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APPLICATION OF LCRA TRANSMISSION SERVICES CORPORATION
TO AMEND ITS CERTIFICATE OF CONVENIENCE AND NECESSITY

FOR THE PROPOSED LEANDER TO ROUND ROCK 138-KV TRANSMISSION LINE
PROJECT IN WILLIAMSON COUNTY, TEXAS

Note: As used herein, the term "joint application" refers to an

application for proposed transmission facilities for which ownership

will be divided. All applications for such facilities should be filed

jointly by the proposed owners of the facilities.

Applicant (Utility) Name: LCRA Transmission Services Corporation (LCRA TSC)

Certificate Number: 30110

Street Address:

Mailing Address:

3700 Lake Austin Boulevard

Austin, TX 78703

P.O. Box 220

Austin, TX 78767-0220

Please identify all entities that will hold an ownership interest or an investment

interest in the proposed project but which are not subject to the Commission's

jurisdiction.

LCRA TSC will hold the sole ownership interest in the project that is the subject of this

Application. No entities will hold an ownership or investment interest in the project that

are not subject to the jurisdiction of the Public Utility Commission of Texas (PUC or

Commission).

Person to Contact:

Title/Position:

Phone Number:

Mailing Address:

Email Address:

Alternate Contact:

Title/Position:

Phone Number:

Mailing Address:

Email Address:

Christian Powell

Sr. Regulatory Case Manager

(512)578-4454
P.O. Box 220

Mail Stop DSC D204
Austin, TX 78767-0220

christian.Dowell(S),lcra.org

Lance Wenmohs

Manager, Siting & Certification

(512)578-4495
P.O. Box 220

Mail Stop DSC D204
Austin, TX 78767-0220

lance.wenmohs(a)lcra.org

April 25, 2016
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Legal Counsel: Kirk Rasmussen

Phone Number: (512)615-1203

Mailing Address: Enoch Kever PLLC

600 Congress Avenue, Suite 2800

Austin, TX 78701

Email Address: krasmussen@enochkever.com

4. Project Description:

Name or Designation of Project

Leander to Round Rock 138-kV Transmission Line Project in Williamson County, Texas

(the Proposed Project).

Provide a general description of the project, including the design voltage rating

(kV), the operating voltage (kV), the CREZ Zone(s) (if any) where the project is

located (all or in part), any substations and/or substation reactive compensation

constructed as part of the project, and any series elements such as sectionalizing

switching devices, series line compensation, etc. For HVDC transmission lines, the

converter stations should be considered to be project components and should be

addressed in the project description.

If the project will be owned by more than one party, briefly explain the ownership

arrangements between the parties and provide a description of the portion(s) that

will be owned by each party. Provide a description of the responsibilities of each

party for implementing the project (design, Right-Of-Way acquisition, material

procurement, construction, etc.).

If applicable, identify and explain any deviation in transmission project components

from the original transmission specifications as previously approved by the

Commission or recommended by a PURA §39.151 organization.

General Description of Project

The Proposed Project is a new 138-kilovolt (kV) transmission line located in

southwestern Williamson County. The Proposed Project consists of constructing two

new substations (Substation 1 and Substation 2) and a new 138-kV transmission line

connecting the new substations to the electric grid at the existing Pedemales Electric

Cooperative, Inc. (PEG) Leander and Oncor Electric Delivery Company LLC (Oncor)

Round Rock substations. Substation 1 will be in the general area near the intersection of

Farmer Lane/Ronald Reagan Boulevard and FM 1431. Substation 2 will be in the

general area near the intersection of Ronald Reagan Boulevard and Crystal Falls

Parkway. Substation 1 will directly connect to Substation 2 and Oncor's Round Rock

Substation, while Substation 2 will directly connect to Substation 1 and PEG'S Leander
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Substation. The transmission line will be approximately 12 to 21 miles long, depending

on the route selected.

The Proposed Project will be constructed on double-circuit capable structires with one

circuit to be installed initially and the second circuit to be installed on the double-circuit

structures at a later date. LCRA TSC is seeking certification and PUC approval for both

138-kV circuits in this application.

Please see Figure 2-1 in the Leander to Round Rock 138-kV Transmission Line Project

Environmental Assessment and Alternative Route Analysis Williamson County, Texas

(EA), incorporated herein by reference for all purposes and included as Attachment 1 to

this Application, which shows the general siting areas of Substation 1 and Substation 2,

and the location of the Proposed Project end points.

The Proposed Project is not located, all or in part, within a CREZ Zone. No substation

reactive compensation and no series elements such as sectionalizing switching devices or

series line compensation will be constructed as part of the Proposed Project.

Ownership Arrangements

LCRA TSC will design, operate, maintain, and own all transmission line facilities

includmg conductors, wires, structures, hardware, and easements. LCRA TSC will also

design, operate, maintain, and own the two new proposed electric load-serving

substations (Substation 1 and Substation 2).

To connect each end of the new transmission line to the existing electric grid, PEG will

expand its 138-kV electrical bus and LCRA TSC will install and own a circuit breaker in

the existing PEG Leander Substation. Oncor will install and own a circuit breaker in its

existing Round Rock Substation.

Deviation from original PURA §39.151 organization (ERCOT)

There are no deviations from the original Electric Reliability Council of Texas (ERCOT)

recommendation for the transmission line or the connecting end points (i.e., Leander and

Round Rock substations). However, only one of the two new substations associated with

the Proposed Project was in the original ERCOT-recommended project scope. The need

for and impact of the second new substation was factored in the ERCOT recommendation

but not defined in the scope of the project as it was anticipated for being installed at a

later year. As the electric load projected for the area increased at a higher pace than

Note that for some segments (13, G3, E3, C3, X2, and a portion of K5), LCRA TSC could
rebuild its existing Round Rock-ChiefBrady (T378) and Chief Brady-Georgetown (T355) 138-kV
electric transmission lines located in the eastern portion of the stidy area. If these existing 138-kV
transmission lines are rebuilt, triple circuit H-frame structures would be required.
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originally anticipated, LCRA TSC communicated to ERCOT the need for the second

substation as part of the initial energization of the project and ERCOT concurred. See

Attachment 3 to this Application for details on this minor scope change.

5. Conductor and Structures:

Conductor Size and Type:

Number of conductors per phase:

795 Kcmil 26/7 ACSR "Drake"

Two (2) conductors per phase

Continuous Summer Static Current Rating (A): 1866

Continuous Summer Static Line Capacity

at Operating Voltage (MVA):

Continuous Summer Static Line Capacity

at Design Voltage (MVA):

446

446

Type and Composition

of Structures:

Height of Typical Structures:

LCRA TSC proposes to use 138-kV double-

circuit capable steel and/or concrete pole

structures for typical tangent, angle, and

deadend structures. Note that for some segments

(13, G3, E3, C3, X2, and a portion of K5),

LCRA TSC could rebuild its existing Round

Rock-Chief Brady (T378) and Chief Brady-

Georgetown (T355) 138-kV electric

transmission lines located in the eastern portion

of the study area. If these existing 138-kV

transmission lines are rebuilt, triple circuit H-

frame structures would be required.

The typical heights of all structures range from

80- to 140-feet above ground.
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Explain why these structures were selected; include such factors as landowner

preference, engineering considerations, and costs comparisons to alternate

structures that were considered. Provide dimensional drawings of the typical

structures to be used in the project.

LCRA TSC considered and evaluated single pole, H-frame, and lattice tower type

structures for this project. For each alternative structure type, the following factors were

considered:

• Engineering constraints

• Construction and maintenance issues

• Right-of-way (ROW) requirements

• Potential environmental impacts

• Cost

• Public input

• Nominal distance between structures (i.e., span length)

• Potential land use impacts

• Schedule

LCRA engineers selected single poles as the proposed structure type for this project.

Single poles are the least cost structure alternative and, because at many segment and

node locations limited space is available for the transmission line, they are the best

engineering alternative because poles have a smaller footprint than H-frame and lattice

tower structures. The determination of material type (pre-stressed concrete or steel) will

be made during the detailed design phase of the project, considering factors such as

engineering constraints, cost, schedule, and other factors. For a detailed discussion of the

proposed typical structures and their requirements please refer to Section 1.4.2 of the EA.

Some route segments, including segments 13, G3, E3, C3, X2, and a portion ofK5, would

require rebuilding an existing LCRA TSC single-circuit electric transmission line (T378

Round Rock to Chief Brady and T355 Chief Brady to Georgetown, depending upon the

specific route segment) primarily within an existing easement. Utilizing an existing

transmission line ROW requires that the structures be capable of holding three electric

circuits, the existing circuit (T378 and/or T355) and the two new circuits for this project.

Therefore, these segments will require the use of triple-circuit capable H-frame

structures.

Please refer to Figures 1-2 through 1-6 in the EA for drawings of the structures proposed

to be used in this project.
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For joint applications, provide and separately identify the above-required

information regarding structures for the portion(s) of the project owned by each

applicant.

This is not a joint application.

6. Right-of-way:

Miles ofRight-of-Way: Approximately 11.8 to 21.3 miles

Miles of Circuit: Approximately 11.8 to 21.3 miles of circuit will

be installed for the first circuit of the Proposed

Project and approximately 11.8 to 21.3

additional miles of circuit will be installed on

the structures at a future date.

Width ofRight-of-Way: ROW width for the Proposed Project will vary

from an estimated minimum ROW width of 60

feet to an estimated maximum ROW width of

100 feet in long spans. The typical ROW width

is estimated to be 80 feet.

Percent ofRight-of-Way Acquired: The percent of ROW acquired for the Proposed

Project at this time varies from as much as 27%

for Route 4 to as little as 0% for Routes 8,9, 10,

11, 12, 15, 16, 17, 23 and 24. The existing ROW

available for use for some alternate routes on this

project corresponds with existing LCRA TSC ROW

located along its Round Rock-Chief Brady (T378)

and Chief Brady-Georgetown (T355) 138-kV

transmission lines.

For joint applications, provide and separately identify the above-required

information for each route for the portion(s) of the project owned by each applicant.

This is not a joint application.

Provide a brief description of the area traversed by the transmission line. Include a

description of the general land uses in the area and the type of terrain crossed by the

line.

The Proposed Project area is located within Williamson County, Texas, and includes

portions of the cities of Austin, Cedar Park, Georgetown, Leander, and Round Rock.
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APPLICATION OF LCRA TRANSMISSION SERVICES CORPORATION
TO AMEND ITS CERTIFICATE OF CONVENIENCE AND NECESSITY

FOR THE PROPOSED LEANDER TO ROUND ROCK 138-KV TRANSMISSION LINE
PROJECT IN WILLIAMSON COUNTY, TEXAS

The Proposed Project area has a variety of land uses including commercial and residential

development, transportation facilities, parks and recreation areas, mral agricultural areas,

and a significant rock quarry.

The Proposed Project area is sihiated within the Edwards Plateau physiographic region of

Texas. The region's topography is characterized by flat upper surfaces, interspersed by

drainages that open up into larger draws or box canyons. Elevations in the Edwards

Plateau range between 3,000 feet above mean sea level (amsl) within the western and

northern portions, to 450 feet amsl as you move towards the Gulf coast. Elevations in the

study area range between approximately 720 feet amsl along the lower portions of

Brushy Creek to approximately 1,050 feet on the hilltops in the northern portion of the

study area.

Specific discussion regarding natural, human, and cultural resources in the Proposed

Project area is set forth in the EA, Section 2.0.

7. Substations or Switching Stations:

List the name of all existing HVDC converter stations, substations or switching

stations that will be associated with the new transmission line. Provide

documentation showing that the owner(s) of the existing HVDC converter stations,

substations and/or switching stations have agreed to the installation of the required

project facilities.

The existing electric load-serving substations listed below are associated with the

Proposed Project.

1. PEG' s Leander Substation

2. Oncor's Round Rock Substation

These two existing substations are the connecting points for the new transmission line to

the existing electric grid. There are no HVDC converter stations associated with the

Proposed Project.

Attachment 2 to this Application provides documentation demonstrating that PEG and

Oncor are aware of the Proposed Project and have agreed to the installation of the

required facilities associated with the interconnection of the Proposed Project in the

Leander and Round Rock substations, respectively.

April 28,2016
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Estimated Schedule:

Estimated Dates of:

Right-of-way and Land Acquisition

Engineering and Design

Material and Equipment Procurement

Construction of Facilities

Energize Facilities

Start

May 2017

July 2017

March 2018

January 2019

December 2019

Completion

August 2018

August 2018

October 2018

October 2019

December 2019

Counties:

For each route, list all counties in which the route is to be constructed.

All of the routes and route segments proposed in association with the Proposed Project

are located within Williamson County, Texas.

Please refer to Figures 4-26a, 4-26b, 4-27 and 5-1 in the EA for the location of alternative

route segments.

Municipalities:

For each route, list all municipalities in which the route is to be constructed.

If approved, some portion of each alternate route proposed in association with the

Proposed Project would be constructed within the city limits ofLeander and Round Rock.

If approved, some portion of Routes 2, 6, 8, 9, 10, 11, 12, 15, 16, 17, 20, 23, 24,and 31

would be constructed within the city limits of Cedar Park.

If approved, some portion of Routes 3, 4, 5, and 6 would be constructed within the city

limits of Georgetown.

For each applicant, attach a copy of the franchise, permit or other evidence of the

city's consent held by the utility, if necessary or applicable. If franchise, permit, or

other evidence of the city's consent has been previously filed, provide only the

docket number of the application in which the consent was filed. Each applicant

should provide this information only for the portion(s) of the project which will be

owned by the applicant.

Authority for LCRA TSC to provide transmission service within Williamson County, and

within the municipalities therein, is contained in, among other dockets, Docket Nos. 17,

59 and 24419.
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11. Affected Utilities:

Identify any other electric utility served by or connected to facilities in this

application.

PEG owns the existing Leander Substation, which is one of the project end points and

will be served by, and connected to, the facilities proposed for constmction in this

application.

Oncor owns the existing Round Rock Substation, which is one of the project end points

and will therefore be connected to the facilities proposed for construction in this

application.

Describe how any other electric utility will be affected and the extent of the other

utilities' involvement in the construction of this project. Include any other electric

utilities whose existing facilities will be utilized for the project (vacant circuit

positions, ROW, substation sites and/or equipment, etc.) and provide documentation

showing that the owner(s) of the existing facilities have agreed to the installation of

the required project facilities.

In the existing Leander Substation, PEG will expand its 1 3 8-kV electrical bus and LCRA

TSC will install one circuit breaker to connect the initial circuit of the Proposed Project to

the existing electric grid. PEG will also install low voltage (distribution) load-serving

facilities at each of the two new substations.

Electric service requirements for a large number of current and future end-use customers

within the project area will be met by PEG with the installation of the two new electric

load-serving substations associated with the Proposed Project. The two new substations

will provide the electrical source to supply existing and future electrical loads in the

project area. The two new electric load-serving substations will also increase the

reliability of service to the broader area.

