services of
biologist Richard Mellon, of Mellon Biological Services, to provide additional
information which the US Fish and Wildlife Service has requested to further

evaluate the potential impact.

Correspondence from the Department of Conservation and Natural Resources
(“DCNR”) indicates that the Jeweled shooting star (Dodecatheon radicatum) may
inhabit a portion of the project area. Mr. Mellon will perform a survey at the

appropriate time of year to confirm the status of this plant in the project area.

Correspondence from the Pennsylvania Fish and Boat Commission (“PFBC”)
indicates a potential impact to a rare and protected fresh water mussel species in
the area of the Susquehanna River. The PFBC has requested additional
information to further evaluate potential impacts to the fresh water mussel. Mr.
Mellon is working with the PFBC and will provide the additional information that

has been requested.

Any conflicts with the above species of concern will be resolved prior to the start

of construction.
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CULTURAL FEATURES

Aline Covered Bridge, which is listed on the National Register of Historic Places,
is located at the intersection of Route 104 and Aline Church Road in Perry
Township, Snyder County. The proposed line route will pass approximately
1,200 feet from this site. Impacts to the property are of a visual nature. The
visual impact is not expected to be significant due to the distance from the
preferred line route. In addition, the existing land use in this area is primarily

commercial and industrial.

PPL Electric has also consulted with the Pennsylvania Historical and Museum
Commission (“PHMC”). PHMC has requested that PPL Electric conduct a
geomorphologic study in the area of the Mahantango Creek and the Susquehanna
River. In addition, PHMC has requested that archaeological investigations be

performed at all proposed pole locations to verify the extent of known sites and to ‘

locate new sites. PPL Electric will arrange to have these assessments performed
by qualified individuals. Construction in these areas will not begin until the
PHMC is satisfied that any sensitive sites have been fully investigated and
potential impacts have been mitigated. The presence of any archaeological sites
will not, however, cause PPL Electric to reroute the line such that the
condemnation of the property that is the subject of this proceeding would not be

required.

COMMUNITY FEATURES

There are several schools, day care centers, churches, and cemeteries within the
Study Area. St. Paul’s Church, and a cemetery located on the same property, are
approximately 285 feet from the edge of the proposed transmission line right-of-

way. They are the closest features of this nature to the proposed line route. The
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IV.

Church and cemetery are located in close proximity to an existing industrial

facility. Therefore, impacts to these features are anticipated to be minimal.

SPECIFIC RIGHT-OF-WAY REQUIREMENTS

A.

DESCRIPTION OF RIGHT-OF-WAY REQUIREMENTS

The right-of-way width is determined by structure type, design tensions, span
length and conductor “blowout” (the distance the wires are moved by a
crosswind). PPL Electric’s standard right-of-way width for a 69 kV transmission
line is 100 feet. The proposed line will be within a new right-of-way that is a
minimum of 100 feet wide. In the area of the Susquehanna River crossing, the

new right-of-way will be 150 feet wide.

A cross-section of the proposed right-of-way is illustrated in Figures 3 and 4. The
aerial map of the proposed line route shows the location of the proposed route,
identifies the properties that are traversed by the route, and shows right-of-way
widths. While the line was originally planned to cross 69 properties, due to minor
changes during right-of-way negotiations with property owners, 71 different

properties will be crossed.

STATUS OF RIGHT-OF-WAY NEGOTIATIONS

In total new rights-of-way and easements are being negotiated with 54 different
property owners, across 71 different properties. Agreements have been secured
from 43 of the 54 property owners. PPL Electric continues to negotiate with the
unsigned property owners. PPL Electric anticipates that some of these
negotiations will be unsuccessful. In the event that PPL Electric cannot reach
agreement with the remaining property owners, the Company will request that the
Commission grant authority for PPL Electric to condemn easements across any

unsigned properties.
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ax Parcel: 29-00-105-036
eed Book and Page: 2200 - 208
ame: Elijah Lahr & Faye Lahr

ddress: 679 State Route 147
Dalmatia, PA 17017

wner Contact Number: 570-758-4694
PL Electric’s Most Recent Compensation Offer: $ 765.00

omparable Land Value Report Amount (Report prepared by a third party PA State
icensed Appraiser): $ 765.00

mount of Rights-of-Way to be secured via condemnation: 0.28 Acres

hat is (are) the primary reason(s) an agreement has not been reached:

\fter numerous meetings and conversations with the Lahrs, PPL Electric’s offer was rejected.
Ir. Lahr has indicated that he believes PPL Electric’s offer is too low. The Lahrs have not made
counter offer or indicated what they believe is a fair value for the right-of-way. Therefore, PPL

lectric has been unable to reach an agreement with the Lahrs.
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ATTACHMENT 4

RICHFIELD-DALMATIA 69 kV TIE LINE

IMPACT ASSESSMENT SCORING

ORDINAL METHOD ORDINAL SCORE
ROUTE | ROUTE | ROUTE
IMPACT CATEGORY A B C
LINE DATA
Line Length
Tap Length
Total Length New Line 1 3 2
Additional Rebuild
Properties Crossed by R/W for Tie Line
Additional Properties Crossed by R/W for Tap
Total Properties Crossed 3 1 2
Private R/W Required for Tie Line
Additional Private R/W Required for Tap Line
Total R/W Required 1 2 3
Project Cost (Est.) 2 1 3
Tangent Structures (Est.)
Angle Structures (Est.)
Total Structures (Est.) 1 2 3
LINEAR FEATURES
Road Crossings 3 1.5 1.5
Transmission Line Crossings 2 2 2
Railroad Crossings 2 2 2
LAND USE
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Homes within 500' 2 3 1
Subdivisions Crossed (proposed/approved) 1.5 1.5 3
Agricultural 3 1 2
Commercial 1.5 3 1.5
Industrial 1.5 1.5 3
Historical Structures Within 1000’ of Line 2 2 2
SOIL TYPE
Prime Agricultural 2 1 .3
Soils w/ High or Seasonally High Water Tables (36"
or less)* 2 3 1
Soils w/ Shallow Depth to Bedrock (36" or less) 2 3 1
NATURAL FEATURES
Wetlands/Hydric Soils 3 2 1
Floodplain 2 1 3
Stream Crossings 2 1 3
Woodiands 1 3 2
Outstanding Natural Areas** 1 2 3
SLOPES
15% and > 2 3 1
TOTAL SCORE 43.5 45.5 49
1 2 3
ROUTE | ROUTE | ROUTE
A B Cc
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RELTAIVE MAX.-MIN. METHOD RELATIVE SCORE
ROUTE | ROUTE | ROUTE
IMPACT CATEGORY A B C
LINE DATA
Tie Line Length
Tap Length
Total Length New Line 1.00 10.00 6.02
Additional Rebuild
Properties Crossed by R/W for Tie Line
Additional Properties Crossed by R/W for Tap
Total Properties Crosses 10.00 1.00 9.00
Private R/W Required for Tie Line
Additional Private R/W Required for Tap Line
Total R/'W Required 1.00 8.96 10.00
Project Cost (Est.) 9.04 1.00 10.00
Tangent Structures (Est.)
Angle Structures (Est.)
Total Structures (Est.) 1.00 8.50 10.00
LINEAR FEATURES
Road Crossings 10.00 1.00 1.00
Transmission Line Crossings 1.00 1.00 1.00
Railroad Crossings 1.00 1.00 1.00
LAND USE
Homes within 500' 8.20 10.00 1.00
Subdivisions Crossed (proposed/approved) 1.00 1.00 10.00
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Agricultural 10.00 1.00 9.45
Commercial 1.00 10.00 1.00
Industrial 1.00 1.00 10.00
Historical Structures Within 1000’ of Line 1.00 1.00 1.00
SOIL TYPE
Prime Agricultural 8.50 1.00 10.00
Soils w/ High or Seasonally High Water Tables (36" or
less)* 6.10 10.00 1.00
Soils w/ Shallow Depth to Bedrock (36" or less) 9.29 10.00 1.00
NATURAL FEATURES
Wetlands/Hydric Soils 10.00 7.89 1.00
Floodplain 5.21 1.00 10.00
Stream Crossings 4.00 1.00 10.00
Woodlands 1.00 10.00 2.74
Outstanding Natural Areas** 1.00 5.50 10.00
SLOPES
15% and > 2.88 10.00 1.00
TOTAL SCORE 104.22 | 112.84 127.21
1 2 3
ROUTE | ROUTE | ROUTE
A B c
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RELTAIVE Z-SCORE METHOD