In the existing Round Rock Substation, Oncor will install one circuit breaker for

interconnection of the initial circuit of the Proposed Project to the existing electric grid.

Electric service reliability for end-use customers served by Oncor out of the Round Rock

Substation will be improved with the connection of an additional transmission circuit at

the Round Rock Substation.

Attachment 2 to this Application provides documentation demonstrating that the owners

of facilities associated with this Proposed Project collaborated and worked with ERCOT

to assess the need and define the scope and responsibilities associated with the Proposed

Project.
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12. Financing:

Describe the method of financing this project. For each applicant that is to be

reimbursed for all or a portion of this project, identify the source and amount of the

reimbursement (actual amount if known, estimated amount otherwise) and the

portion(s) of the project for which the reimbursement will be made.

LCRA TSC will finance the facilities associated with this Application in a manner similar

to that which has been used for projects previously constructed by LCRA TSC. That is, it

will be financed initially with a combination of tax-exempt commercial paper, tax-

exempt private revolving note, and subsequently with fixed-rate debt. Interest on the

debt may be capitalized until the project is in service, at which point it is intended that

both the principal and interest will be serviced with LCRA TSC's Transmission Cost of

Service revenues.

LCRA TSC is the sole applicant, and, therefore, no other party will be reimbursed for any

portion of the project.

13. Estimated Costs: Provide cost estimates for each route of the proposed project

using the following table. Provide a breakdown of "Other" costs by major cost

category and amount. Provide the information for each route in an attachment to

this application.

Right-of-way and Land Acquisition

Engineering and Design (Utility)

Engineering and Design (Contract)

Procurement of Material and Equipment

(including

stores)

Construction of Facilities (Utility)

Construction of Facilities (Contract)

Other (all costs not included in the above

categories)

Estimated Total Cost

Transmission

Facilities *

See Attach. 4

Substation Facilities
*

See Attach. 4

*Please refer to Attachment 4 to this Application for Transmission and Substation

Facilities estimated costs for each alternative route presented in this Application.
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14. Need for the Proposed Project:

For a standard application, describe the need for the construction and state how the

proposed project will address the need. Describe the existing transmission system

and conditions addressed by this application. For projects that are planned to

accommodate load growth, provide historical load data and load projections for at

least five years. For projects to accommodate load growth or to address reliability

issues, provide a description of the steady state load flow analysis that justifies the

project. For interconnection projects, provide any documentation from a

transmission service customer, generator, transmission service provider, or other

entity to establish that the proposed facilities are needed. For projects related to a

Competitive Renewable Energy Zone, the foregoing requirements are not necessary;

the applicant need only provide a specific reference to the pertinent portion(s) of an

appropriate commission order specifying that the facilities are needed. For all

projects, provide any documentation of the review and recommendation of a PURA

§39.151 organization.

Retail electric service to the area in southwestern Williamson County, generally between

Austin and Leander along US Highway 183 and west of Interstate Highway 35

transportation corridors, is served by PEG primarily through eight electric load-serving

substations: Avery Ranch, Balcones, Kent Street, Buttercup, Whitestone, Blockhouse,

Leander and Seward Junction substations. The total electric load served by PEG in this

specific area exceeded 397 megawatts in 2014. Most of the capacity at these eight

substations was installed in the last 20 years to be able to keep pace with the rapidly

increasing demand for electricity in the area. The end-use customers include but are not

limited to residential, small and large commercial, public offices, emergency response,

urgent care facilities, churches, schools, ranch and farm operations, communications

towers and systems, and water treatment plants.

LCRA TSC and PEG have an established planning and operating relationship for the

delivery of safe, reliable, and cost-effective electric service. As its Transmission

Operator, LCRA TSC assists PEG in ensuring the electric delivery requirements of its

end-use customers and is the filing party in this Application for constmcting the Proposed

Project as supported in the response to Questions 1, 2, 4 and 5 of this Application.

Describe the need for the construction and state how the proposed project will

address the need.

Electric service from the existing eight substations (listed above) to the area's end-use

customers is presently limited by the existing remote transmission network to the west of

the Proposed Project area. In order to construct new substations that will reliably provide

retail electric service to customers in southwestern Williamson County, a new

transmission line must be constructed.
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APPLICATION OF LCRA TRANSMISSION SERVICES CORPORATION
TO AMEND ITS CERTIFICATE OF CONVENIENCE AND NECESSITY

FOR THE PROPOSED LEANDER TO ROUND ROCK 138-KV TRANSMISSION LINE
PROJECT IN WILLIAMSON COUNTY, TEXAS

The purpose and need for the Proposed Project is driven by two key factors for

adequately and reliably serving local area electric load requirements. These factors are

summarized as follows:

1. The existing and forecasted electric demand has been increasing at a steady pace

in the Williamson County area due to increased demand from existing customers

as well as increased numbers of new customers in the area. This area is one of

the most rapidly growing areas in Texas and includes the areas in and around the

cities ofLeander, Cedar Park, Austin, and Round Rock as well as unincorporated

areas of Williamson County.

2. The Proposed Project supports distribution-level electric service reliability and

operational requirements, including maintaining electric service during

emergency restoration events. The local distribution system reliability and

operational needs cannot be addressed with or by only expanding existing

distribution facilities in the area.

In light of these two factors, PEG, LCRA TSC, and ERCOT, the stakeholders tasked with

the obligatory accountability to serve electric needs in a reliable and safe manner,

developed the Proposed Project as the most effective solution of 13 alternatives

considered. One substation (Substation 1) is required near the general area where Ronald

Reagan Boulevard and FM 1431 intersect and the other substation (Substation 2) is

required near the general area of the intersection of Ronald Reagan Boulevard and East

Crystal Falls Parkway. The primary objective of the Proposed Project is to provide a

transmission connection to these two new load-serving substations from the existing high

voltage electric grid. In addition to cost-effectively meeting its primary objective, the

Proposed Project provides secondary benefits in that it strengthens the transmission

system service to the broader area and increases transmission service reliability to both

the existing Leander and Round Rock substations.

An engineering study conducted for PEG revealed that continuing to serve the electrical

needs of this growing area from the existing load-serving substations results in the

following reliability risks:

• Loss of electric service to a large amount of end-use customers in this area;

• Loading levels exceeding equipment capacity, leading to widespread outages;

• Voltage levels falling below acceptable operational limits, leading to widespread

outages;

• Decreased electric system efficiencies due to increased electric system losses;

and

• Possible large monetary penalties for not meeting federal, state and local electric

system service reliability standards.
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Thus, continuing to serve the project area's electric load without the Proposed Project

will result in potential electric service degradation impacting a large number of end-use

customers and could significantly limit the continued healthy economic development of

the broader area. Furthermore, PEG'S ability to meet its obligations for providing cost-

effective electric service and to respond to emergencies will be severely limited without

the Proposed Project. Lastly, without the Proposed Project, other large transmission line

projects will be required to mitigate future transmission issues that impact an even

broader area.

In summary, the present electric system's capability to reliably and adequately serve the

electric load of the project area is near its limits and will be soon exceeded.

The addition of the two substations and 138-kV transmission line associated with the

Proposed Project will effectively and efficiently support the forecasted electric load

levels. An LCRA TSC-conducted assessment revealed that the Proposed Project will

support and accommodate existing and forecasted electric load as follows:

• Electric loading of area substation transformers will be maintained within

acceptable levels;

• Electric loading of area distribution lines will be maintained within acceptable

levels;

• Electric losses will be maintained within acceptable levels; and

• Voltage out of area substations will be maintained within acceptable limits.

In addition to cost-effectively meeting its primary objective, the Proposed Project

provides secondary benefits in that it strengthens the transmission system to the broader

area and it also increases transmission service reliability to both the Leander and Round

Rock substations.

Describe the existing transmission system and conditions addressed by this

application.

Attachment 7, included in response to Question 16 of this Application, illustrates the

transmission system presently in place in and around the project area. As may be

observed from this electric system area map, existing transmission system availability is

limited to the 138-kV transmission paths that parallel US Highway 183 between Austin

and Leander and Interstate Highway 35 between Austin and Georgetown. The distance

between these transmission paths ranges between 7.5 and 9 miles.

Development within the geographic area between these two 138-kV transmission paths

has been growing at a fast pace in recent years and this type of growth is forecasted to

continue. The two existing transmission paths are becoming too remote from the high

density, growing, and developing area where two load-serving substations are required.
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The lack of a transmission source results in operating limitations that, if left unaddressed,

will negatively impact electric service to the area as discussed above.

In order to provide a transmission source to the two new substations, a new 138-kV

transmission line is needed. The connecting end points for the new transmission line

were defined through a comprehensive planning process that involved PEG and LCRA

TSC electric system planning staff, area electric providers, and the ERCOT stakeholder

process. The addition of the two substations and 138-kV transmission line associated

with the Proposed Project will effectively and efficiently support the forecasted electric

load levels. An LCRA TSC-conducted assessment revealed that the Proposed Project

supports reliable electric service to existing and forecasted electric load as follows:

• Electric loading of area substation transformers will be maintained within

acceptable levels;

• Electric loading of area distribution lines will be maintained within acceptable

levels;

• Electric losses will be maintained within acceptable levels; and

• Voltage out of area substations will be maintained within acceptable limits.
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For projects that are planned to accommodate load growth, provide historical load

data and load projections for at least five years.

The area's historical and projected electric load data is shown in Table 1 and graphed in

Figure 1 below.

Table 1 - Historical and Projected Peak Electric Load

Year

2006

2007

2008
2009

2010
2011

2012
2013
2014

2015

Historical Peak
Electric Load

fkW)
288,145

276,767

319,689

328,849

359,807

410,519

384,074

415,315

397,007

452,297

Year

2016

2017

2018
2019

2020

Projected Peak
Electric Load

rkw)
409,991

424,992

440,687

457,111

486,020

Most recent electric load forecast for the

area that includes the Avery Ranch,

Balcones, Blockhouse, Buttercup, Kent

Street, Leander, Seward Junction, and

Whitestone substations.

500,000

450.000

400.000

350,000

300,000

250,000
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Historical

2007 2008

(2006-2015) and

2C09 2010

Projected (2016-2020) peak

2011 2012 2015 2014

Electric Load

2015 2016

(Kilowatts)

2017 201S 2019 2020

Figure 1 - Historical and Projected Peak Electric Load (Avery Ranch, Balcones,

Blockhouse, Buttercup, Kent Street, Leander, Seward Junction, and Whitestone

substations)

16 April 28,2016



APPLICATION OF LCRA TRANSMISSION SERVICES CORPORATION
TO AMEND ITS CERTIFICATE OF CONVENIENCE AND NECESSITY

FOR THE PROPOSED LEANDER TO ROUND ROCK 138-KV TRANSMISSION LINE
PROJECT IN WILLIAMSON COUNTY, TEXAS

For projects to accommodate load growth or to address reliability issues, provide a

description of the steady state load flow analysis that justifies the project.

The Proposed Project is primarily required to address electric load growth and consists of

constructing two new electric load-serving substations. Because these substations are

required in an area where there is presently no transmission infrastructure, a new 138-kV

transmission line is required. In adherence to requirements set forth in the North

American Electric Reliability Corporation (NERC) Reliability Standards on planning

assessments, the electric system impact of the new 138-kV transmission line was

assessed by both LCRA TSC and ERCOT. Descriptions of the steady state power flow

analysis used to justify the need for the project and evaluate how the Proposed Project is

integrated into the existing electric grid are provided in Attachments 2 and 5 to this

Application.

For interconnection projects, provide any documentation from a transmission

service customer, generator, transmission service provider, or other entity to

establish that the proposed facilities are needed.

The purpose and need for the Proposed Project are not associated with the

interconnection of a transmission service customer, generator, transmission service

provider, or another entity.

For projects related to a Competitive Renewable Energy Zone, the foregoing

requirements are not necessary; the applicant need only provide a specific reference

to the pertinent portion(s) of an appropriate commission order specifying that the

facilities are needed.

The purpose and need for the Proposed Project are not associated with a Competitive

Renewable Energy Zone.

For all projects, provide any documentation of the review and recommendation of a

PURA §39.151 organization.

The documentation of the review and recommendation ofaPURA § 39.151 organization

(ERCOT) is included as Attachment 2 to this Application.
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15. Alternatives to Project:

For a standard application, describe alternatives to the construction of this project

(not routing options). Include an analysis of distribution alternatives, upgrading

voltage or bundling of conductors of existing facilities, adding transformers, and for

utilities that have not unbundled, distributed generation as alternatives to the

project. Explain how the project overcomes the insufficiencies of the other options

that were considered.

Alternatives to the construction of this project (not routing options)

There were 13 alternatives studied during the electric system planning phase of the

proposed project. All 13 alternatives described in the table below included a new 138-kV

transmission line in the project study area. In each of the two independent studies, one

conducted by LCRA TSC and the other conducted by ERCOT, the alternative labeled

number 11 below was selected as the most effective solution to address the electric load

growth-driven deficiencies.

No.

1

2

3

Description of Study Alternative
Chief Brady - Farmer - Whitestone 138 kV

transmission line

Chief Brady - Farmer - Avery Ranch 138 kV

transmission line

Chief Brady - Farmer - Jollyville 138 kV
transmission line

Scope of Study Alternative

Construct a new Farmer 138 kV Substation in Williamson

County.

Construct a new single circuit 138 kV line (approximately 14.8

miles) on a double circuit capable structure that connects the

existing Chief Brady and Whitestone substations to the new

Farmer Substation with an emergency rating of at least 446

MVA.

Add terminal equipment at the Chief Brady and Whitestone
substations for new transmission line.

Upgrade the existing Round Rock to Chief Brady 138 kV
transmission line to achieve an emergency rating of at least 446

MVA.

Construct a new Farmer 138 kV Substation in Williamson

County.

Constmct a new single circuit 138 kV line (approximately 14.8

miles) on a double circuit capable structure that connects the

existing Chief Brady and Avery Ranch substations to the new
Farmer Substation with an emergency rating of at least 446

MVA.

Add terminal equipment at the Chief Brady and Avery Ranch
substations for new transmission line.

Upgrade the existing Round Rock to Chief Brady 138 kV
transmission line to achieve an emergency rating of at least 446

MVA.
Construct a new Farmer Substation in Williamson County.

Construct a new single circuit 138 kV line (approximately 15.8
miles) on a double circuit capable structure that connects the

existing Chief Brady and Jollyville substations to the new
Farmer Substation with an emergency rating of at least 446

MVA.

Add terminal equipment at the Chief Brady and JollyviIIe
substations for new transmission line.
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Seward Junction - Farmer - Avery Ranch 138
kV transmission line

Construct a new Farmer Substation in Williamson County.

Construct a new single circuit 138 kV line (approximately 14.1

miles) on a double circuit capable structure that connects the

existing Seward Junction and Avery Ranch substations to the

new Farmer Substation with an emergency rating of at least 446

MVA.

Add terminal equipment at the Seward Junction and Avery

Ranch substations for new transmission line.

Seward Junction - Farmer - Jollyville 138 kV

transmission line

Construct a new Farmer Substation in Williamson County.

Construct a new single circuit 138 kV line (approximately 15.1
miles) on a double circuit capable structure that connects the

existing Seward Junction and Jollyville substations to the new

Farmer Substation with an emergency rating of at least 446

MVA.

Add terminal equipment at the Seward Junction and Jollyville
substations for new transmission line.

Seward Junction - Farmer - Round Rock 138 kV

transmission line

Constmct a new Farmer Substation in Williamson County.

Construct a new single circuit 138 kV line (approximately 16.5

miles) on a double circuit capable structure that connects the
existing Seward Junction and Round Rock substations to the

new Farmer Substation with an emergency rating of at least 446

MVA.

Add terminal equipment at the Seward Junction and Round

Rock substations for new transmission line.

Leander - Farmer - Avery Ranch 138 kV

transmission line

Construct a new Farmer Substation in Williamson County.

Construct a new single circuit 138 kV line (approximately 10.3
miles) on a double circuit capable structure that connects the

existing Leander and Avery Ranch substations to the new

Farmer Substation with an emergency rating of at least 446

MVA.

Add terminal equipment at fhe Leander and Avery Ranch

substations for new transmission line.

Leander - Farmer - Jollyville 138 kV

transmission line

Construct a new Farmer Substation in Williamson County.

Construct a new single circuit 138 kV line (approximately 1 1.4

miles) on a double circuit capable structure that connects the
existing Leander and Jollyville substations to the new Farmer

Substation with an emergency rating of at least 446 MVA.

Add terminal equipment at the Leander and Jollyville

substations for new transmission line.

Leander - Farmer - Chandler 138 kV

transmission line

Construct a new Farmer Substation in Williamson County.

Constmct a new Chandler Substation along the existing Chief

Brady to Round Rock 138 kV transmission line.

Construct a new single circuit 138 kV line (approximately 13.5

miles) on a double circuit capable structure that connects the
existing Leander Substation and new Chandler Substation to

the new Farmer Substation with an emergency rating of at least

446 MVA.

Add terminal equipment at the Leander Substation for new

transmission line.

Upgrade the existing Round Rock to Chief Brady 138 kV
transmission line between Round Rock and the new Chandler

Substation to achieve an emergency rating of at least 446

MVA.
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10 Leander - Farmer - Round Rock South 138 kV

line
Constmct a new Farmer Substation in Williamson County.

Construct a new single circuit 138 kV line (approximately 15.4
miles) on a double circuit capable structure that connects the

existing Leander and Round Rock South substations to the new

Farmer Substation with an emergency rating of at least 446

MVA.

Add terminal equipment at the Leander and Round Rock South

substations for new transmission line.

11 Leander - Farmer - Round Rock 138 kV line

(LCRA TSC proposed Option)
Construct a new Farmer Substation in Williamson County.

Constmct a new single circuit 138 kV line (approximately 12.6
miles) on a double circuit capable structure that connects the

existing Leander and Round Rock substations to the new

Farmer Substation with an emergency rating of at least 446

MVA.

Add terminal equipment at the Leander and Round Rock

substations for new transmission line.

12 Leander - Farmer - Chief Brady 138 kV

transmission line

Construct a new Farmer Substation in Williamson County.

Constmct a new single circuit 138 kV line (approximately 14.8

miles) on a double circuit capable structure that connects the
existing Leander and Chief Brady substations to the new

Farmer Substation with an emergency rating of at least 446

MVA.

Add terminal equipment at the Leander and Chief Brady
substations for new transmission line.

Upgrade the existing Round Rock to Chief Brady 138 kV
transmission line to achieve an emergency rating of at least 446

MVA.

13 Leander - Farmer - Westinghouse South 138 kV

transmission line

Construct a new Farmer Substation in Williamson County.

Construct a new Westinghouse South Substation along the

existing Westinghouse to Westinghouse Tap 138 kV
transmission line.

Construct a new single circuit 138 kV line (approximately 13.5

miles) on a double circuit capable structure that connects the
existing Leander Substation and new Westinghouse South

Substation to the new Farmer Substation with an emergency
rating of at least 446 MVA.

Add terminal equipment at the Leander Substation for new

transmission line.

Analysis of distribution alternatives, upgrading voltage or bundling of conductors of

existing facilities, adding transformers, and for utilities that have not unbundled,

distributed generation as alternatives to the project.

• Analysis of distribution alternatives, upgrading voltage or bundling of

conductors of existing facilities, and adding transformers as alternatives to the

project.

PEG commissioned an electric system study for portions of its distribution system

located in high growth areas, including its retail service area within Williamson
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County. The shidy was conducted by SAIC Energy, Environment, and Infrastructure,

LLC (SAIC) and completed in 2012. Based on the deficiencies identified in the

distribution system, and with appropriate consideration given to solutions consisting

of distribution alternatives, upgrading voltage or bundling of conductors of existing

facilities and adding transformers, SAIC recommended a plan to PEG that includes

the two new substations that are part of this Application. The SAIC study report is

included as Attachment 6 to this Application.

• Analysis of (for utilities that have not unbundled), distributed generation as
alternatives to the project.

LCRA TSC is subject to the unbundling requirements of PURA § 39.051.

Regardless, the defined need for the Proposed Project requires grid-scale solutions by

2019 that provide large amounts of electric power to adequately serve existing and

developing end-use customers over a broad area as well as to efficiently provide

sufficient capacity for emergency support during emergency restoration efforts over

an even wider area. Thus, distributed generation would not adequately address the

need for the Proposed Project.

Explain how the project overcomes the insufficiencies of the other options that were

considered.

In its 2012 study, SAIC concluded that the new substations were superior to distribution

level solutions because the two new substations would provide long-term increased

reliability in both normal and contingency conditions, allowed for shorter low voltage

distribution lines to serve the area, and resulted in reduced electric system losses.

In its 2013 shidy, LCRA TSC concluded that the Proposed Project was the most effective

solution of the 12 alternatives considered. Specifically, in its sfaidy, LCRA TSC

determined that the Proposed Project addresses 10 violations (voltage and thermal)

identified in the 2022 Base Case during single contingency (N-l) conditions and that

other alternatives do not address the 2022 violations. LCRA TSC further found

additional benefits provided by the Proposed Project as follows:

1. Adds a 138-kV transmission source into an area of Williamson County that is

forecasted to experience high electric load growth;

2. Provides the transmission infrastructure needed to reliably serve the two

substations PEG identified for the area north of Highway 620 between Highway

183 and Interstate Highway 35;

3. Addresses all criteria violations (identified for this evaluation) in 2018 and 2022

during single contingency (N-l) conditions;

4. Reduces the risk of electric load loss under NERC P6 contingency conditions;

5. Addresses multiple transmission line overloads during NERC P6 contingency

conditions;
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6. Reduces east-to-west power flows on transmission facilities in the Austin area, as

it is a direct parallel path for the Howard Lane-Jollyville line that also supports

the area of study from the south; and

7. Has a lower cost than other alternatives with similar benefits.

The LCRA TSC study is included as Attachment 5 to this Application.

Lastly, in its 2014 recommendation, ERCOT concluded that the Proposed Project was the

most effective solution of the 13 different alternatives it considered. The Proposed

Project "cost effectively met all of the reliability criteria." The ERCOT report is included

as Attachment 2 to this Application.

16. Schematic or Diagram:

For a standard application, provide a schematic or diagram of the applicant's

transmission system in the proximate area of the project. Show the location and

voltage of existing transmission lines and substations, and the location of the

construction. Locate any taps, ties, meter points, or other facilities involving other

utilities on the system schematic.

A map of the transmission system in the vicinity of the project is provided as Attachment

7 to this application.

17. Routing Study:

Provide a brief summary of the routing study that includes a description of the

process of selecting the study area, identifying routing constraints, selecting

potential line segments, and the selection of the routes. Provide a copy of the

complete routing study conducted by the utility or consultant. State which route the

applicant believes best addresses the requirements ofPLTRA and P.U.C. Substantive

Rules.

LCRA TSC retained POWER Engineers, Inc. (POWER) to prepare the EA, included as

Attachment 1 to the Application. The objective of the EA was to provide information in

support of this Application in addressing the requirements of Section 37.056 (c)(4)(A)-

(D) of the Texas Utilities Code, the PUC Certificate of Convenience and Necessity

(CCN) Application form, and PUC Substantive Rule 25.101. By examining existing

environmental conditions, including the human and natural resources that are located m

the area of the Proposed Project, the EA evaluates the environmental effects that could

result from the construction, operation, and maintenance of the Proposed Project. The

EA will also be used in support of any additional local, state, or federal permitting

activities that may be required for the Proposed Project.
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To assist POWER in its evaluation, LCRA TSC provided information regarding the

project endpoints, the need for the project, engineering and design requirements,

construction practices, and ROW requirements for the Proposed Project.

Selecting the Study Area

POWER, with input and assistance from LCRA TSC, delineated the study area within

which to review the existing environment and eventually to locate geographically diverse

alternative routes. The boundaries of the stidy area were determined by the existing

project endpoints (Leander and Round Rock substations), the new substation (Substation

1 and Substation 2) siting areas, other existing ROW (e.g., roadways and existing

transmission lines), and existing cultural and land use features across the study area.

The stidy area, shown in Figure 2-1 of the EA, is approximately 9 miles long by 6 miles

wide, and encompasses an area of approximately 52 square miles (33,000 acres).

Routing Constraints

Once the study area was defined, data related to land use, aesthetics, ecology, and cultural

resources were collected by POWER through: conducting ground reconnaissance;

reviewing available maps and aerial photography; reviewing previous studies conducted

in the area; contacting a variety of local, state, and federal agencies; and considering

criteria established in Section 37.056(c)(4)(A)-(D) of the Texas Utilities Code, the PUC's

CCN Application form, PUC Substantive Rule 25.101, and input from the public open

house meetings. Using this information, the locations of sensitive features and other

constraints were identified.

Selection of Potential Routing Segments

Preliminary alternative route segments were identified by evaluation of the constraints

mapped for the study area and then by identifying routing opportunity areas such as

existing corridors and other linear features. Through application of the PUC's routing

criteria, as described above, 160 preliminary alternative route segments were identified

and developed into potentially viable preliminary alternative routes for comparative

purposes. These preliminary alternative route segments were further evaluated based on

infomiation received from government agencies, the public meetings, and additional

public input. Ultimately, 31 primary alternative routes were identified for comparison.

These routes were evaluated using 53 land use and environmental criteria. Impacts were

evaluated by POWER for each identified primary alternative route. Additional forward

progressing alternate routes may also be formed by configuring the various segments in

different ways.
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Specific discussion regarding selection of the study area, identification of constraints, the

selection of potential preliminary alternative route segments, and the alternative route

analysis is set forth in the EA.

Selection of the alternative route the applicant believes best addresses the

requirements of PURA and P.U.C. Substantive Rules

LCRA TSC identified Route 3 1 as the primary alternative route that best addresses the

requirements of PURA and the PUC Substantive Rules for the Proposed Project. LCRA

TSC initially reviewed the EA, followed by a review of each alternative route. This

review included the consideration of all of the factors and criteria listed in PURA and the

PUC Substantive Rules, including potential environmental, cultiral, and land use

impacts, engineering constraints, public input and community values, estimated costs,

system planning, and landowner, agency, and utility concerns and preferences. LCRA

TSC's identification of Route 31 as the route that best addresses the requirements of

PURA and the PUC Substantive Rules is based on the considerations that Route 31 :

• Is generally consistent with the route preferences indicated by the cities of

Leander, Cedar Park, and Round Rock in resolutions passed by the three

municipalities primarily burdened by the Proposed Project (an expression of
community values);

• Uses or is parallel and adjacent to existing transmission line ROW for

approximately 20 percent of its length (2.7 miles);

• Is parallel and adjacent to other existing compatible ROW for approximately 60
percent of its length (8.2 miles);

• Has the fourth lowest estimated cost ($72,627,400) and is only approximately
seven percent more expensive than the least expensive route;

• Has the seventh fewest number of newly affected habitable structures within 300

feet of the route centerline (146);

• Has over 200 fewer newly affected habitable structures within 300 feet of the
route centerline than the three least expensive routes;

• Does not cross U.S. Fish and Wildlife Service (USFWS) critical habitat for
Jollyville Plateau Salamander;

• Does not impact the Brushy Creek environmentally sensitive areas; and

• Does not cross Bone Cave Harvestman recovery preserve area.

Apart from identifying Route 31 as the route that best meets the PUC's routing criteria,

LCRA TSC did not rank the alternative routes.
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18. Public Mfeeting or Public Open House:

Provide the date and location for each public meeting or public open house that was

held in accordance with P.U.C. PROC. R. 22.52. Provide a summary of each public

meeting or public open house including the approximate number of attendants, and

a copy of any survey provided to attendants and a summary of the responses

received. For each public meeting or public open house provide a description of the

method of notice, a copy of any notices, and the number of notices that were mailed

and/or published.

LCRA TSC held two open house meetings for the Proposed Project. The open house

meetings were held on October 13 and 14, 2015, from 6:00 p.m. to 8:00 p.m. at the

Austin Sports Center of Cedar Park in Cedar Park, Texas, and Wiley Middle School in

Leander, Texas. LCRA TSC mailed written notices of the meeting to all owners of

property within approximately 350 feet of each preliminary alternative route segment

centerline. Additional letters were sent to elected officials and other interested parties.

This resulted in the mailing of 2,558 meeting notices. In addition, a public notice was

published on the listed dates in the following four newspapers having circulation within

the project area counties:

• Austin American-Statesman - October 5 & October 12, 2015

• Hill Country News - October 1 & October 8,2015

• Round Rock Leader - October 1 & October 8,2015

• Williams on County Sun - September 3 0 & October 7, 2015

The public notices announced the location, time, and purpose of the meeting. A copy of

the published newspaper notice is located in Appendix B of the EA.

The meetings were intended to solicit comments from interested persons and public

officials concerning the Proposed Project. The meetings had the following objectives:

• Promote a better understanding of the proposed project including the puqiose,

need, potential benefits and impacts, and PUCT certification process;

• Inform the public with regard to the routing procedure, schedule, and route

approval process; and

• Gather the values and concerns of the public and community leaders.