Z-SCORE

ROUTE | ROUTE | ROUTE
IMPACT CATEGORY A B Cc
LINE DATA
Tie Line Length
Tap Length
Total Length New Line -1.04 0.96 0.08
Additional Rebuild
Properties Crossed by R/W for Tie Line
Additional Properties Crossed by R/W for Tap
Total Properties Crosses 0.68 -1.15 0.47
Private R/W Required for Tie Line
Additional Private R/W Required for Tap Line
Total R/W Required -1.15 0.47 0.68
Project Cost (Est.) 0.48 -1.15 0.67
Tangent Structures (Est.)
Angle Structures (Est.)
Total Structures (Est.) -1.14 0.41 0.73
LINEAR FEATURES
Road Crossings 1.15 -0.58 -0.58
Transmission Line Crossings 0.00 0.00 0.00
Railroad Crossings 0.00 0.00 0.00
LAND USE
Homes within 500' 0.38 0.76 -1.13
Subdivisions Crossed (proposed/approved) -0.58 -0.58 1.15
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Agricultural 0.63 -1.15 0.52
Commercial -0.58 1.15 -0.58
Industrial -0.58 -0.58 1.15
Historical Structures Within 1000' of Line

SOIL TYPE

Prime Agricultural 0.41 -1.14 0.73
Soils w/ High or Seasonally High Water Tables (36" or
less)* 0.09 0.95 -1.04
Soils w/ Shallow Depth to Bedrock (36" or less) 0.51 0.65 -1.15
NATURAL FEATURES
Wetlands/Hydric Soils 0.79 0.34 -1.13
Floodplain -0.04 -0.98 1.02
Stream Crossings -0.22 -0.87 1.09
Woodlands -0.75 1.14 -0.38
Outstanding Natural Areas** -1.00 0.00 1.00
SLOPES
15% and > -0.37 1.13 -0.76
TOTAL SCORE -2.32 -0.22 2.54
1 2 3
ROUTE | ROUTE | ROUTE
A B Cc
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DEED

THIS INDENTURE, MADE the 15th _day of January, in the
year two thousand ten (2010).

BETWEEN HENRY W. WENDT and SALLY A. WENDT, husband and wife, of 724
Brosius Hill Road, Mt. Pleasant Mills, Snyder County, Pennsylvania, GRANTORS,
Parties of the First Part;

AND

MICHAEL W. WENDT, married man, of 21 Hoffman Road, Duncannon, Perry
County, Pennsylvania, GRANTEE of an undivided one-half interest, and parties of the
second part, LOGAN W. WENDT, single, of 21 Hoffman Road, Duncannon, Perry
County, Pennsylvania, GRANTEE of an undivided one-half interest, with each of the
undivided one-half interests to be held as joint tenants with the right of survivorship and
not as tenants in common, Parties of the Second Part,

WITNESSETH, that the said parties of the first part, for and in consideration of
the sum of ONE ($1.00) DOLLAR and other good and valuable consideration, lawful
money of the United States of America, well and truly paid by the said parties of the
second part to the said parties of the first part, at and before the sealing and delivery of
these presents, the receipt whereof is hereby acknowledged, have granted, bargained,
sold, aliened, enfeoffed, released, conveyed and confirmed, and by these presents do
grant, bargain, sell, alien, enfeoff, release, convey and confirm unto the said parties of the
second part, as joint tenants with the right of survivorship,

ALL that certain tract of land situate in the Township of Perry, Snyder County,
Pennsylvania, more particularly bounded and described as follows:

BEGINNING at a maple tree beside Pine Swamp Road (L.R. 54002); thence along land
formerlyof Bart A. Newman et al, now Cathy A. McCalips, of which this was a part.
South twelve degrees West (S. 12° W.) a distance of eight-four (84) perches to a stone on
line of land formerly Thomas Protzline, now Sidney C. Hoffman et ux; thence along land
of Sidney C. Hoffman et ux, North eighty-six and one-half degrees West (N. 86 1/2° W.)
a distance of seventy-seven (77) perches to a pine stump; thence along land formerly of
Robert S. Kerstetter et al, now Wilmer S. Horst, and land formerly of Hulda P. Mengle,
now Marlin A. Martin, North sizty-two and one-half degrees East (N.621/2°E)a
distance of fifty-eight (58) perches to a white oak: thence along land formerly of Hulda P.
Mengle, now Marlin A. Martin, North twenty-six degrees East (N. 26° E.) a dostance of



sixty-two (62) perches to a maple tree along Pine Swamp Road; thence along said Pine .
Swamp Road, south seventy-two degrees East (S. 72° E.) a distance of twenty-one and '
one-half (21 '2) perches to the place of beginning. Containing Twenty (20) Acres and

Nine (9) Perches, strict measure, of vacant land. (TM-P-5-6)

BEING the same premises which Henry W. Wendt and Sally A. Wendt, husband and
wife, by their Deed dated May 21, 1990, recorded May 22, 1990, in the Office of the
Recorder of Deeds in and for Snyder County at Middleburg, Pennsylvania, in Record
Book 225 starting at Page 50, granted and conveyed Henry W. Wendt and Sally A.
-Wendt, husband and wife, Grantors herein.

RESERVING unto Henry W. Wendt and Sally A. Wendt, husband and wife, all timber
fifteen (15.00) inches at chest height for a period of five (5) years from the date hereof

Because Logan W. Wendt is a minor, Michael W. Wendt, father of the minor, is hereby
appointed Guardian of the Estate and interest of Logan W. Wendt, the ward, created by
this Deed. This appointment of Guardian is made pursuant of the provisions of 20
Pa.C.S.A § 5115.

No bond or other security shall be required of the Guardina and he shall not be required
to file an Inventory and Appraisement.

During the minority of the ward, the Guardian shall have absolute and sole authority,
discretion and pwer, without the intervention or approval of any court, to do any and all
acts and things with respect to the estate and interest of the ward that the ward might do if
he were of legal age; and without in anywise limiting the generality of the foregoing
grant of authority, discretion and power, the Guardian, specially, shall have absolute and
sole authority, discretion and power:

1. To sell and convey any and all of the real estate at public or private sales for such
prices and upon such terms and conditions as the Guardian deems advisable, and to make,
execute, acknowledge and deliver good deeds of conveyances, assignments and other
instruments of transfer thereof, free and discharged of the guardianship and all trusts
without responsibility on the part of the purchasers to see to the application of the
purchase money or other consideration.

2. To invest and reinvest all income from the real estate and net proceeds from the
sale thereof in any investments that the Guardian deems advisable, whether or not such
investments are ones that a prudent person would make or retain, and to dispose of any
and all investments. These investments may include investments permitted under the
Uniform Gifts to Minor Act.

3. To appoint a substitute or successor guardian and to employ such agents and
attorneys as the Guardian deems necessary or desirable.




The Guardian may account to the ward during minority as often as the Guardian deems
advisable and may rely on receipts signed by the ward. At the majority of the ward, the
Guardian shall account to the ward informally, and if the ward gives written approval of
the account, no formal account need be filed with or approved by any court. The
Guardian shall have no liability to the ward except for acts done in bad faith.

THIS IS A CONVEYANCE FROM PARENTS TO SON AND A TRANSFER
FROM GRANDPARENTS TO GRANDSON AND IS THEREFORE EXEMPT
FROM TRANSFER TAX PURSUANT TO PENNSYLVANIA TRANSFER TAX
REGULATION 91.193(b)(6)(i)(A).

Grantors certify that no hazardous waste within the meaning of the Solid Waste
Management Act of 1980 is presently being disposed or has ever been disposed of by the
Grantors or to the Grantors’ actual knowledge in or upon the premises described
hereinabove.

TOGETHER with all and singular the improvements, privileges, tenements,
hereditaments and appurtenances whatsoever thereunto the same belonging, or in
anywise appertaining, and the reversion and reversions, remainder and remainders, rents,
issues and profits thereof: AND, ALSO all the estate, right, title, interest, property, claim
and demand whatsoever, both in law and equity, of the said parties of the first part, of, in,
to or out of the said premises, and every part and parcel thereof.

TO HAVE AND TO HOLD the said premises, with all and singular the
appurtenances, unto the said parties of the second part, their heirs and assigns, to and for
the only proper use and behoof of the said parties of the second part, their heirs and
assigns forever, as joint tenants with the right of survivorship.

AND the said parties of the first part, their heirs, executors and administrators, do
by these presents covenant, grant and agree, to and with the said parties of the second
part, their heirs and assigns, that they the said parties of the first part, their heirs, all and
singular the hereditaments and premises herein above described and granted, or
mentioned and intended so to be, with the appurtenances, unto the said parties of the
second part, their heirs and assigns, against the said parties of the first part and their heirs,
and against all and every person or persons, whomsoever, lawfully claiming or to claim
the same or any part thereof, shall and will, by these presents, SPECIALLY WARRANT
AND FOREVER DEFEND.

IN WITNESS WHEREOF, the said parties of the first part have hereunto set their
hands and seals, the day and year first above written.
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RIGHT-OF-WAY TO BE CONDEMNED
OVER PROPERTY OF
MICHAEL W. WENDT AND LOGAN W. WENDT

Beginning at a point, said point being located at the intersection of
the proposed centerline of electric line in the Westerly division line of
lands of Michael W. Wendt and Logan W. Wendt (DB 846, PG. 729) and
lands now or formerly of Marlin A. Martin and Anna M. Martin (DB 332
Pg. 39),

Thence along said division line North nineteen degrees nineteen
minutes forty-one seconds East (N 19°19°41” E) fifty and twenty-six one
hundredths feet (50.26’) more or less to a point.

Thence through lands of Michael W. Wendt and Logan W. Wendt,
running parallel to and at a distance of fifty feet (50°) perpendicular from
the centerline of proposed electric line South sixty-four degrees forty-
seven minutes eleven seconds East (S 64°47°11” E) five hundred seventy-
nine and seventy-seven one hundredths feet (5 79.77°) more or less to a
point in the Easterly division line of lands of Michael W. Wendt and
Logan W. Wendt (DB 846, PG. 729) and lands now or formerly of Cathy
A. McCalips (DB 545 Pg. 364).

Thence along said dividing line crossing the proposed centerline of
electric line at a distance of fifty-two and sixteen one-hundredths feet
(52.16°) more or less South eight degrees thirty-nine minutes forty-five
seconds West (S 08°39°45” W) one hundred four and thirty-two one
hundredths feet (104.32°) more or less to a point.

Thence through lands of Michael W. Wendt and Logan W. Wendt
, running parallel to and at a distance of fifty feet (50°) perpendicular from
the centerline of proposed electric line North sixty-four degrees forty-
seven minutes eleven seconds West (N 64°47°11” W) six hundred thirty
and eighty-nine one hundredths feet (630.89%) more or less to a point in
the aforesaid Westerly division line of lands of Michael W. Wendt and
Logan W. Wendt and Marlin A. Martin and Anna M. Martin.

Thence along said dividing line the following two (2) courses and
distances 1. North fifty-five degrees forty-nine minutes forty-one seconds
East (N 55°49°41” E) fifty-three and four one hundredths feet (53.04%)
more or less to a rebar found, marking an angle point in said dividing line.
2. North nineteen degrees nineteen minutes forty-one seconds East (N



19°19°41” E) four and thirty-eight one hundredths feet (4.38”) more or
less to a point. The Point of Beginning.

Said Easement containing one and thirty-seven one- hundredths
Acres (1.37+/- Acs.) more or less as shown on PPL drawing No. B389310
prepared by PPL Electric Utilities entitled “PLAN SHOWING
ELECTRIC LINE RIGHT-OF-WAY TO BE CONDEMNED OVER
PROPERTY OF MICHAEL W. WENDT AND LOGAN W. WENDT”.

Bearings and distances described are based upon the centerline of
the proposed electric line as surveyed by PPL Electric Utilities.
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I, DIANE M. KOCH, a duly elected and acting Assistant Secretary of
PPL Electric Utilities Corporation, do hereby CERTIFY that the following is a true and
correct copy of certain resolutions duly adopted by the Board of Directors of the
Company by a Unanimous Written Consent, dated August 2, 2011, and that said

resolutions have not been altered, amended or repealed and are in full force and

effect.

WHEREAS, Michael W. Wendt and Logan W. Wendt are
the owners of certain property in Perry Township, Snyder
County, as more particularly described in Exhibit A; and

WHEREAS, Marvin Roger Hess and Leona H. Hess are
the owners of certain property in Susquehanna Township,
Juniata County, as more particularly described in
Exhibit B; and

WHEREAS, Randall W. Clark is the owner of certain
property in Lower Mahanoy Township, Northumberland
County, as more particularly described in Exhibit C; and

WHEREAS, Elijah H. Lahr and Faye A. Lahr are the
owners of certain property in Lower Mahanoy Township,
Northumberiand County, as more particularly described in
Exhibit D; and

WHEREAS, Gary L. Lahr and Dorene C. Lahr are the
owners of certain property in Lower Mahanoy Township,
Northumberland County, as more particularly described in
Exhibit E; and

WHEREAS, Roy L. Maurer and Cindy L. Maurer are the
owners of certain property in Lower Mahanoy Township,
Northumberland County, as more particularly described in
Exhibit F; and

WHEREAS, Ronald F. Mace and Dianne L. Mace are the
owners of certain property in Lower Mahanoy Township,
Northumberiand County, as more particularly described in
Exhibit G; and