The meetings were configured in an informal information station format rather than a

formal speaker/audience format, with each station assigned to a particular aspect of the

project or routing process and staffed with LCRA or POWER staff. Each station included

maps, illustrations, photographs, or text explaining each particular topic. Three GIS

computer stations were available to show the extent of the project, the proposed

preliminary alternative route segments, Williamson Appraisal District parcel boundaries,

and recent aerial photography of the project area. The GIS stations were also available to
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answer detailed questions such as the approximate distance from a proposed preliminary

route segment centerline to the nearest comer of a habitable structure. Interested persons

were encouraged to visit each station in order so that the entire process could be

explained in the logical sequence of project development. The information station format

is typically advantageous because it allows attendees to process information in a more

relaxed manner and also allows them to focus on their particular area of interest and ask

specific questions. Furthermore, the one-to-one discussions with LCRA or POWER

personnel typically encourage more interaction from those persons who might be hesitant

to participate in a more formal speaker-audience format.

A total of 615 people signed in as attending the public open house meetings. In some

cases, only one spouse or family member signed in when more than one may have been

present. All attendees were offered a questionnaire, a preliminary route segment map,

and a frequently asked questions document (see Appendix B of the EA). Some attendees

handed in completed questionnaires at the meetings (totaling 255), while others took

questionnaires with them, acquired questionnaires from neighbors, or accessed

questionnaires from the LCRA Project website. A total of 1,433 additional completed

questionnaires were sent to LCRA TSC following the open house meetings. Thus, a total

of 1,688 questionnaires were received by LCRA TSC at or following the October 2015

public open house meetings. Additionally, thousands of comments were also received in

the form of letters or emails.

Additional information concerning the public involvement program and discussion

summarizing the questionnaire results is located in Section 4.2.2 pages 4-2 through 4-7 of

the EA. A representative copy of the questionnaire provided for the Proposed Project is

included in Appendix B of the EA.
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19. Routing IVIaps:

Base maps should be a full scale (one inch = not more than one mile) highway map

of the county or counties involved, or other maps of comparable scale denoting

sufficient cultural and natural features to permit location of all routes in the field.

Provide a map (or maps) showing the study area, routing constraints, and all routes

or line segments that were considered prior to the selection of the routes. Identify

the routes and any existing facilities to be interconnected or coordinated with the

project. Identify any taps, ties, meter points, or other facilities involving other

utilities on the routing map. Show all existing transmission facilities located in the

study area. Include the locations of radio transmitters and other electronic

installations, airstrips, irrigated pasture or cropland, parks and recreational areas,

historical and archeological sites (subject to the instructions in Question 27), and

any environmentally sensitive areas (subject to the instructions in Question 29).

Provide aerial photographs of the study area displaying the date that the

photographs were taken or maps that show (1) the location of each route with each

route segment identified, (2) the locations of all major public roads including, as a

minimum, all federal and state roadways, (3) the locations of all known habitable

structures or groups of habitable structures (see Question 19 below) on properties

directly affected by any route, and (4) the boundaries (approximate or estimated

according to best available information if required) of all properties directly

affected by any route.

For each route, cross-reference each habitable structure (or group of habitable

structures) and directly affected property identified on the maps or photographs

with a list of corresponding landowner names and addresses and indicate which

route segment affects each structure/group or property.

BaseJVIaps

Figure 4-27 of the EA (Appendix D), titled Primary Alternative Routes, produced at a

scale of 1 inch = 800 feet, is provided in map pockets in the EA. These maps were

produced using a USGS topographic base. They depict the study area for the project,

locations of radio transmitters and other electronic installations, airports/airstrips, parks

and recreational areas, historical sites, environmentally sensitive areas and other

constraints. The maps also contain the alternative routes for the project. For their

protection, locations of archaeological sites are not shown on the maps.

Figure 5-1 of the EA (Appendix E), titled Habitable Structures and Other Land Use

Features in the Vicinity of the Primary Alternative Routes, which consists of aerial

photography produced at a scale of 1 inch =800 feet, is provided in a map pocket in the

EA. The aerial photo-based maps include parcel boundaries identified from a review of

the tax appraisal district records and combined, as appropriate, to reflect instances where
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multiple parcels are owned by a single individual or group in the study area. The

locations of all known habitable structures located within 300 feet of the centerline of

primary alternative routes on properties directly affected by the project are also identified

on Figure 5-1. The habitable structures and other land use features map (Figure 5-1,

Appendix E of the EA) was produced using aerial imagery flown in September 2015.

Base maps include sufficient cultural and natural features to permit location of the

alternative routes in the field, and they depict existing electric transmission lines (based

on infonnation available to POWER), and major public roads located within the study

area, as applicable.

Maps showing the study area and all preliminary route segments in a format similar to

EA Figures 4-27 and 5-1 were presented at the public open house meetings. Figure 4-1

depicts the preliminary route segments presented at the open houses.

Directly Affected Property IVlaps

Attachment 8 to this Application includes 17 maps (utilizing aerial photography) titled

Location of Directly Affected Properties, that identify directly affected properties, tract

IDs, and the location ofhabitable structures (including labels) within approximately 300

feet of the centerline of the transmission line alternatives and approximate parcel

boundary lines (based on tax appraisal district records). These maps show the location of

each proposed alternative route with each route segment identified, and the locations of

all major public roads, including all federal and state roadways.

Attachment 9 to this Application is a list that cross-references each habitable structure, or

group of habitable structures, and directly affected properties identified on the maps

provided in Attachment 8 with a list of tract IDs and corresponding landowner names and

addresses. Landowner names and addresses were obtained by review of information

obtained from the Williamson Appraisal District.

20. Permits:

List any and all permits and/or approvals required by other governmental agencies

for the construction of the proposed project. Indicate whether each permit has been

obtained.

Upon approval of the Application by the PUC, the following permits/approvals would be

required and obtained prior to the commencement of construction:

• WTiere the approved route of the transmission line crosses a state-maintained

road or highway, LCRA TSC will obtain a permit from the Texas Department of

Transportation (TxDOT). If any portion of the transmission line will be accessed

from a state-maintained road or highway, LCRA TSC will obtain a permit from

TxDOT.
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• Where the transmission line crosses a state-owned riverbed or navigable stream,

LCRA TSC will obtain a Miscellaneous Easement (ME) from the General Land

Office (GLO).

• Since more than one acre will be disturbed during construction of the project, a

Storm Water Pollution Prevention Plan (SWPPP) will be necessary. Further,

because more than five acres will be disturbed, a Notice of Intent (N01) will be

prepared by LCRA TSC for the Texas Commission on Environmental Quality

(TCEQ). The controls specified in the SWPPP will be monitored in the field.

• The TCEQ's Edwards Aquifer rules (Title 30 Texas Administrative Code

Chapter 213) apply to constmction and other ground-distirbing activities on the

recharge, transition, or contributing zone as mapped by TCEQ. When

constructing on the Edwards Aquifer, preparation of an Edwards Aquifer

Protection Plan (EAPP), including a water pollution abatement plan (WPAP),

may be required. The installation of electrical transmission lines is a regulated

activity that is exempt from the EAPP requirements. However, proposed

substations on the recharge, transition, or contributing zone are subject to the

rules. Such permits or regulatory approvals will be obtained by LCRA TSC prior

to construction.

• Upon approval of the Application and prior to construction, a detailed Natural

Resources Assessment (NRA) and Cultural Resources Assessment (CRA) will be

performed on the approved route. Depending on the results of these assessments,

permits or regulatory approvals may be required from the U.S. Army Corps of

Engineers (USAGE), USFWS, TCEQ, or Williamson County. Such permits or

regulatory approvals will be obtained by LCRA TSC prior to construction.

• After alignments and structure locations/heights are designed and engineered,

LCRA TSC will make a final determination of the need for Federal Aviation

Administration (FAA) notification, based on structure locations and designs. In

some areas, if necessary, LCRA TSC could use lower-than-typical structure

heights and could add marking and/or lighting to certain structures to avoid or

accommodate FAA requirements.

• LCRA TSC will report the status of the Proposed Project to the PUC on LCRA

TSC's Monthly Construction Progress Report, beginning with the first report

following the filing of a CCN application, and in each subsequent monthly

progress report until constmction is completed and actual project costs have been

reported. As required by the PUC, LCRA TSC will submit locational and

attribute data for the approved route after it is constructed.
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21. Habitable structures:

For each route list all single-family and multi-family dwellings and related

structures, mobile homes, apartment buildings, commercial structures, industrial

structures, business structures, churches, hospitals, nursing homes, schools, or other

structures normally inhabited by humans or intended to be inhabited by humans on

a daily or regular basis within 300 feet of the centerline if the proposed project will

be constructed for operation at 230kV or less, or within 500 feet of the centerline if

the proposed project will be constructed for operation at greater than 230kV.

Provide a general description of each habitable structure and its distance from the

centerline of the route. In cities, towns or rural subdivisions, houses can be

identified in groups. Provide the number of habitable structures in each group and

list the distance from the centerline of the route to the closest and the farthest

habitable structure in the group. Locate all listed habitable structures or groups of

structures on the routing map.

The locations of habitable structures within 300 feet of the centerline of each route

segment are listed and described with the approximate distance from the route segment

centerline in Appendix C, Tables 5-3 through 5-33 of the EA and are shown on Figure 5-

1, Sheet Nos. 1 and 2 in Appendix E of the EA. The total numbers ofhabitable structures

for the 31 primary alternative routes are provided in the table below. Column two

designates the number of habitable structures within 300 feet of the ROW centerline,

while column three contains relevant information related to newly affected habitable

structures within 300 feet of the ROW centerline. For a more detailed explanation of the

relationship between these two metrics, see Section 5.2.3.1 of the EA.

Primary

Alternative

Route

1

2

3

4

5

6

7

8

9

10

Total number of habitable
structures within 300 feet

of the centerline

501

376

306

425

312

473

580

254

272

281

Number of newly affected

habitable structures

within 300 feet of the
centerline

269

146

71

105

77

241

263

247

259

269
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22.

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

306

186

827

557

299

267

270

669

582

388

411

401

115

336

663

576

596

509

583

511

461

291

173

532

262

286

255

263

354

267

161

96

83

105

324

348

261

369

282

266

282

146

Electronic Installations:

For each route, list all commercial AM radio transmitters located within 10,000 feet

of the center line of the route, and all F1VI radio transmitters, microwave relay

stations, or other similar electronic installations located within 2,000 of the center

line of the route. Provide a general description of each installation and its distance

from the center line of the route. Locate all listed installations on a routing map.

There are no known commercial AM radio transmitters located within 10,000 feet of any

of the primary alternative routes. There are 16 known communication towers (FM radio

transmitters, microwave towers, or other electronic communications towers) that are

located within 2,000 feet of any of the primary alternative routes. A listing, description,

and approximate distance from the centerlme of each of the primary alternative routes are

presented in Table 5-36 and in Appendix C, Tables 5-3 through 5-33 of the EA, and the

locations of these electronic installations are shown on Figures 4-27 and 5-1, Page Nos. 1

and 2 in Appendix D and E of the EA.
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For additional information on electronic installations, see Section 2.8.5 and Section 5.2.6

of the EA. None of the routes filed in this Application are anticipated to have any impact

on the existing communication towers.

23. Airstrips:

For each route, list all known private airstrips within 10,000 feet of the center line of

the project. List all airports registered with the Federal Aviation Administration

(FAA) with at least one runway more than 3,200 feet in length that are located

within 20,000 feet of the center line of any route. For each such airport, indicate

whether any transmission structures will exceed a 100:1 horizontal slope (one foot in

height for each 100 feet in distance) from the closest point of the closest runway.

List all listed airports registered with the FAA having no runway more than 3,200

feet iu length that are located within 10,000 feet of the center line of any route. For

each such airport, indicate whether any transmission structures will exceed a 50:1

horizontal slope from the closest point of the closest runway. List all heliports

located within 5,000 feet of the center line of any route. For each such heliport,

indicate whether any transmission structures will exceed a 25:1 horizontal slope

from the closest point of the closest landing and takeoffarea of the heliport. Provide

a general description of each listed private airstrip, registered airport, and heliport;

and state the distance of each from the center line of each route. Locate and identify

all listed airstrips, airports, and heliports on a routing map.

POWER'S review of federal and state aviation/airport maps and directories, aerial photo

interpretation and reconnaissance surveys, as well as information received from the

TxDOT Division of Aviation, identified no registered heliports located within 5,000 feet

of the centerline of any of the primary alternative routes, no FAA registered public or

military airports with runways longer than 3,200 feet identified within 20,000 feet of the

routes, and no FAA registered public or military airports with runways shorter than 3,200

feet identified within 10,000 feet of the routes. Three private airstrips were identified

within 10,000 feet of the centerline of one or more primary alternative routes.

Each airport/airstrip is listed and described with the approximate distance from the

centerline of each of the primary alternative routes in Table 5-34 and Appendix C, Tables

5-3 through 5-33 of the EA. These facilities are shown on Figures 4-27 and 5-1, Page

Nos. 1 and 2 in Appendix D and E of the EA.

For additional information on airports/airstrips, see Section 2.8.4 and Section 5.2.4 of the

EA. No significant impacts to these airports/airstrips are anticipated from construction of

the Proposed Project.
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24. Irrigation Systems:

For each route identify any pasture or cropland irrigated by traveling irrigation

systems (rolling or pivot type) that will be traversed by the route. Provide a

description of the irrigated land and state how it will be affected by each route

(number and type of structures etc.). Locate any such irrigated pasture or cropland

on a routing map.

Based on POWER'S review of aerial photography and field reconnaissance, no primary

alternate route of the Proposed Project crosses any known crop land or pastureland

imgated by traveling irrigation systems, either rolling or pivot type.

25. Notice:

Notice is to be provided in accordance with P.U.C. PROC. R. 22.52.

A. Provide a copy of the written direct notice to owners of directly affected

land. Attach a list of the names and addresses of the owners of directly

affected land receiving notice.

A copy of the written notice, with attachments, mailed to owners of directly-

affected land is included as Attachment 10 to this Application. A list of the

names and addresses of those owners of directly-affected land to whom notice

was mailed by first-class mail is included as Attachment 9 to this Application.

Landowners of record and their mailing addresses were determined by review of

information obtained from the Williamson Appraisal District.

B. Provide a copy of the written notice to utilities that are located within five

miles of the routes.

A copy of the written notice sent to utilities located within five miles of the

Proposed Project is included as Attachment 11 to this Application. The names

and addresses of utilities to whom the written notices were sent are included in

Attachment 12, page 1 to this Application.

C. Provide a copy of the written notice to county and municipal authorities.

A copy of the written notice sent to county and municipal authorities is included

as Attachment 11 to this Application. The names and addresses of county and

municipal authorities to whom the written notices were sent are included in

Attachment 12, pages 2 and 3 to this Application. The same notice was sent to

utilities, counties, and municipal authorities. LCRA TSC additionally sent

notification of the application to the Texas Office of Public Utility Counsel

(Attachment 12, page 1), independent school districts (Attachment 12, page 4),

and state and federal elected officials (Attachment 12, page 5).
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D. Provide a copy of the notice that is to be published in newspapers of general

circulation in the counties in which the facilities are to be constructed.