WHEREAS, John F. Zeiders and Evelyn M. Zeiders are
the owners of certain property in Lower Mahanoy
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Township, Northumberland County, as more patrticularly
described in Exhibit H; and

WHEREAS, the Shoop Family Trust is the owner of
certain property in Lower Mahanoy Township,
Northumberland County, as more particularly described in
Exhibit I; and

WHEREAS, Michael L. Schwalm is the owner of certain
property in Lower Mahanoy Township, Northumberland
County, as more particularly described in Exhibit J; and

WHEREAS, the construction by the Company of the
Richfield-Dalmatia 69 kV Transmission Tie Line and
Meiserville 69-12 kV Substation on, over, across or under
the lands described in Exhibits A through J (the "Lands"),
is necessary for the supply of light, heat and power to the
public; and

WHEREAS, the Company has endeavored to agree but
has not reached agreement with the landowners or their
representatives upon the proper compensation, terms and
conditions for the damage which will be done or is likely to
be done to or sustained by them; and

WHEREAS, the Company is authorized by law to con-
demn and appropriate the properties necessary for such
purposes; and

WHEREAS, Board of Directors approval is a necessary
legal condition for the Company to appropriate the
required rights-of-way for the Lands.

NOW THEREFORE, BE IT RESOLVED, That it is neces-
sary to condemn and appropriate rights-of-way and
easements on, over, across or under the Lands to the
extent required for rights-of-way to be presently used for
the overhead or underground construction, operation and
maintenance of the Richfield-Daimatia 69 kV
Transmission Tie Line and Meiserville 69-12 kV
Substation, for the transmission and/or distribution of
electric light, heat and power, or any of them, including
such poles, wires, conduits, cables, manholes, and all
other facilities, fixtures and apparatus as may be
necessary for the proper and efficient construction,
operation and maintenance of such line, as well as to
condemn in fee simple such property as necessary for the
construction of a substation; and further
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RESOLVED, That the Company shall and hereby does
condemn and appropriate rights-of-way and easements
("Easement Area") to the extent necessary for the rights-
of-way described above on, over, across or under the
Lands owned or reputed to be owned by the above-
named property owners, such rights-of-way being more
fully described in ExhibitA, B, C, D, E, F, G, H, lor J, as
applicable, and being necessary for the Company’s
corporate uses for the construction, operation, renewal,
replacement, relocation, addition to, and maintenance of
the facilities constituting the overhead or underground
transmission line, including poles, wires, conduits, cables,
manholes and all other necessary appurtenances for the
transmission or distribution of electricity ("Electric
Facilities"), on, over, across or under the rights-of-way
described in ExhibitA, B, C, D, E, F, G, H, l or J, as
applicable, together with: (1) the right of ingress and
egress to, from, upon, and over the subject properties to
access the Easement Area and Electric Facilities at all
times for the construction, operation, maintenance,
replacement, and reconstruction of the Electric Facilities
and for any of the purpose aforesaid; (2) the right to cut
down, trim, remove, and to keep cut down and trimmed
by mechanical means or otherwise, any and all trees,
brush, or other undergrowth now or hereafter growing on
or within the Easement Area, as well as the right to cut
down, trim, and remove any and all trees adjoining or
outside of the Easement Area which in the judgment of
PPL Electric, its successors, assigns, and lessees may at
any time interfere with the construction, reconstruction,
maintenance, or operation of the Electric Facilities or
menace the same, and in connection with the
aforementioned rights, the right to remove, if necessary,
the root systems of said trees, brush, or other
undergrowth; and (3) a prohibition against any buildings,
swimming pools, or other improvements or structures
whatsoever being built, constructed, or placed within the
Easement Area, as well as any inflammable or explosive
materials being stored within the Easement Area, as well
as the right to remove any buildings, structures, or other
improvements from the Easement Area; and further

RESOLVED, That the Company shall and hereby does
condemn and appropriate fee simple title to the property
more fully described in Exhibit B for the construction of a
substation; and further



RESOLVED, That the proper officers of the Company are
hereby authorized and directed to execute such bonds
and/or other paper, to take such action and to bring such
proceedings on behalf of the Company as may be neces-
sary or advisable in the exercise of the power of eminent
domain to condemn and appropriate such rights-of-way
and easements or fee simple title and to enter upon, use
and occupy any of the Lands for the purposes described
in the above resolutions.

IN WITNESS WHEREOF, | have hereunto set my hand and affixed the

seal of the Company this 10th day of August, 2011.

g:\steno\subs\ppl electric utilities\080211 richfield dalmatia cert.doc
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INTRODUCTION

At PPL Electric Utilities Corp. (PPL EU), magnetic field management means investigating and
implementing methods at low or no cost to reduce magnetic fields in new or rebuilt transmission
and distribution lines. This document explains PPL EU's Magnetic Field Management Program,

which is part of PPL EU's larger Electric and Magnetic Fields (EMF) policy.

PPL EU's View
Some people are worried that electric and magnetic fields are harming their health. Others think
the scientific research does not show a problem at all, and still others believe there's just too

much scientific uncertainty to draw any conclusions.

Here's what we do know now. Various panels of scientists that have reviewed the EMF research
generally have drawn two main conclusions. First, the large body of evidence does not
demonstrate that EMF are harmful. Second, additional research is recommended to explore

questions raised in some studies.

Given these conclusions, PPL EU is taking a reasoned approach in responding to the EMF issue.

PPL EU's approach to the EMF issue consists of five elements:

. Providing EMF information to customers and employees
. Providing magnetic field measurements
. Establishing and implementing a magnetic field management program to reduce magnetic

fields in new or rebuilt facilities when it can be done at no, or low, cost
. Integrating EMF in the public involvement process that PPL EU undertakes in the siting
of transmission lines

. Have supported additional research



EMF Are All Around Us

Electric and magnetic fields occur in nature and in all living things. The earth, for instance, has a

magnetic field, which makes the needle on a compass point north.

Electric fields and magnetic fields of a different type also surround every wire that carries
electricity. In everyday life, these EMF arise from several basic sources, including power lines,
electrical appliances, home and building wiring, other utility lines and cables, and currents
flowing on water pipes. Though they often occur together, EMF are made up of two separate

components:

Electric Fields

Electric fields are produced by the voltage—or electrical pressure—on a wire. The higher the
voltage, the higher the electric field. As long as a wire is energized—has voltage present—an
electric field is present (see Figure 1). In other words, an appliance, or an electric power line,
doesn't actually have to be turned on to create an electric field. It just has to be plugged in.
Electric fields diminish with distance and can be blocked or partially shielded by objects such as

trees and houses.

Magnetic Fields

Magnetic fields are created by the current or flow of electricity through a wire. Generally
speaking, the higher the current, the higher the magnetic field. Because they only occur when
current is flowing, magnetic fields are present only when the power is turned on (see Figure 1).
Magnetic fields also diminish with distance, but—unlike electric fields—are not blocked by
common objects. In recent years, public and scientific interest has turned toward the magnetic

field component of EMF because of some scientific studies regarding these fields.
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FIGURE 2 * The magnetic field measurement at this distance from the operating appliance could not be distinguished from
background measurements taken before the appliance had been turned on.

Measuring Magnetic Fields

Magnetic fields usually are measured in a unit called a milligauss. Magnetic field levels found in
the living areas of homes typically range from less than 1 milligauss to about 4 milligauss
according to the U.S. Environmental Protection Agency. They can be higher in some cases. The
levels next to appliances can exceed 1,000 milligauss (1 gauss). Figures 2 and 3 show how the
strength of the field falls off as you move away from the source, just as the heat of a campfire
grows weaker as you walk away from it. For overhead power lines, the strength of the magnetic
fields is dependent upon a number of factors that will be explained later. Those factors produce

a magnetic field that drops off rapidly as you move away from the power line.




Sample Magnetic Field Levels in Milligauss

Type of Overhead . .
Power Line Distance from the line
Under
the line 50 ft. 100 ft. 200 ft.
220 kV and 500 kV 5-400 5-250 1-75 0.5-20
69 kV and 138 kV 3-80 05-25 0.1-10 0.1-3
12 kV and below 0.4-20 0.1-1 - -

The magnetic field values provided in this table represent a general range of values associated with the types of overhead power
lines listed and are provided for illustration. There will be circumstances in which there will be magnetic field levels above or below

the range of values provided due to variations in such factors as height of the wires, current fiow and so on.




DEVELOPMENT OF PPL EU's
MAGNETIC FIELD MANAGEMENT PROGRAM

One element of our response to EMF concerns expressed by some of our customers is PPL EU's
Magnetic Field Management Program. The program was initiated in March 1991 because

PPL EU believes it makes good sense, as a matter of policy, to respond to the concerns expressed
by some of our customers and to reduce magnetic fields in new and rebuilt facilities where it can

be done with either no-cost or low-cost design changes.

This document updates the original program which has been revised several times since 1991.

These guidelines were developed by PPL EU's EMF Working Group.

VARIABLES THAT AFFECT MAGNETIC FIELDS

Magnetic fields from transmission and distribution lines are a function of a number of design
variables. The following parameters affect the magnetic field levels produced by transmission

and distribution lines:

. Current

. Height of conductors above ground
. Configuration of conductors

. Distance from the line

EFFECT OF PHASE CURRENT ON MAGNETIC FIELDS

At power frequencies (i.e., 60 hertz), the magnetic field level is a function of the current or flow
of electricity through a wire. Keeping all other parameters the same, the magnetic field is
proportional to the current. Hence, if the current increases by 25 percent, the resulting magnetic

field level will increase by 25 percent.

The overall load current on any line varies with the demand for power. It's usually highest
during daytime hours and lowest at night. There also are weekly, monthly, seasonal and yearly

variations.



The difference in the currents between each phase in a multiphase line also can affect the
magnetic field. This difference is called phase unbalance. For a constant load, a statistical
analysis of this phase unbalance can be made to determine its effect on the magnetic field. Close
to the line, there is very little effect. However, the phase unbalance slows the rate at which the

magnetic field decreases with distance from the line.

EFFECT OF CONDUCTOR CONFIGURATION ON MAGNETIC FIELDS

In the transmission and distribution of power, utilities like PPL EU presently use both
three-phase and single-phase lines. Each phase on a three-phase power line has either a single
conductor or a bundle of two or more conductors. In a three-phase system, the ground-level
magnetic field is a result of the fields produced by the currents in each of the phases. Placing the
three phases as close together as possible (compaction) creates some field cancellation, and the
ground-level magnetic field is reduced. However, appropriate phase separation is required for
the reliable operation of the line. In addition, the arrangement of the phases can create some;

field cancellation and reduction of the ground-level magnetic field.

EFFECT OF DISTANCE FROM THE MAGNETIC FIELD SOURCE

Magnetic field strength diminishes with the vertical and lateral distances from the magnetic field
source. Increasing the height of the conductors above ground is useful for magnetic field
reduction at ground level, but may result in increased structure costs and increased aesthetic
impact of the structures. Another possible method of increasing the distance to the magnetic
field source is to incfease the right-of-way requirements. By keeping buildings off increased
rights of way, thereby requiring the public to live and work further away from lines, exposure to
magnetic fields produced by the lines can be reduced. Increases in right of way are not always

practical and may increase costs significantly, however. . -




SUMMARY OF PPL EU's ;
MAGNETIC FIELD MANAGEMENT PROGRAM 1
| 1

Under its Magnetic Field Management Program, PPL EU has changed the way it builds and
rebuilds some of its transmission and distribution lines. These design changes reduce magnetic
field levels (assuming balanced circuit loadings and phase currents) by up to 69 percent in most
of the company's new transmission lines. These guidelines now are being applied to new and

reconstructed transmission facilities, based on this program.

The distribution component of the program focuses on 12 kV lines, the company's standard
distribution voltage. It concentrates on the three-phase, primary 12 kV lines, since these are the
most heavily loaded facilities and often are located in densely populated areas. The guidelines in

this program are being applied to these three-phase, primary 12 kV lines.

A maximum 3-5 percent change in estimated cost was used as the limit for the guidelines since

this value is consistent with low cost, is within estimating accuracy and is likely to have little

impact on overall line costs.

The magnetic field calculations used in this document for the design of PPL EU's overall
magnetic field management plan assume balanced load conditions among the phases and a fixed
level of current, not necessarily representative of specific transmission or distribution lines.
These levels were calculated using the Electric Power Research Institute’s ENVIRO computer
program. Under actual operating conditions, the magnetic field levels that result may vary due to
such things as actual load per circuit, overall current on each phase conductor and the electrical

configuration and operation of each line.




MAGNETIC FIELD MANAGEMENT
PROGRAM GUIDELINES

The guidelines for magnetic field management are noted below, with discussion points for each.

OVERHEAD LINES

NEW OR REBUILT TRANSMISSION LINES

1. Balance transmission circuit loads and phase currents as much as possible.

. PPL EU should continue to make every effort to balance loadings between the
two circuits of a double circuit line when planning new or rebuilt facilities to
maximize the effects of reverse phasing.

. PPL EU should continue the practice of balancing single-phase loads across the
three phases of the distribution system. (Unbalanced phase currents on the
distribution system are reflected through to the transmission system.)

- Unbalanced phase currents result in higher magnetic fields that do not
drop off as quickly with distance as do the fields resulting from balanced
phase currents. |

- For a 5 percent phase current unbalance, the magnetic field 50 feet from
the centerline of a single circuit 138 kV line could be more than twice the
value than if the same line had balanced phase circuits.

. Balanced phase currents on each three-phase distribution circuit also reduce
magnetic fields from the distribution circuits themselves. In addition, they reduce
magnetic fields on the transmission system from which the distribution system
circuits are supplied and connected through substations.

. Apart from magnetic field considerations, balanced phase currents on each

three-phase distribution circuit also reduce line losses and improve the system

voltage.




Continue with the present practice of using long-span construction as the PPL EU

138/69 kV standard

Structure designs for short-span and long-span construction are illustrated on Charts I

and I, respectively.

. Short-span design does not significantly reduce magnetic fields when compared to
long-span design even though it is more compact than long-span design.
Comparison of the magnetic field values from Chart III indicates essentially the
same values. Therefore, short-span design should not be used solely to reduce
magnetic fields.

. PPL EU will continue to use long-span construction for 138/69 kV double-circuit
lines and for single-circuit/future-double-circuit lines.

. For single-circuit/future-double-circuit lines, PPL. EU will continue to install two
conductors on the top positions and one in the middle position as shown in
Chart IV.