Attach a list of the newspapers that will publish the notice for this

application. After the notice is published, provide the publisher's affidavits

and tear sheets.

A copy of the public notice that will be published in the Hill Country News,

Williamson County Sun, Austin American-Statesman, and Round Rock Leader

(newspapers of general circulation in Williamson County where the transmission

facilities are to be constructed) once for one week after the Application is filed

with the PUC is included as Attachment 13 to this Application. Publisher's

affidavits will be filed with the PUC showing proof of notice as soon as available

after filing of this Application.

For a CREZ application, in addition to the requirements of P.U.C. PROC. R. 22.52

the applicant shall, not less than twenty-one (21) days before the filing of the

application, submit to the Commission staff a "generic" copy of each type of

alternative published and written notice for review. Staffs comments, if any,

regarding the alternative notices will be provided to the applicant not later than

seven days after receipt by Staff of the alternative notices, Applicant may take into

consideration any comments made by Commission staff before the notices are

published or sent by mail.

26. Parks and Recreation Areas:

For each route, list all parks and recreational areas owned by a governmental body

or an organized group, club, or church and located within 1,000 feet of the center

line of the route. Provide a general description of each area and its distance from

the center line. Identify the owner of the park or recreational area (public agency,

church, club, etc.). List the sources used to identify the parks and recreational

areas. Locate the listed sites on a routing map.

POWER reviewed U.S. Geological Survey topographic maps, TxDOT county highway

maps, recent aerial photography, and field reconnaissance as well as information received

from the cities of Cedar Park, Georgetown, Leander, and Round Rock and Williamson

County to identify parks and recreation areas within the study area. Based on this review,

POWER identified 63 parks or recreation areas located within 1,000 feet of the centerline

of one or more of the primary alternative routes.

For more information on parks and recreational areas see Section 2.8.6 and Section 5.2.5

of the EA. No significant impacts to the use of the parks and recreation facilities located

within the study area are anticipated from any of the primary alternative routes.
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27. Historical and Archeological Sites:

For each route, list all historical and archeological sites known to be within 1,000

feet of the center line of the route. Include a description of each site and its distance

from the center line. List the sources (national, state or local commission or

societies) used to identify the sites. Locate all historical sites on a routing map. For

the protection of the sites, archeological sites need not be shown on maps.

POWER conducted a literatire review and records search at the Texas Historical

Commission and The Texas Archeological Research Laboratory at the University of

Texas at Austin to identify known historical and archaeological sites located within 1,000

feet of the centerline of each of the primary alternative routes. For more information

regarding site descriptions and the evaluation of the historical and archaeological sites

located within the study area, see Section 2.11 and Section 5.3 of the EA.

Based on POWER'S review, 82 recorded archeological sites are located within 1,000 feet

of the centerline of one or more of the primary alternative routes. Twenty-three of the

identified sites are crossed by primary alternative route ROWs. Fifty-five of the sites are

recorded as prehistoric sites, 13 are recorded as historic sites, 10 sites have both

prehistoric and historic components, and no site forms are available on the Texas

Archeological Site Atlas for four sites. These sites are listed and described with the

approximate distance from the centerline for each of the primary alternative routes in

Table 5-37 and Appendix C, Tables 5-3 through 5-33 of the EA. For the protection of

these sites, they are not shown on the routing maps.

28. Coastal Management Program:

For each route, indicate whether the route is located, either in whole or in part,

within the coastal management program boundary as defined in 31 T.A.C. §503.1.

If any route is, either in whole or in part, within the coastal management program

boundary, indicate whether any part of the route is seaward of the Coastal Facilities

Designation Line as defined in 31 T.A.C. §19.2(a)(21). Using the designations in 31

T.A.C. §501.3(b), identify the type(s) of Coastal Natural Resource Area(s) impacted

by any part of the route and/or facilities.

No part of any primary alternative route is located within the Coastal Management

Program boundary, as defined in 31 T.A.C. §503.1.

29. Environmental Impact:

Provide copies of any and all environmental impact studies and/or assessments of

the project. If no formal study was conducted for this project, explain how the

routing and construction of this project will impact the environment. List the

sources used to identify the existence or absence of sensitive environmental areas.

Locate any environmentally sensitive areas on a routing map. In some instances,

the location of the environmentally sensitive areas or the location of protected or
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endangered species should not be included on maps to ensure preservation of the

areas or species. Within seven days after filing the application for the project,

provide a copy of each environmental impact study and/or assessment to the Texas

Parks and Wildlife Department (TPWD) for its review at the address below.

Include with this application a copy of the letter of transmittal with which the

studies/assessments were or will be sent to the TPWD.

Wildlife Habitat Assessment Program

Wildlife Division

Texas Parks and Wildlife Department

4200 Smith School Road

Austin, Texas 78744

The applicant shall file an affidavit confirming that the letter of transmittal and

studies/assessments were sent to TPWD.

The EA describes the natural resources, cultural resources, land uses, and other sensitive

areas that may occur within the study area. The EA also describes how the Proposed

Project may impact such resources. Specifically, the EA includes data obtained from

TPWD, including the Texas Natural Diversity Database (TXNDD) and a list of

Ecologically Significant Stream Segments (ESSS) in-the study area.

LCRA TSC will provide a copy of the EA to TPWD within seven days after the

Application is filed. A copy of the letter oftransmittal of the EA to TPWD is provided as

Attachment 14 to this Application. An affidavit confinning that the letter of transmittal

and a copy of the EA were sent to TPWD will be filed with the PUC.

30. Affidavit

Attach a sworn affidavit from a qualified individual authorized by the applicant to verify

and affirm that, to the best of their knowledge, all information provided, statements

made, and matters set forth in this application and attachments are true and correct.

A sworn affidavit is attached below.
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AFFIDAVIT OF CHRISTIAN POWELL

STATE OF TEXAS §
§

Before me, the undersigned authority, Christian Powell, being first duly sworn, deposes

and states:

"My name is Christian Powell. I am a Semor Regulatory Case Manager for the Lower

Colorado River Authority. I am over the age oftwenty-one, and am competent to make the

following affidavit:

On behalf of LCRA Transmission Services Corporation (LCRA TSC) and in my

capacity as Senior Regulatory Case Manager on the Leander-Round Rock 138-kV

Transmission Line Project, I am authorized to file and verify the CCN Application

for LCRA TSC. I am personally familiar with the documents filed with this

application, and I have complied with all the requirements contained in the

application; furthermore, all such statements made and matters set forth herein with

respect to LCRA TSC are tme and correct."

Christian Powell
Affiant

SUBSCRIBED AND SWORN TO BEFORE ME, a Notary Public in and for the State of

Texas, this ^ /^- day ofj^/j 2016.

^%'<fc MEUSSAM.GREGG
//^J^\ Notary Public, State of Texas
^.W^ Comm. Expires 10-01-2018

^^ Notary »D 744373.2 Notary Public
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2705 West Lake Drive 7620 Metro Center Drive

Taylor, Texas 76574 Austin, Texas 78744

T: 512.2483000 T: 512.225.7000
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ERCOr

E d
-&—afc-l±J

June 18,2014

Mr. Ross PhHUps
Vice President and Chief Operating Officer
Lower Colorado River Authority
P.O. Box 220

Austin, TX 78767-0220

Mr. Kennefh A. Donohoo

Director, System Plannmg

Oncor Electric Delivery
2233-B Mountain Creek PKWY
Dallas, TX 75211-6716

Mr. Robert A. Peterson

Senior Director, Engmeering

Pedemales Electric Cooperative^ Lie

P.O. Box 1

Johnson City, TX 78636-0001

RE: Leander-Parmer-Round Rock project

On June 10, 2014 the Electric Reliability Council of Texas (ERCOT) Board of Directors
recommended the following Tier 1 transmission project as needed to support the reliability of the
ERCOT Regional transmission system:

Leander-Parmer-Round Rock project:

• Construct a new Farmer 138 kV Substation

• Construct a new single circuit 138 kV line (approximately 12.6 miles) on a double circuit
capable structure that connects the existing Leander and Round Rock substations to the

new Farmer Substation with an emergency rating of approximately 446 MVA
• Add terminal equipment at the Leander and Round Rock substations for the new

transmission line

• Upgrade the 13 8 kV bus at the Leander Substation

Additional details on this project are included in the Attachment A to this letter.

This project was supported throughout the ERCOT planning process, which included
participation of all market segments through the ERCOT RPG. ERCOTs recommendation to the
Board was reviewed by fhe ERCOT Regional Planning Group and the ERCOT Technical
Advisory Committee (TAG). ERCOT staff looks forward to the successful completion of the
work and is ready to assist you with any planning and operations related activities.
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Should you have any questions please contact me at any time.

Sincerely,

Warren Lasher

Director System Planning

ec:

Shawnee Claibom-Pmto, PUCT
Trip Doggett, ERCOT
Ken Mylntyre, ERCOT
JeffBUlo, ERCOT
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1. Introduction 

 
Electric load in western Williamson County, that includes the cities of Leander and Cedar Park, 
is projected to experience significant growth.  From 2002 to 2012, the summer peak load in the 

area has grown from approximately 183 MW to 360 MW.  The summer peak load is forecasted 
to be 575 MW in 2022 which is an increase of 59% from the actual 2012 load.  According to 
Pedernales Electric Cooperative (PEC) assessments, the existing distribution system cannot serve 
the forecasted load growth in the area since substation transformers and feeders will overload 

and distribution-only upgrades are not feasible solutions to address this reliability of service 
problem.  PEC has identified a need to create two new transmission-to-distribution substations to 
serve the growing load in the area. One substation, which is needed by 2019, is to be located near 
the intersection of Parmer Lane and Highway 1431 and is referred to as Parmer substation in this 

report.  The other substation, which is needed by 2020, is to be located near the intersection of 
East Crystal Falls Parkway and Ronald Reagan Boulevard.  The existing transmission system 
surrounding the locations of these two load areas consist of a 138 kV transmission line that 
parallels Highway 183, a 138 kV line that parallels Highway 45, and a 138 kV line that parallel 

Interstate 35.  There are no transmission sources near these locations to serve the new substations 
needed in this area.  Figure 1 shows the map of the existing transmission system in the study 
area. 
 

            
Figure 1: Existing transmission system in Western Williamson County 

General Location for 

New Substation 2 

General Location for 

New Substation 1 
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To meet the significant load growth in the area, Parmer Substation needs to be created by 2019. 
Accordingly, new transmission lines have to be added to serve the load at Parmer Substation by 
2019.  Additionally, the LCRA Transmission Services Corporation (LCRA) identified thermal 

overload and voltage criteria violations on the existing transmission system in the area. 
 
In an effort to serve the new substations and relieve the reliability criteria violations in the 
western Williamson County area, LCRA and PEC proposed the following transmission 
improvements:  

 Construct a new Parmer Substation. 

 Construct a 138 kV transmission line (approximately 12.6 miles) with an emergency 
rating of approximately 440 MVA connecting the existing Leander and Round Rock 
substations to the new Parmer Substation.  

 Add terminal equipment at the existing Leander and Round Rock substations for the 
new transmission line. 

 Upgrade the 138 kV bus at the Leander Substation. 

This project was submitted as a Tier 1 project with an estimated cost of $50.9 million.  ERCOT 
analyzed the system needs and reviewed the proposed project along with several other alternative 
projects.  The need for the addition of a new load serving substation in an area near the 
intersection of East Crystal Falls Parkway and Ronald Reagan Boulevard was not analyzed in 
this review since the decision to proceed with the construction of this facility does not need to be 
made at this time. 

2. Study Approach 

2.1 Study Base Case 

ERCOT used the 2018 SE summer peak case built for the 2013 Regional Transmission Plan 
(RTP) in order to create a study base case for 2019. The 2019 load forecast from LCRA for the 
substations in the study area was applied to the case. Based on the result of the 2013 RTP, two 
new Tier 4 transmission upgrades in the study area were modeled to create the study case: 

 

 Avery Ranch – Jollyville 138 kV transmission line upgrade  

 Marshall Ford – Lago Vista 138 kV transmission line upgrade 

 
ERCOT also analyzed 2022 conditions in the study area.  For the 2022 load level study, ERCOT 
used the latest 2020 SSC summer peak case built for the 2014 RTP.  The 2022 load forecast from 
LCRA for the substations in the study area was applied to the case. Table 1 summarizes the area 

substation loads. 
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Table 1: Summary of Loads in the study area 

Bus Number Substation 
2019 Load 

(MW) 

2022 Load 

(MW) 

7524 Seward Junction 28.8 33.1 

7525 Leander 61.8 58.0 

7527 Blockhouse 54.9 62.4 

7529 Whitestone 67.0 77.0 

7530 Kent street 35.3 40.5 

7531 Buttercup 66.3 75.4 

7533 Balcones 90.7 102.4 

7534 Avery Ranch 69.0 80.1 

7367 Parmer 28.4 45.8 

 Total Load 502 575 

 

2.2 Study Criteria 

The criteria applied for the AC power flow analyses are consistent with the ERCOT Planning 
Guide 4.1.1.2 and the 2013 RTP. For the reliability analysis, the following limits were enforced: 
 

 Rate A under pre-contingency conditions for 60 kV and above transmission lines and 
transformers with a low side voltage of 60 kV and above 

 Rate B under post-contingency conditions for 60 kV and above transmission lines and 

transformers with a low side voltage of 60 kV and above 

 0.95 pu voltage under pre-contingency conditions for 100 kV and above transmission 
lines and transformers with a low side voltage of 100 kV and above 

 0.90 pu voltage under post-contingency conditions for 100 kV and above transmission 

lines and transformers with a low side voltage of 100 kV and above 
 
 

2.3 Tools 

ERCOT utilized the following software tools for the independent review of the Leander - Parmer 
project: 

 PowerWorld version 17 with SCOPF was used for AC power flow analysis 

 VSAT and PSAT version 11 were used to perform power transfer analysis 

 UPLAN version 8.12.0.9073 was used to perform security-constrained economic analysis 
 

2.4 Base Case Study Results 

Both thermal and voltage analyses were performed using the 2019 and 2022 study cases. No 
reliability issues were identified in 2019. Both thermal overloads and low voltages were 
identified in 2022 under G-1+N-1 contingency conditions as shown in table 2 and table 3 (under 
the G-1+N-1 condition for the loss of the largest Ferguson unit). 
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Table 2: Thermal overloads in 2022 forecasted peak load under G-1+N-1 
Branch Contingency Loading in 2022 

Lago Vista – Nameless 138 kV Whitestone – Buttercup 138 kV  106.7% 

Hutto – Round Rock NE 138 kV 

ckt 2 

Techridge – Howard Lane 138 kV  103.4% 

 
Table 3: Low voltages in 2022 forecasted peak load under G-1+N-1 

Bus Name Contingency Bus Voltage in 2022 

Whitestone 138 kV Whitestone – Buttercup 138 kV 0.89 pu 

Blockhouse 138 kV Whitestone – Buttercup 138 kV 0.89 pu 

Leander 138 kV Whitestone – Buttercup 138 kV 0.89 pu 

Seward Junction 138 kV Whitestone – Buttercup 138 kV 0.89 pu 

Round Rock NE 138 kV Hutto – Round Rock NE 138kV  ckt 1 0.89 pu 

 

3. Description of Project Alternatives 

To address the load growth and the reliability need in the area, thirteen project alternatives were 
studied, these options are discussed below. 