- This arrangement minimizes magnetic fields as shown in Chart V by
placing the three initial conductors higher on the structure, which
increases the ground clearances, and by placing the conductors in a

triangular configuration.

Compact design structures are not a low-cost alternative and should be used for

magnetic field reduction only in special applications.

Chart VI illustrates the compact design structure.

. The compact design increases the initial installation costs by 79 percent when
compared to the long-span design but reduces the magnetic field from 9 mG to
3 mG (about 67 percent) at the edge of the 100-foot-wide right of way as shown
on Chart III.

Reverse phase new or rebuilt double-circuit transmission lines for all voltage levels.

. Reverse phasing was adopted by PPL EU in March 1991 for double-circuit
138/69 kV transmission lines and in April 1992 for all other double circuit
transmission lines. Reverse phasing is shown in Chart VII. Reverse phasing will

reduce the magnetic fields when the current flow on both circuits is in the same
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direction. Calculated values contained here are based on balanced and equal

phase currents on both circuits.

- Reverse phasing reduces the magnetic field of a double circuit 138 kV
single pole transmission line from 29 mG to 9 mG (about 69 percent) at
the edge of the 100-foot-wide right of way as shown on Chart II1.

- Reverse phasing reduces the magnetic field of a double circuit 230 kV
single pole transmission line from 49 mG to 16 mG (about 67 percent) at
the edge of the 150-foot-wide right of way as shown on Chart VIII.

- Reverse phasing reduces the magnetic field of a double-circuit 500 kV
single pole transmission line from 37 mG to 21 mG (about 43 percent) at
the edge of the 200-foot-wide right of way as shown on Chart IX.

When new or rebuilt double-circuit lines require tapping existing double-circuit

lines, PPL EU will review the existing lines to determine if reverse phasing can be

provided at low cost.

Computer modeling is required to develop the optimum phasing and overall

conductor arrangements for lines added to, or rebuilt in, multiple-line corridors.

- Merely adding a reverse-phase double-circuit line to an existing
transmission line corridor or reverse phasing a rebuilt line in the
multiple-line corridor will not necessarily produce lower magnetic field
levels at the edge of the corridor right of way.

- The corridor must be computer modeled with all the lines, existing phase
conductor locations and currents. Then, magnetic field calculations must
be made varying the phase arrangements of the new or reconstructed line
to determine the appropriate phasing arrangement.

- Current flow direction on a line also must be considered. For example, a
reverse-phased line should have the current flowing in the same direction
on both circuits. If the current flow is in the opposite direction for one
circuit, reverse phasing will not produce the lowest magnetic field and
another phase arrangement that produces lower fields may need to be

utilized.
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5.

Increase the minimum ground clearance for all new transmission lines.

138/69 kV Transmission Lines

Increasing the minimum line design ground clearance from 25 feet to 30 feet may
add up to about 5 percent to the installed cost of a new double-circuit single pole
138/69 kV line. For a given project, such cost may be substantially less, however.
In fact, PPL EU frequently uses higher-than-minimum ground clearances due to
such features as road crossings, line crossings and site-specific terrain. With
long-span reverse-phase design, the, magnetic field is reduced from 9 mG to 7
mG (about 22 percent) at the edge of a 100-foot-wide right of way as shown in
Chart X.

- In the actual design of transmission lines to include higher minimum
ground clearances, there may be limited segments (such as highway
crossings, severe slopes and transmission line crossing locations) where
National Electrical Safety Code (NESC) minimum ground clearances may
need to be used. The NESC minimum ground clearances are less than the

increased ground clearance discussed previously.

230 kV Transmission Lines

Increasing the minimum line design ground clearances from 27 feet to 32 feet
may add up to about 5 percent to the cost of a single-circuit single-pole line
(current standard). For a given project, such cost may be substantially less,
however. In fact, PPL EU frequently uses higher-than-minimum ground
clearances due to such features as road crossings, line crossings and site-specific
terrain. By increasing the clearances, the magnetic field is reduced from 30 mG
to 28 mG (about 7 percent) at the edge of a 150-foot-wide right of way.
Increasing clearances from 27 feet to 32 feet could theoretically add up to about
2.8 percent to the cost of a double-circuit single-pole line (current standard) and
reduce the magnetic field of a reverse-phase line from 16 mG to 15 mG (about 6
percent) at the edge of a 150-foot-wide right of way. Chart XI is a summary of
this data.

Studies are required for each new 230 kV line to determine optimum structure

types, ground clearances, configurations and designs to reduce field levels. Such

12




studies could include analysis of reduction measures such as additional minimum
ground clearances, increasing conductor tensions, using reduced phase spacing (a
"Delta" configuration on a single-circuit line), installing the second circuit
initially, and/or adding a second set of conductors that are reverse phased and

operated in parallel with the first set (bundled/split phase).

500 kV Transmission Lines

Increasing ground clearances from 33 feet to 53 feet may add up to about 4.5
percent to the cost of a single-circuit "H-frame" line (current standard). For a
given project, such cost may be substantially less, however. In fact, PPL EU
frequently uses higher-than-minimum ground clearances due to such features as
road crossings, line crossings and site-specific terrain. By increasing the

clearances, the magnetic field is reduced from 42 mG to 35 mG (about 17

~ percent) at the edge of a 200-foot-wide right of way.

Increasing ground clearances from 33 feet to 53 feet could theoretically add up to
2.8 percent to the cost of a double-circuit "H-frame" line (current standard) and
reduces the magnetic field of a reverse-phase line from 21 mG to 16 mG (about
24 percent) at the edge of a 200-foot-wide right of way. Chart XII is a summary
of this data.

Studies are required for each new 500 kV line to determine optimum structure
types, ground clearances, configurations and designs to reduce field levels. Such
studies could include analysis of réduction measures such as additional minimum
ground clearances, increasing conductor tensions, using reduced-phase spacing (a
"Delta” configuration on a single circuit line), installing the second circuit
initially, and/or adding a second set of conductors that are reverse phased and

operated in parallel with the first set (bundled/split phase).
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- RECONDUCTORING OR ADDING ADDITIONAL CIRCUITS TO
EXISTING TRANSMISSION LINES

When reconductoring or adding additional circuits to existing transmission lines, PPL EU

will evaluate low-cost or no-cost options for magnetic field management on a case-by-case

basis.

When reconductoring existing transmission lines or adding additional circuits, low-cost

alternatives may not exist; however, the following steps will be taken:

. For a single-circuit line, the use of a Delta arrangement or other modifications on the
existing structure, with reduced-phase spacing, will be evaluated.

. For double-circuit lines, application of reverse phasing may reduce the magnetic field
under the line and within the right of way and will be evaluated.

. For single- and double-circuit lines, evaluate using higher conductor tensions that can

increase the minimum line design ground clearance.

DISTRIBUTION LINES

At the 12 kV distribution level, new main three-phase lines will continue to be constructed

with five feet of additional ground clearance.

. Main lines are the most heavily loaded sections of a distribution line and therefore have
the highest magnetic fields associated with them.

. Increasing the ground clearance by five feet reduces the magnetic field under the line
from 14 mG to 11 mG using the standard eight-foot crossarm design. These values are
based on increasing pole heights from 45 feet to 50 feet and a typical operating current of
300 amps per phase.

. Chart XIII is a summary of this data. Increasing ground clearance by five feet could

theoretically add about 5 percent to the cost of a typical distribution line.
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UNDERGROUND TRANSMISSION LINES

Underground transmission lines are required due to environmental or land use factors or
restrictions on available clearances, PPL EU will evaluate options for magnetic field man-

agement techniques on a case-by-case basis.

. The phase arrangement that produces the lowest field will be determined.
. The depth of burial of the line will be determined considering the cost of excavation and
the location of other buried utilities in the area.

. The use of steel pipe ferromagnetic shielding that reduces magnetic fields will be

evaluat¢d.
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CHART |

Short-Span Construction L

« More compact design

« Should not be used solely to
reduce magnetic fields

» Typical conductor data:

1 3/8" HS steel overhead ground wire -
7.3 feet sag
6-556.5 KCMIL 24/7 ACSR power
conductors - (PARAKEET) 10.0 feet sag
Average span - 400 feet
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CHART I

® Long-Span Construction Remains
PPL EU 138 kV Standard

17

« Lower cost alternative

. Reduces magnetic fields due to

higher structures

« Typical conductor data:

1 3/8" HS steel overhead ground wire -
17.3 feet sag
6-556.5 KCMIL 24/7 ACSR power
conductors - (PARAKEET) 23.0 feet sag
Average span - 600 feet



CHART il

138/69 kV REVERSE-PHASE TRANSMISSION LINES
CALCULATED MAGNETIC FIELDS AT 400 AMPERES

MAGNETIC FIELD IN
TYPE MILLLIGAUSS AT THE
CONSTRUCTION EDGE OF THE
RIGHT OF WAY
SHORT SPAN 30
(CHART I)
SHORT SPAN 8
(REVERSE PHASE)
LONG SPAN 29
(CHART II)
LONG SPAN 9
(REVERSE PHASE)
COMPACT 14
(CHART VI)
COMPACT 3
(REVERSE PHASE)

The edge of right of way is 50 feet from the line centerline.

The 400 ampere phase current is balanced between phases.
Calculations are based on a minimum ground clearance of 25 feet.
LONG SPAN, SHORT SPAN and COMPACT are double-circuit lines.
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CHART IV

® Typical Single-Circuit
? Structure Designs
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138/69 kV SINGLE CIRCUIT TRANSMISSION LINES
CALCULATED MAGNETIC FIELDS AT 400 AMPERES

MAGNETIC FIELD IN

TYPE MILLIGAUSS AT THE
CONSTRUCTION EDGE OF THE
RIGHT OF WAY
TOP/MIDDLE/BOTTOM 20
VERTICAL 17
TOP/MIDDLE 12

The edge of right of way is 50 feet from the line centerline.
The 400 ampere phase current is balanced between phases.

Calculations are based on a minimum ground clearance of 25 feet.
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CHART VI

® Compact Design Structure

21

Minimize magnetic fields
due to compact design

Not a low-cost alternative

Typical conductor data:

1 3/8" HS steel overhead ground wire -
9.0 feet sag
6-556.5 KCMIL 24/7 ACSR power
conductors - (PARAKEET) 9.0 feet sag
Average span - 300 feet



CHART ViI .

Reverse Phasing of Double-
Circuit Transmission Lines

From: - > > >» To:

Reverse phasing also can be one of the following phase arrangements:

A B B A B C C A C B
A or B B or A A
B A A B C B A C B C

o
o
Q

o
o
)

>
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. CHART VIl

230 kV REVERSE-PHASE TRANSMISSION LINES
CALCULATED MAGNETIC FIELDS AT 800 AMPERES

MAGNETIC FIELD IN
TYPE MILLIGAUSS AT THE
CONSTRUCTION EDGE OF THE
RIGHT OF WAY
DOUBLE CIRCUIT 49
POLE
DOUBLE CIRCUIT 16
POLE
(REVERSE-PHASE)

The edge of right of way is 75 feet from the line centerline.
The 800 ampere phase current is balanced between phases.
Calculations are based on a minimum ground clearance of 27 feet.

I ' CHART IX

500 kV REVERSE-PHASE TRANSMISSION LINES
CALCULATED MAGNETIC FIELDS AT 1100 AMPERES

TYPE MAGNETIC FIELD IN
CONSTRUCTION MILLIGAUSS AT THE
EDGE OF THE
RIGHT OF WAY
DOUBLE CIRCUIT 37
POLE
DOUBLE CIRCUIT 21
POLE
(REVERSE PHASE)

The edge of right of way is 100 feet from the line centerline.
The 1,100 ampere phase current is balanced between phases.
Calculations are based on a minimum ground clearance of 33 feet.
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CHART X .

INCREASED 138/69 kV MINIMUM GROUND CLEARANCE
CALCULATED MAGNETIC FIELDS AT 400 AMPERES

TYPE MINIMUM MAGNETIC FIELD IN
CONSTRUCTION GROUND MILLIGAUSS AT THE
CLEARANCE EDGE OF THE
FEET RIGHT OF WAY
SINGLE CIRCUIT 25 12
TOP/MIDDLE
SINGLE CIRCUIT 30 10
TOP/MIDDLE
LONG SPAN 25 29
LONG SPAN 30 26
LONG SPAN . 25 9
(REVERSE PHASE)
LONG SPAN 30 7
(REVERSE PHASE)

The edge of right of way is 50 feet from the line centerline.
The 400 ampere phase current is balanced between phases.
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INCREASED 230 kV MINIMUM GROUND CLEARANCE
CALCULATED MAGNETIC FIELDS AT 800 AMPERES

CHART XI

TYPE MINIMUM MAGNETIC FIELD IN
CONSTRUCTION GROUND MILLIGAUSS AT THE
CLEARANCE EDGE OF THE
FEET RIGHT OF WAY
SINGLE CIRCUIT 27 30
TOP/MIDDLE
SINGLE CIRCUIT 32 28
TOP/MIDDLE
DOUBLE CIRCUIT 27 49
POLE
DOUBLE CIRCUIT 32 46
POLE |
DOUBLE CIRCUIT 27 16
POLE
(REVERSE PHASE)
DOUBLE CIRCUIT 32 15
POLE
(REVERSE PHASE)

The edge of right of way is 75 feet from the line centerline.
The 800 ampere phase current is balanced between phases.
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INCREASED 500 kV MINIMUM GROUND CLEARANCE
CALCULATED MAGNETIC FIELDS AT 1,100 AMPERES

TYPE MINIMUM MAGNETIC FIELD IN
CONSTRUCTION GROUND MILLIGAUSS AT THE
CLEARANCE EDGE OF THE
FEET RIGHT OF WAY
SINGLE CIRCUIT 33 42
"H" STRUCTURE
SINGLE CIRCUIT 53 35
"H" STRUCTURE
DOUBLE CIRCUIT 33 37
POLE
DOUBLE CIRCUIT 53 31
POLE
.,DOUBLE CIRCUIT 33 21
, POLE
(REVERSE PHASE)
DOUBLE CIRCUIT 53 16
POLE

(REVERSE PHASE)

The edge of right of way is 100 feet from the line centerline.
The 1,100 ampere phase current is balanced between phases.
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. CHART XIiI

12 kV DISTRIBUTION LINES
CALCULATED MAGNETIC FIELDS AT 300 AMPERES

PO MAGNETIC FIELD IN MILLIGAUSS*

‘ TYPE HEICEE'T AT 30 FEET FROM

| CONSTRUCTION

‘ STRUCTIO FEET | ATCENTERLINE | ™ Sp\ ) NF

STANDARD 45 14 7

| CROSSARM

| STANDARD 50 1 6
CROSSARM

* Field level under the line at mid-span based on 300 amps, balanced
loading, one meter above ground level.