 
A 32 MVar of capacitor bank was added at Seward Junction to during the evaluation of each 
study option to address the low voltage issues along the Andice, Seward Junction and Parmer 
substations. 

 

      Option 1 - Chief Brady - Parmer - Whitestone 138 kV transmission line  
 

 Construct a new Parmer 138 kV Substation in Williamson County. 

 Construct a new single circuit 138 kV line (approximately 14.8 miles) on a double circuit 
capable structure that connects the existing Chief Brady and Whitestone substations to 
the new Parmer Substation with an emergency rating of at least 446 MVA. 

 Add terminal equipment at the Chief Brady and Whitestone substations for new 
transmission line. 

 Upgrade the existing Round Rock to Chief Brady 138 kV transmission line to achieve an 
emergency rating of at least 446 MVA. 

      The estimated cost for Option 1 is $ 62.3 million. 

 

      Option 2 – Chief Brady - Parmer - Avery Ranch 138 kV transmission line  
        

 Construct a new Parmer 138 kV Substation in Williamson County. 

 Construct a new single circuit 138 kV line (approximately 14.8 miles) on a double circuit 
capable structure that connects the existing Chief Brady and Avery Ranch substations to 
the new Parmer Substation with an emergency rating of at least 446 MVA.  

 Add terminal equipment at the Chief Brady and Avery Ranch substations for new 
transmission line. 
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 Upgrade the existing Round Rock to Chief Brady 138 kV transmission line to achieve an 
emergency rating of at least 446 MVA. 

The estimated cost for Option 2 is $60.9 million. 
  

      Option 3 – Chief Brady - Parmer - Jollyville 138 kV transmission line  

        
 Construct a new Parmer Substation in Williamson County. 

 Construct a new single circuit 138 kV line (approximately 15.8 miles) on a double circuit 
capable structure that connects the existing Chief Brady and Jollyville substations to the 
new Parmer Substation with an emergency rating of at least 446 MVA. 

 Add terminal equipment at the Chief Brady and Jollyville substations for new 
transmission line. 

The estimated cost for Option 3 is $63.6 million. 
 

      Option 4 – Seward Junction - Parmer - Avery Ranch 138 kV transmission line  

        
 Construct a new Parmer Substation in Williamson County. 

 Construct a new single circuit 138 kV line (approximately 14.1 miles) on a double circuit 
capable structure that connects the existing Seward Junction and Avery Ranch 
substations to the new Parmer Substation with an emergency rating of at least 446 MVA. 

 Add terminal equipment at the Seward Junction and Avery Ranch substations for new 
transmission line. 

The estimated cost for Option 4 is $54.0 million. 
 

      Option 5 – Seward Junction - Parmer - Jollyville 138 kV transmission line 

        
 Construct a new Parmer Substation in Williamson County. 

 Construct a new single circuit 138 kV line (approximately 15.1 miles) on a double circuit 
capable structure that connects the existing Seward Junction and Jollyville substations to 
the new Parmer Substation with an emergency rating of at least 446 MVA. 

 Add terminal equipment at the Seward Junction and Jollyville substations for new 
transmission line. 

The estimated cost for Option 5 is $56.8 million. 
 

      Option 6 – Seward Junction - Parmer - Round Rock 138 kV transmission line  

        
 Construct a new Parmer Substation in Williamson County. 

 Construct a new single circuit 138 kV line (approximately 16.5 miles) on a double circuit 
capable structure that connects the existing Seward Junction and Round Rock substations 
to the new Parmer Substation with an emergency rating of at least 446 MVA.  

 Add terminal equipment at the Seward Junction and Round Rock substations for new 
transmission line. 
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The estimated cost for Option 6 is $61.9 million. 
 

       

Option 7 – Leander - Parmer - Avery Ranch 138 kV transmission line  
        

 Construct a new Parmer Substation in Williamson County. 

 Construct a new single circuit 138 kV line (approximately 10.3 miles) on a double circuit 
capable structure that connects the existing Leander and Avery Ranch substations to the 
new Parmer Substation with an emergency rating of at least 446 MVA. 

 Add terminal equipment at the Leander and Avery Ranch substations for new 
transmission line. 

The estimated cost for Option 7 is $43.1 million. 
 

       Option 8 – Leander - Parmer - Jollyville 138 kV transmission line  
        

 Construct a new Parmer Substation in Williamson County. 

 Construct a new single circuit 138 kV line (approximately 11.4 miles) on a double circuit 
capable structure that connects the existing Leander and Jollyville substations to the new 
Parmer Substation with an emergency rating of at least 446 MVA. 

 Add terminal equipment at the Leander and Jollyville substations for new transmission 
line. 

The estimated cost for Option 8 is $46.2 million. 
 

       Option 9 – Leander - Parmer - Chandler 138 kV transmission line  
        

 Construct a new Parmer Substation in Williamson County. 

 Construct a new Chandler Substation along the existing Chief Brady to Round Rock 138 
kV transmission line. 

 Construct a new single circuit 138 kV line (approximately 13.5 miles) on a double circuit 
capable structure that connects the existing Leander Substation and new Chandler 
Substation to the new Parmer Substation with an emergency rating of at least 446 MVA. 

 Add terminal equipment at the Leander Substation for new transmission line. 

 Upgrade the existing Round Rock to Chief Brady 138 kV transmission line between 
Round Rock and the new Chandler Substation to achieve an emergency rating of at least 
446 MVA. 

The estimated cost for Option 9 is $54.4 million. 
 

       Option 10 – Leander - Parmer - Round Rock South 138 kV line  
        

 Construct a new Parmer Substation in Williamson County. 

 Construct a new single circuit 138 kV line (approximately 15.4 miles) on a double circuit 
capable structure that connects the existing Leander and Round Rock South substations to 
the new Parmer Substation with an emergency rating of at least 446 MVA. 
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 Add terminal equipment at the Leander and Round Rock South substations for new 
transmission line. 

   The estimated cost for Option 10 is $77.5 million. 
 

       Option 11 – Leander - Parmer - Round Rock 138 kV line (LCRA proposed Option) 

        
 Construct a new Parmer Substation in Williamson County. 

 Construct a new single circuit 138 kV line (approximately 12.6 miles) on a double circuit 
capable structure that connects the existing Leander and Round Rock substations to the 
new Parmer Substation with an emergency rating of at least 446 MVA. 

 Add terminal equipment at the Leander and Round Rock substations for new 
transmission line.   

The estimated cost for Option 11 is $50.9 million. 
 

Option 12 – Leander - Parmer - Chief Brady 138 kV transmission line  

        
 Construct a new Parmer Substation in Williamson County. 

 Construct a new single circuit 138 kV line (approximately 14.8 miles) on a double circuit 
capable structure that connects the existing Leander and Chief Brady substations to the 
new Parmer Substation with an emergency rating of at least 446 MVA. 

 Add terminal equipment at the Leander and Chief Brady substations for new transmission 
line. 

 Upgrade the existing Round Rock to Chief Brady 138 kV transmission line to achieve an 
emergency rating of at least 446 MVA. 

The estimated cost for Option 12 is $63.7 million. 
 

      Option 13 – Leander - Parmer - Westinghouse South 138 kV transmission line  

        
 Construct a new Parmer Substation in Williamson County. 

 Construct a new Westinghouse South Substation along the existing Westinghouse to 
Westinghouse Tap 138 kV transmission line.  

 Construct a new single circuit 138 kV line (approximately 13.5 miles) on a double circuit 
capable structure that connects the existing Leander Substation and new Westinghouse 
South Substation to the new Parmer Substation with an emergency rating of at least 446 
MVA. 

 Add terminal equipment at the Leander Substation for new transmission line. 

The estimated cost for Option 13 is $52.4 million. 
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Table 4: Summary of the Options studied 
Option From Bus of New 

Line 

To Bus of New 

Line 

Project Cost 

($ Million) 

Approximate 

Length 
(miles) 

1 Chief Brady Whitestone 62.3 14.8 

2 Chief Brady Avery Ranch 60.9 14.8 

3 Chief Brady Jollyville 63.6 15.8 

4 Avery Ranch Seward Junction 54.0 14.1 

5 Jollyville Seward Junction 56.8 15.1 

6 Round Rock Seward Junction 61.9 16.5 

7 Avery Ranch Leander 43.1 10.3 

8 Jollyville Leander 46.2 11.4 

9 Chandler Leander 54.4 13.5 

10 Round Rock S Leander 77.5 15.4 

11 Round Rock Leander 50.9 12.6 

12 Chief Brady Leander 63.7 14.8 

13 Westinghouse S Leander 52.4 13.5 

 

4. Evaluation of Study Options 

4.1 Reliability Analysis 

All the analysis was performed under the G-1+N-1 contingency conditions.  The loss of a 
Ferguson unit constitutes to the most limiting G-1 contingency condition in the study area.  Table 

5 and Table 6 show the transmission line loadings in 2019 and 2022.  The full contingency 
analysis results for 2019 and 2022 are provided in Appendix A and B respectively. 
 

Table 5: Top Transmission Line Loadings in 2019 under G-1+N-1 
Option From Bus of New 

Line 

To Bus of New 

Line 

Hutto – Round 

Rock NE 138 kV 

Lago Vista – 

Nameless 138 kV 

Base Case   < 92% 92.7% 

1 Chief Brady Whitestone < 92% < 92% 

2 Chief Brady Avery Ranch < 92% < 92% 

3 Chief Brady Jollyville 93.3% < 92% 

4 Avery Ranch Seward Junction < 92% < 92% 

5 Jollyville Seward Junction < 92% < 92% 

6 Round Rock Seward Junction 96.8% < 92% 

7 Avery Ranch Leander < 92% < 92% 

8 Jollyville Leander < 92% < 92% 

9 Chandler Leander 96.9% < 92% 

10 Round Rock S Leander 93.9% < 92% 

11 Round Rock Leander 98.9% < 92% 

12 Chief Brady Leander 95.0% < 92% 

13 Westinghouse S Leander 94.2% < 92% 
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Table 6: Top Transmission Line Loadings in 2022 under G-1+N-1 
 

Option 

 

From Bus of 
New Line 

 

To Bus of 
New Line 

Hutto – 

Round Rock 
NE 138 kV 

Lago Vista – 

Nameless 138 
kV 

Howard 

Lane – 
Jollyville 138 

kV 

MarshallFord 

– Bullick 
Hollow138 kV 

Base 

Case 

  

103.4% 106.7% 88.7% 96.0% 

1 Chief Brady Whitestone 108.5% < 92% < 92% < 92% 

2 Chief Brady Avery 

Ranch 108.6% 95.1% < 92% < 92% 

3 Chief Brady Jollyville 105.4% 94.7% < 92% < 92% 

4 Avery Ranch Seward 

Junction 105.2% < 92% 92.9% 92.8% 

5 Jollyville Seward 

Junction 103.1% < 92% 93.0% < 92% 

6 Round Rock Seward 
Junction 111.4% < 92% < 92% < 92% 

7 Avery Ranch Leander 103.8% < 92% 92.1% 93.2% 

8 Jollyville Leander 103.1% < 92% 93.8% < 92% 

9 Chandler Leander 110.5% < 92% < 92% < 92% 

10 Round Rock S Leander 107.9% < 92% < 92% < 92% 

11 Round Rock Leander 113.7% < 92% < 92% < 92% 

12 Chief Brady Leander 108.2% < 92% < 92% < 92% 

13 Westinghouse S Leander 101.2% < 92% < 92% < 92% 

 
As shown in Table 6, Hutto – Round Rock NE 138 kV circuit # 2 overloads under the 
contingency loss of the Techridge – Howard Lane 138 kV line and Lago Vista – Nameless 138 

kV overloads for the contingency loss of Whitestone – Buttercup 138 kV line in 2022 in the base 
case. None of the options studied would resolve the overload on the Hutto – Round Rock NE 138 
kV circuit # 2 in 2022. Therefore, it was assumed that the Hutto – Round Rock NE 138 kV 
circuit # 2 needs to be upgraded by 2022 regardless of this project.   

 
All the thirteen options effectively resolve the Lago Vista – Nameless 138 kV overload in 2022.  
Under Option 2 and Option 3, the loading on Lago Vista – Nameless 138 kV is relatively high 
(close to 95%) under the contingency loss of Whitestone – Buttercup 138 kV line in 2022 and 

any load increase in the area could overload the Lago Vista – Nameless 138 kV beyond 2022. 
 
The study results also showed that the alternatives that terminate at Jollyville and Avery Ranch 
(Option 4, Option 5, Option 7 and Option 8) would result in an increase in the loading on the 

Howard Lane - Jollyville 138 kV line by about 4% under the contingency loss of Williamson – 
Northwest 138 kV line.  While the alternatives that terminate near Round Rock would reduce the 
loading on the Howard Lane - Jollyville 138 kV line by about 15%. 
 

Under Option 4 and Option 7, the Marshall Ford – Bullick Hollow 138 kV line would be 
overloaded under the contingency loss of Avery Ranch – Jollyville 138 kV line if the area loads 
increase to around 640 MW.   
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A power transfer analysis was conducted for each option to evaluate the capability to support the 
future load growth in the study area. For transfer analysis, load in the study area was 
incrementally scaled up to simulate the continued load growth in the region.  Table 7 shows the 

power transfer analysis results at the point thermal overload observed. 
 