. Siting/Magnetic Field Management.doc/mit
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PPL ELECTRIC DESIGN CRITERIA AND SAFETY PRACTICES

The National Electrical Safety Code (NESC) is a set of rules to safeguard people during the
installation, operation, and maintenance of electric power lines. The NESC contains the
basic provisions considered necessary for the safety of employees and the public. Although
it is not intended as a design specification, its provisions establish minimum design
requirements. PPL Electric Utilities Corp. (PPL Electric) has developed design

specifications and safety rules which meet or surpass all provisions specified by the NESC.

Engineering Design Criteria and Parameters

The NESC includes loading requirements and clearances for the design, construction, and
operation of power lines. The "loads" on conductors and supporting structures are the
mechanical forces that develop from the weight of the conductors, the weight of ice on the
conductors, plus wind pressure on the conductors and supporting structures. Loading
requirements are the loads on the conductors and structures that are anticipated assuming
certain ice and wind conditions. Loading requirements always contain "safety factors" to
allow for unknown or unanticipated contingencies. The clearances and loading

requirements contained in the NESC were developed to ensure public safety and welfare.

PPL Electric transmission line design standards meet or surpass the NESC standards. For
example, the relative order of grades of construction for conductors and supporting
structures is B, C, and N; Grade B being the highest. According to the NESC standards,
construction Grades B, C, or N may be used for transmission lines (except at crossings of
railroad tracks and limited access highways where Grade B construction is specified).
However, PPL Electric designs all of its transmission lines for Grade B construction. The
use of Grade B design and construction specifies such things as larger-minimum crossarm

dimensions, larger-minimum conductor size, and increased safety factors.




Another example is the design parameters utilized to account for ice and wind loadings on .
the overhead ground wire (OHGW) and power conductors. The NESC standard ice and
wind design magnitudes for the PPL Electric territory are (.5 inch thickness of radial ice
combined with four pounds per square foot horizontal wind pressure (equivalent to 40-mile
per hour wind velocity). The conductor sags and tensions used in line designs are the result
of various ice and wind combinations, depending on the elevation at the line location and
line design voltage. The conductor sags and tensions used in the design of all PPL Electric
transmission lines are at least 0.5-inch ice combined with eight pounds wind pressure

(equivalent to 57 miles per hour wind velocity). This means that PPL Electric lines are

designed to operate safely and reliably during inclement weather even more severe than
assumed by the NESC. In addition, PPL Electric transmission lines are designed with more
clearance to the ground than required by the NESC. The tables below compare PPL Electric

and NESC ground clearances for lines of various voltages.

138 kV
Vertical Clearance to Ground '
Surface Underneath Conductors NESC Standard  PPL Electric
Design
Roads, streets, alleys 21 ft. 30 ft.
Other land traversed by vehicles (such as cultivated
field, forest, etc.) 21 ft. 30 ft.
Spaces accessible to pedestrians only 17 ft. 30 fi.
311t 35 ft.

Railroad tracks




230 kV

Surface Underneath Conductors

Roads, streets, alleys
Other land traversed by vehicles (such as cultivated
field, forest, etc.)

Spaces accessible to pedestrians only

Railroad tracks

S00 kV

Surface Underneath Conductors

Roads, streets, alleys

Other land traversed by vehicles (such as cultivated
field, forest, etc.)

Spaces accessible to pedestrians only

Railroad tracks

Vertical Clearance to Ground

NESC Standard PPL Electric

23 ft.

23 ft.
19 ft.

31 ft.

Design
32 ft.
32 ft.

32 fi.
36 ft.

Vertical Clearance to Ground

NESC Standard PPL Electric

28 ft.

28 ft.
24 ft.

38 ft.

Design

53 ft.

53 ft.
53 ft.

53 ft.

A relay protection system is used to protect the public safety and welfare as well as

equipment and the transmission system. Relay protection is installed for all transmission

lines to automatically de-energize the line in the unlikely event that the line or supporting

structure fails and the line contacts the ground.



Periodic Maintenance Program on All Transmission Lines

To ensure continued public safety and integrity of service, a periodic maintenance and
inspection program is implemented for every transmission line. The program is
administered through the use of helicopter patrols, with supplemental foot and structure
climbing patrols. A number of helicopter patrols are performed on all lines annually. The
two-man helicopter crew flies parallel, to the left, and above the line so that the observer can
look for signs of line damage or deterioration and observe clearances between vegetation
and conductors. The observations are included in a report that is forwarded to the

appropriate department for corrective action.

Foot and structure climbing patrol programs for a transmission line begin approximately
three to five years after the line is energized, unless a helicopter patrol reports a need for
earlier action. The frequency of foot patrols varies from once every year to once every

several years depending on line type and age.

An assigned foot patroller checks right-of-way conditions, including access roads, bridges,
pole washouts, tower footers, vegetation height and clearance to conductors, pole and tower
deterioration and, with the use of binoculars, insulators, and condition of hardware.
Identified problems are included in a report that is forwarded to the appropriate department

for corrective action.

A scheduled line outage is required to perform an overhead patrol because of "hands-on"
inspection of hardware. Overhead patrols are conducted on a schedule determined by line
age, operating record, and observed general condition. The necessary repairs are also done

during the inspection outage.

Personnel Safety Rules

The following are a few of the PPL Electric safety rules that demonstrate the Company's

concern for employee safety:




Work procedures have been developed to allow work to be performed on energized
facilities in a safe manner. When lines or apparatus are removed from service to be
worked on, the Energy Control Process system is applied. This system provides that a
red tag must be physically placed on the control handle of the de-energized equipment.
The red tag may be removed only after proper authorization to energize the equipment.
Various other tags are used for limited operations and informational purposes.
Employees will not apply or remove a tag or change the status of tagged equipment

unless authorized.

Temporary safety grounds are used on de-energized facilities for employee safety
during maintenance, construction, or reconstruction work. Safety grounds are wires
connecting the de-energized facility to an electrical ground. If the facility should be
energized, the safety grounds will divert the current directly to ground and reduce the
likelihood of personal injury. The conductor size and attachment clamps of temporary
safety grounds must be capable of conducting anticipated fault currents. Rubber
gloves, rubber sleeves, and additional rubber protective equipment are used as required
when applying or removing temporary safety grounds to or from the lines or apparatus
to be grounded. An approved nonconductive working stick of sufficient length to allow
workers to maintain the following required minimum clearances is used to test that the

line has been de-energized and to apply temporary safety grounds:

Voltage-kV Minimum Clearance
138 3.7
230 5°-3”
500 11°-3”

Before applying grounds, a test is done to confirm that the line is de-energized. The
voltage test device is checked before and after use to assure reliability. When ground
pins are used to establish proper ground points, they are driven to a depth of not less

than four feet as near vertical as possible.



Poles or structures are inspected and examined for structural integrity before .
climbing. If there is any reason to believe that a pole is unsafe, it is stabilized before
work is performed. Appropriate safety gear in the form of body belts, safety straps,

hard hats, gloves, etc., is worn by linemen during line work activity.
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