Table 7: Power Transfer Analysis Results under G-1+N-1 
 

Option 

 

From Bus of 

New Line 

 

To Bus of 

New Line 

Max 

Transfer 

(MW) 

Transfer Limit 

Violation Contingency 

1 Chief Brady Whitestone 730 Blockhouse – 

Whitestone 138 kV 

Gabriel – Glasscock 

138 kV 

2 Chief Brady Avery Ranch 635 Lago Vista – Nameless 

138 kV 

Buttercup – 

Whitestone 138 kV 

3 Chief Brady Jollyville 630 Lago Vista – Nameless 

138 kV 

Buttercup – 

Whitestone 138 kV 

4 Avery Ranch Seward 
Junction 

640 Marshall Ford – Bullick 
Hollow 138 kV 

Avery Ranch – 
Jollyville 138 kV 

5 Jollyville Seward 

Junction 

668 Howard Lane – 

Jollyville 138 kV 

Williamson -  

Northwest 138 kV 

6 Round Rock Seward 

Junction 

750 Seward Junction – 

Leander 138 kV 

Avery Ranch – 

Jollyville 138 kV 

7 Avery Ranch Leander 640 Marshall Ford – Bullick 

Hollow 138 kV 

Avery Ranch – 

Jollyville 138 kV 

8 Jollyville Leander 666 Howard Lane – 
Jollyville 138 kV 

Williamson -  
Northwest 138 kV 

9 Chandler Leander 702 Leander – Blockhouse 

138 kV 

Avery Ranch – 

Jollyville 138 kV 

10 Round Rock S Leander 690 Leander – Blockhouse 

138 kV 

Avery Ranch – 

Jollyville 138 kV 

11 Round Rock Leander 660 Leander – Blockhouse 

138 kV 

Avery Ranch – 

Jollyville 138 kV 

12 Chief Brady Leander 750 Leander – Blockhouse 
138 kV 

Avery Ranch – 
Jollyville 138 kV 

13 Westinghouse Leander 645 Round Rock – Round 

Rock WH 138 kV 

Avery Ranch – 

Jollyville 138 kV 

 
Based on the transfer capability analysis, it is concluded that all three least cost options (Option 

7, Option 8, and Option 11) would provide similar transfer capability in the area under G-1+N-1 
contingency conditions.  
 
ERCOT also performed the system loss analysis using the 2019 study base case (summer peak 

case) to capture the benefit of transmission efficiency improvement for each option. The amount 
of loss reduction is shown in Table 8 indicating loss reduction realized for each of the select 
options during the peak hour. 
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 Table 8: Transmission System loss reduction in 2019 

Option From Bus of New Line To Bus of New Line 

Transmission 

System Loss 

reduction (MW) 
1 Chief Brady Whitestone 20.9 

2 Chief Brady Avery Ranch 0.4 

3 Chief Brady Jollyville 20.0 

4 Avery Ranch Seward Junction 19.4 

5 Jollyville Seward Junction 1.4 

6 Round Rock Seward Junction 21.8 

7 Avery Ranch Leander 19.6 

8 Jollyville Leander 20.0 

9 Chandler Leander 2.8 

10 Round Rock S Leander 22.3 

11 Round Rock Leander 21.7 

12 Chief Brady Leander 21.2 

13 Westinghouse S Leander 20.6 

 
 

4.2 Sensitivity Study 

LCRA indicated that some of the options might need to consider the paralleling of the new 
transmission line with portions of existing 138 kV circuits in the area. This would create the 
potential for new double circuit contingencies; specifically for options 4, 5, 6, 7, 8 and 11. These 
options were further evaluated to determine the impact to system reliability resulting from the 

potential new double contingency conditions.  The potential double circuit contingencies were as 
follows for each of these options: 
 

 Option 4: Buttercup – Whitestone and Parmer – Avery Ranch 138 kV lines 

 Option 5: Buttercup – Whitestone and Parmer – Jollyville 138 kV lines 

 Option 6: Round Rock – Chief Brady and Round Rock – Parmer 138 kV lines 

 Option 7: Buttercup – Whitestone and Parmer – Avery Ranch 138 kV lines 

 Option 8: Buttercup – Whitestone and Parmer – Jollyville 138 kV lines 

 Option 11: Round Rock – Chief Brady and Round Rock – Parmer 138 kV lines 
 

Table 9 shows the reliability study results in 2022 for the evaluated options considering the new 
double circuit contingencies. For Option 5 and Option 8, Lago Vista – Nameless 138 kV line 
would overload under the contingency loss of Buttercup – Whitestone and Parmer – Jollyville 
138 kV double circuit in 2022.  For Option 4 and Option 7, Lago Vista – Nameless 138 kV line 

would overload under the contingency loss of Buttercup – Whitestone and Parmer – Avery 
Ranch 138 kV double circuit in 2022. The potential double circuit contingency loss of Round 
Rock – Chief Brady and Round Rock – Parmer 138 kV line did not impact the results of Option 
6 and Option 11 in 2022. 
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Table 9: Top Transmission Line Loadings in 2022 under G-1+N-1 for Sensitivity Study 
 

Option 

 

From Bus of 

New Line 

 

To Bus of 

New Line 

Hutto – 

Round Rock 

NE 138 kV 

Lago Vista – 

Nameless 138 

kV 

Howard 

Lane – 

Jollyville 138 

kV 

Marshall 

Ford – Bullick 

Hollow 138  

kV 

Base 

Case 

  

103.4% 106.7% 88.7% 96.0% 

4 Avery Ranch Seward 

Junction 105.2% 108.8% 92.9% 92.8% 

5 Jollyville Seward 

Junction 103.1% 109.0% 93.0% < 92% 

6 Round Rock Seward 

Junction 111.4% < 92% < 92% < 92% 

7 Avery Ranch Leander 103.8% 110.5% 92.1% 93.2% 

8 Jollyville Leander 103.1% 110.7% 93.8% < 92% 

11 Round Rock Leander 113.7% < 92% < 92% < 92% 

 

4.3 Economic Analysis 

Although the RPG project in this report is driven by a load-growth related reliability need, 
ERCOT also conducted an economic analysis to compare the relative performance of each 
selected option in terms of production cost savings. 

 
Using the 2018 economic case built for the 2013 RTP, ERCOT modeled each selected option 
and performed production cost simulations for the year 2018 (the 2018 economic model was the 
latest year available at the time of the analysis). The annual production cost simulation results 

indicate that all the options would produce relatively similar production cost savings with no 
measurable impact on congestion.  
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5. Conclusion and Recommendation 

Based on the review, ERCOT selected Option 11 as the preferred option to meet the projected 
load growth and reliability need in the area. Option 11 cost effectively met all of the reliability 

criteria and includes the following additional benefits: 
 

 Provides a 138-kV transmission source into an area of Williamson County which has 
no transmission service and is forecasted to experience high load growth 

 Will effectively reduce the east-to-west flows in the Austin Energy area as it is a 
direct parallel path for the Howard Lane – Jollyville line that also supports the area  

 Allows for the flexibility of creating a Round Rock – Chief Brady, Round Rock – 

Parmer 138 kV double circuit if determined to be necessary for corridor utilization 
purposes 

 
The following facilities constitute the preferred option: 

 

 Construct a new Parmer Substation. 

 Construct a new single circuit 138 kV line (approximately 12.6 miles) on a double 
circuit capable structure that connects the existing Leander and Round Rock 

substations to the new Parmer Substation with an emergency rating of approximately 
446 MVA. 

 Add terminal equipment at the Leander and Round Rock substations for the new 

transmission line. 

 Upgrade the 138 kV bus at the Leander Substation. 
 

6. Designated Provider of Transmission Facilities 

In accordance with ERCOT Protocol Section 3.11.4.8, ERCOT staff is to designate transmission 

providers for projects reviewed in the RPG. The default providers will be those that own the end 
points of the new projects. These providers can agree to provide or delegate the new facilities or 
inform ERCOT if they do not elect to provide them. If different providers own the two ends of 
the recommended projects, ERCOT will designate them as co-providers and they can decide 

between themselves what parts of the recommended projects they will each provide.   
 
PEC owns the Leander Substation and Oncor Electric Delivery owns the Round Rock 
Substation. PEC has delegated the 138 kV portion of the new Parmer Substation to LCRA 

Transmission Services Corporation. Therefore ERCOT designates PEC, LCRA Transmission 
Services Corporation and Oncor Electric Delivery as co-providers for the project scope 
recommended in this report. 
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7. Appendix 

 

Appendix A: AC Contingency Analysis Result of 2019 Case (G-
1+N-1 analysis) Contingency analysis 

results 2019.xlsx
 

Appendix B: AC Contingency Analysis Result of 2022 Case (G-
1+N-1 analysis) Contingency analysis 

results 2022.xlsx
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From: Billo, Jeffrey <Jeff.Billo@ercot.com>
Sent: Monday, July 27, 2015 3:35 PM
To: Charles DeWitt; Gnanam, Gnanaprabhu
Cc: Sergio Garza
Subject: [External] RE: Leander to Round Rock Transmission Line

Charles,

Thank you for the information. I have reviewed the update, and I do not believe it represents a significant change to the

project.

Regards,

JeffBillo
Sr. Manager, ERCOT Transmission Planning
Phone: 512-248-6334 Mobile: 512-905-4064
Privileged/Confidential Information may be contained in this message. If you are not the addressee indicated in this message (or responsible for delivery of the
message to such person), you may not copy or deliver this message to anyone. In such case, you should destroy this message and notify the sender by reply
email. Please advise immediately if you or your employer do not consent to Internet email for messages of this kind. Opinions, conclusions and other information in
this message that do not relate to the official business of ERCOT shall be understood as neither given nor endorsed by it.

From: Charles DeWitt [mailto:Charles.DeWitt@LCRA.ORG]
Sent: Monday, July 06, 2015 2:08 PM
To: Billo, Jeffrey; Gnanam, Gnanaprabhu
Cc: Garza, Sergio

Subject: Leanderto Round Rock Transmission Line

***** EXTERNAL email. Please be cautious and evaluate before you click on links, open attachments, or
provide credentials. *****

Jeff and Prabhu,

You will find a letter attached to this email providing an update for the Leander to Round Rock Project. We will send you

the original in the mail.

Please call or email if you have any questions.

Sincerely,

Charles M. DeWitt, P.E.

Manager, Transmission Planning

Lower Colorado River Authority

P.O. Box 220

Austin, TX 78767-0220

email: charles.dewitt@lcra.org

Phone: 512-578-4199
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ENERGY • WATEK • COMMUNFTT SERVICES

July 6, 2015

Jeff Billo
Sr. Manager, ERCOT Transmission Planning
Electric Reliability Council of Texas
2705 West Lake Drive
Taylor, TX 76574

Subject: Leander to Round Rock Transmission Line

Dear Mr. Billo,

In the time that has passed since the Leanderto Round Rock transmission line was
endorsed by the ERCOT Board of Directors in 2014, Pedemales Electric Cooperative
(PEG) has determined that the new substation referred to as SE Leander in the 2015
ALDR is needed by 2020. The location of the substation is in the general proximity of a
future substation that was incorporated into ERCOT's Independent Assessment of the
Leander to Round Rock Project. The name of the future substation was New Substation
2 in ERCOT's Independent Assessment report. LCRA TSC is notifying you of this
situation to keep you informed of developments although we do not believe that it
constitutes a significant change as contemplated by ERCOT Nodal Protocols Section
3.11.4.10 Modifications to ERCOT Endorsed Projects.

Background
You may recall that the scope analyzed in ERCOT's Independent Assessment, dated
22 May 2014, included a future substation (New Substation 2) to be located near the
intersection of East Crystal Falls Parkway and Ronald Regan Boulevard. The
Independent Assessment evaluated years 2019 and 2022, considered that the load at
New Substation 2 would be realized before the summer peak in 2022, and considered
New Substation 2 as being common to all alternatives studied. Informed by this
assessment, the ERCOT Board of Directors voted to endorse the project. ERCOT sent
a letter to LCRA TSC dated 18 June 2014 informing LCRA TSC of the endorsement.
New Substation 2 is referenced in the letter through inclusion of the Independent
Assessment as Attachment A to the letter.

In its March 2015 ALDR filing, PEC provided load information for New Substation 2
beginning in 2020. The new substation is named SE Leander in the ALDR filing. The
estimated cost allocated to transmission cost of service associated with New Substation
2 is $1.65 Million and is common to all alternatives considered in the ERCOT
Independent Assessment.
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Our review of the load provided in the ALDR shows that it is consistent with the load
level provided in LCRA TSC's project submittal and the load used by ERCOT in its
independent assessment for the year 2022.

Conclusion

Through ERCOT power flow cases and TP1T database updates, LCRA TSC will ensure
this project's revised scope is communicated for appropriate modeling.

Sincerely,

^z ^y. /A^ ^ ^77^-
Charles M. DeWitt, P.E.
Manager, Transmission Planning
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RPG Review

LEANDER - FARMER - ROUND ROCK
Transmission Line Addition

RECOMMENDATION

This a proposed joint project plan developed by LCRA Transmission Services Corporation
(LCRA TSC) and Pedernales Electric Cooperative (PEG). Oncor facilties are directly
impacted and Oncor provided information associated with this proposed project.

With the objective of providing a transmission source to a new load-serving substation,
the project consists of constructing a new 138-kV transmission line connecting the
existing Leander and Round Rock substations to serve the new Farmer Substation.

The recommended project (Alternative 11) completion date is December 31, 2018. The
total project funding requirement is estimated at $50,957,000.

This project requires an amendment to LCRA TSC's Certificate of Convenience and
Necessity (CCN) from the Public Utility Commission.

PROJECT SCOPE

• Construct a 138-kV transmission line (approximately 13 miles) using bundled 795
ACSR Drake (446 MVA) conductor with OPGW and double-circuit capable
structures that connects the existing Leander and Round Rock substations to the
new Farmer Substation.

• Construct a new Farmer Substation.

• Add terminal equipment at the existing Leander and Round Rock substations for the
new transmission line.

• Upgrade the 138-kV bus at the Leander Substation.

NEED FOR PROJECT

Electric load in western Williamson County that includes the cities of Leander and Cedar
Park areas is served in part by the PEC-owned Avery Ranch, Balcones, Blockhouse,
Buttercup, Kent Street, Leander, Seward Junction, and Whitestone substations and these
loads have experienced and are projected to experience significant load growth as shown
below in Table 1. From 2002 to 2012 the summer peak load served by these substations
has grown by 96 percent from 183.8 MW to 360.1 MW. Over 380 MW of power
transformer capacity, combined, has been added at these substations to serve the load
growth in this area. These transformer capacity additions have been completed without
the addition of a new transmission line. The most recent transmission line addition in this
immediate area specifically to add a substation was completed in 2000 (Buttercup-
Jollyville 138-kV transmission line). PEG has forecasted these substations to serve 572.2
MW in 2022 which is an increase of 59 percent from the actual 2012 summer peak load

Leander-Parmer-Round Rock December 03, 2013
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RPG Review

served by these substations. The composition of the load growth forecasted for the area
served by these substations is mainly residential and commercial.

Table 1: Actual (2002 and 2012) and Forecasted (2019 and 2022) Summer Peak Load without the
Farmer Lane Addition

Substation

Avery Ranch

Balcones

Blockhouse

Buttercup

Kent Street

Leander

Seward Junction

Whitestone

Farmer

TOTAL LOAD

2002 Load (MW)
0

49
0

45
0

34
0

55
0

183

2012 Load (MW)
70
68
38
48
16
53
20
48
0

361

2019 Load (MW)
85
91
55
66
36
73
29
67
0

502

2022 Load (MW)
98
104
63
76
41
84
33
76
0

575

Based on PEG assessments, the existing distribution system cannot serve the forecasted
load growth in western Williamson County since substation transformers and feeders will
overload and distribution-only upgrades are not acceptable solutions to address this
reliability of service problem. Specifically, PEC identified two high load growth areas
between Highway 183 and Interstate 35 and north of Highway 620 which are projected to
experience significant continued load growth. One area is the area near the intersection
of Farmer Lane and Highway 1431, and the second is the area near the intersection of
East Crystal Falls Parkway and Ronald Reagan Boulevard. The existing substations in
the Leander and Cedar Park areas in western Williamson County (area substation
sources) are remote (approximately three miles) from these growing areas. PEC's
assessment indicates that serving this load density from the existing substations and
feeders will lead to longer and more distribution feeders in a congested region, increase
losses, and decrease reliability. The distribution system needed to supply this amount of
load from remote substations would be very expensive, unreliable, and inefficient. Severe
degradation of the power quality due to increased losses over longer feeders and extreme
distribution system reliability degradation due to increased line exposure would be a direct
result of such a distribution-only alternative.

Based on PEG assessments, the addition of new substations near two areas which are
projected to experience significant growth between Highway 183 and Interstate 35 and
north of Highway 620 is needed to reliably serve the forecasted load in western
Williamson County. The location of one substation is the area near the intersection of
Farmer Lane and Highway 1431, and PEG needs a substation by 2018 in this location.
The location of the other substation is the area near the intersection of East Crystal Falls
Parkway and Ronald Reagan Boulevard, and PEC needs a substation by 2020 in this
location.

As shown in Figures 1 and 2 below, the existing transmission system surrounding the
locations of these two load areas consist of a 138-kV transmission line that parallels
Highway 183, a 138-kV transmission line that parallels Highway 45, and 138-kV

Leander-Parmer-Round Rock December 03, 2013
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transmission line that parallels Interstate 35. There are no transmission sources near
these locations to serve the new substations needed in this area.

In addition to the PEC-projected deficiencies on the lower voltage delivery system, recent
ERCOT-conducted assessments indicate transmission limitations in this high load, high
growth area under category C and category D contingency conditions. Based on these
assessments, these contingency conditions could lead to the loss of over 250 MW of load
to resolve overloads of existing transmission circuits in the near-term.

SEWARD JUNCTION (PEG)

22,12

U3-! Bs'ushy Creek

.AVERY RANCH
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Figure 1: Area Map of PEG and LCRA TSC System in Western Williamson County
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Figure 2: Map of ERCOT System in the Project Area

AVAILABLE ALTERNATIVES

Twelve alternatives for providing transmission service to two new substations near the
forecasted load areas and meeting the increased area load growth in western Williamson
County are included in this project plan. These alternatives were selected for further
assessment because they provide the transmission infrastructure needed to serve the
two substations PEG is planning for the area north of Highway 620 between Highway 1 83
and Interstate 35. Table 2 below summarizes the scope and cost for each alternative.

Table 2: Summary of Scope and Cost for Each Alternative

Alternative

Alternative
1

Alternative
2

Alterative
3

Upgrades
1. Construct a Farmer Substation in Williamson County.
2. Construct a 14.8-mile Chief Brady to Farmer to Whitestone 138-kV

transmission line with bundled 795 ACSR Drake (446 MVA).
3. Add terminal equipment at the Chief Brady, Farmer, and Whitestone

substations for new transmission line.
1. Construct a Farmer Substation in Williamson County.
2. Construct a 14.8-mile Chief Brady to Farmer to Avery Ranch 138-kV

transmission line with bundled 795 ACSR Drake (446 MVA).
3. Add terminal equipment at the Chief Brady, Farmer, and Avery Ranch

substations for new transmission line.
1. Construct a Farmer Substation in Williamson County.

Cost
[$000,000)

$62.3

$60.9

$63.6
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Alternative
4

Alternative
5

Alternative
6

Alternative
7

Alternative
8

Alternative
9

Alternative
10

Alternative
11

Alternative
12

2. Construct a 15.8-mile Chief Brady to Farmer to Jollyville 138-k\
transmission line with bundled 795 ACSR Drake (446 MVA).

3. Add terminal equipment at the Chief Brady, Farmer, and Jollyvilk
substations for new transmission line.

1. Construct a Farmer Substation in Williamson County.
2. Construct a 14.1-mile Seward Junction to Farmer to Avery Ranch 138-kV

transmission line with bundled 795 ACSR Drake (446 MVA).
3. Add terminal equipment at the Seward Junction, Farmer, and Avery Ranch

substations for new transmission line.
1. Construct a Farmer Substation in Williamson County.
2. Construct a 15.1-mile Seward Junction to Farmer to Jollyville 138-k\/

transmission line with bundled 795 ACSR Drake (446 MVA).
3. Add terminal equipment at the Seward Junction, Farmer, and Jollyville

substations for new transmission line.

1. Construct a Farmer Substation in Williamson County.
?. Construct a 16.5-mile Seward Junction to Farmer to Round Rock 138-k\/

transmission line with bundled 795 ACSR Drake (446 MVA).
5. Add terminal equipment at the Seward Junction, Farmer, and Round Rock

substations for new transmission line.
I. Construct a Farmer Substation in Williamson County.
?. Construct a 10.3-mile Leander to Farmer to Avery Ranch 138-kV

transmission line with bundled 795 ACSR Drake (446 MVA).
S. Add terminal equipment at the Leander, Farmer, and Avery Ranch

substations for new transmission line.
I. Construct a Farmer Substation in Williamson County.
'. Construct an 11 .4-mile Leander to Farmer to Jollyville 138-kV transmission

line with bundled 795 ACSR Drake (446 MVA).
i. Add terminal equipment at the Leander, Farmer, and Jollyville substations

for new transmission line.
. Construct a Farmer Substation in Williamson County.
'. Construct a Chandler Substation along the existing Chief Brady to Round

Rock 138-kV transmission line.
l. Construct a 13.5-mile Leander to Farmer to Chandler 138-kV transmission

line with bundled 795 ACSR Drake (446 MVA).
L Add terminal equipment at the Leander, Farmer, and Chandler substations

for new transmission line.
i. Upgrade the existing Round Rock to Chief Brady transmission line between

Round Rock and the new Chandler Substation to 446 MVA capacity.
. Construct a Farmer Substation in Williamson County.
;. Construct a 15.4-mile Leander to Farmer to Round Rock South 138-kV

transmission line with bundled 795 ACSR Drake (446 MVA).
i. Add terminal equipment at the Leander, Farmer, and Jollyville substations

for new transmission line.
. Construct a Farmer Substation in Williamson County.
. Construct a 12.6-mile Leander to Farmer to Round Rock 138-kV

transmission line with bundled 795 ACSR Drake (446 MVA).
. Add terminal equipment at the Leander, Farmer, and Round Rock

substations for new transmission line.
. Upgrade the 138-kV bus at the Leander Substation.
. Construct a Farmer Substation in Williamson County.
. Construct a 14.8-mile Leander to Farmer to Chief Brady 138-kV

transmission line with bundled 795 ACSR Drake (446 MVA).
. Add terminal equipment at the Leander, Farmer, and Chief Brady

substations for new transmission line.
. Upgrade the 138-kV bus at the Leander Substation.

$54.0

$56.8

$61.9

$43.1

$46.2

$54.4

$77.5

$51.0

$63.7
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The construction of a new line from Leander to Farmer to Chief Brady was also studied
but is not listed as an alternative because it is similar to Alternative 9 in performance but
would increase the length of the new transmission line to be constructed and require that
the Round Rock to Chief Brady line that be upgraded. Thus the results of a Leander to
Farmer to Chief Brady alternative would be similar in performance to the alternatives
studied but at a higher cost.

RESULTS

The evaluation of the transmission alternatives consisted of comparing the number of
transmission criteria violations in the immediate area in 2017 and 2022 before and after
the addition of each alternative and the cost of each alternative. Transmission violations
are based on the LCRA TSC transmission criteria for thermal (greater than 100% on a
post-contingency basis) and voltage (less than 0.92 per unit on a post-contingency basis)
during single contingency (N-1) conditions.

PEC's plan to serve load from existing substations and the Farmer Substation, shown in
Table 3, are the loads used to evaluate performance of the alternatives.

Table 3: Summary of Area Loads with Farmer Lane In-Service
Bus Number

7534
7533
7527
7531
7530
7525
7524
7529
7367
7368

Substation
Avery Ranch

Balcones

Blockhouse

Buttercup
Kent Street

Leander

Seward Junction

Whitestone

Farmer

Future Station

TOTAL LOAD

2019 Load (MW)
69
91
55
66
35
62
29
67
28
0

502

2022 Load (MW)
80
103
62
75
41
58
33
77
33
13

575

Table 4: Summary of 2019 and 2022 Thermal Violations

Alternative

Base

1
2

3
4
5
6

From Bus of

New Line

Base Case

Chief Brady

Chief Brady

Chief Brady

Avery Ranch

Jollyville

Round Rock

To Bus of New
Line

Whitestone

Avery Ranch

Jollyville
Seward Junction

Seward Junction

Sewa rd Junction

2019
# of lines
loading

above 100%

0
0
0

0
0
0
0

2022
# of lines
loading

above 100%

1
0
1
0
2
0
0

Leander-Parmer-Round Rock December 03, 2013
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7
8
9
10

11

12

Avery Ranch

Jollyville

Chandler

Round Rock S.

Round Rock

Chief Brady

Leander

Leander

Leander

Leander

Leander

Leander

0
0
1
0

0

1

1
0
1
0

0

1

The stations listed in Table 3 were monitored for voltage and the number of criteria
violations for each alternative is reported in Table 5.

Table 5: Summary of 2019 and 2022 Voltage Violations

Alternative

Base

1
2
3
4
5
6
7
8
9
10

11

12

From Bus of

New Line

Base Case

Chief Brady

Chief Brady

Chief Brady

Avery Ranch

Jollyville

Round Rock

Avery Ranch

Jollyville

Chandler

Round RockS.

Round Rock

Chief Brady

To Bus of New

Line

Whitestone

Avery Ranch

Jollyville
Seward Junction

Seward Junction

Seward Junction

Leander

Leander

Leander

Leander

Leander

Leander

2019
# of buses with
voltage <0.92

Per Unit

4
1

4
4
1
0
0
1
1
1
1
1

1

2022
# of buses with

voltage <0.92 Per

Unit

9
3
7
8
10
7
4
10
3
2
1

1

8

Post-contingency voltage at Seward Junction was below 0.92 per unit in every
Alternative except Alternatives 4, 5, and 6. Post-contingency voltage at Farmer
Substation was below 0.92 per unit in Alternatives 4, 5, 6, and 7. Therefore, the impact
of adding a capacitor at Seward Junction was evaluated. No criteria violations (voltage
or thermal) result for Alternatives 6,9,10,and 1 1 after adding the capacitor bank at
Seward Junction (see Table 7).

Table 6: Summary of 2019 and 2022 Thermal Violations (With Seward Junction Capacitor)

Alternative

Base

1
2
3
4
5

From Bus of

New Line

Base Case

Chief Brady

Chief Brady

Chief Brady

Avery Ranch

Jollyville

To Bus of New

Line

Whitestone

Aver/Ranch

Jollyville

Sewa rd Junction

Seward Junction

2019
# of lines

loading above
100%

0
1
1
0
0

0

2022
# of lines

loading above
100%

1
0
10
10
0
1

Leander-Parmer-Round Rock December 03, 2013
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6
7
8
9

10

11

12

Round Rock

Avery Ranch

Jollyville
Chandler

Round RockS.

Round Rock

Chief Brady

Seward Junction

Leander

Leander

Leander

Leander

Leander

Leander

0
0
0
0
0
0

0

0
1
1
0
0
0

0

Table 7: Summary of 2019 and 2022 Voltage Violations (with Seward Junction Capacitor)

Alternative

Base

1
2

3
4
5
6
7
8

9
10

11

12

From Bus of

New Line

Base Case

Chief Brady
Chief Brady

Chief Brady

Avery Ranch

Jollyville

Round Rock

Avery Ranch

Jollyville

Chandler

Round Rock S.

Round Rock

Chief Brady

To Bus of New

Line

Whitestone

Avery Ranch

Jollyville

Seward Junction

Seward Junction

Seward Junction

Leander

Leander

Leander

Leander

Leander

Leander

2019
# of buses with
voltage <0.92

Per Unit

2
0
0
0
0
0
0
0
0
0
0
0

0

2022
# of buses with

voltage <0.92 Per

Unit

9
0
5
8
9
1
0
10
0
0
0
0

3

Table 8: Summary of 2019 and 2022 Criteria Violations and Cost (with Seward Junction Capacitor)

Alternative

Base

1
2
3
4
5
6

7
8
9
10

From Bus of

New Line

Base Case

Chief Brady

Chief Bra dy
Chief Brady

Avery Ranch

Jollyville

Round Rock

Avery Ranch

Jollyville

Chandler

Round Rock S.

To Bus of New

Line

Whitestone

Avery Ranch

Jollyville

Sewa rd Junction

Seward Junction

Seward Junction

Leander

Leander

Leander

Leander

2019

2
1
1

0
0
0
0
0
0
1

0

2022

10
1
6
9
10
2
0
11
1
1
0

Cost*

($000,000)

0

$62.3

$60.9

$63.6

$54.0

$56.8

$61.9

$43.1

$46.2

$54.4

$77.5

Leander-Parmer-Round Rock December 03, 2013
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11

12

Round Rock

Chief Bra dy

Leander

Leander

0

1

0

4

$51.0

$63.7
Cost does not include Seward Junction Capacitor which is common to all alternatives

The Leander-Round Rock transmission line (Alternative 11) addresses 10 violations
(voltage and thermal) identified in the 2022 Base Case during single contingency (N-1)
conditions. Alternatives 7 and 8 cost less than Alternative 1 1 but these two alternatives
do not address the 2022 violations summarized in Table 8.

BENEFITS OF THE PROPOSED PROJECT (Alternative 11)
1. Adds a 138-kV transmission source into an area of Williamson County which is

forecasted to experience high load growth;
2. Provides the transmission infrastructure needed to reliably serve the two substations

PEG identified for the area north of Highway 620 between Highway 183 and Interstate
35;

3. Supports findings in the 2012 ERCOT Long-term System Assessment describing the
need to upgrade the existing 138-kV transmission path between the IH35 corridor and
counties west of Austin;

4. Addresses all criteria violations (indentified for this evaluation) in 2018 and 2022
during single contingency (N-1) conditions (see Table 8);

5. Reduces the risk of load loss under Category C and Category D contingency
conditions;

6. Addresses multiple transmission line overloads during ERCOT Category C and
Category D contingency conditions;

7. Austin Energy assessments concluded that this project reduces east-to-west flows in
the Austin Energy area as it is a direct parallel path for the Howard Lane-Jollyville line
that also supports the area of study from the south; and,

8. Has similar system impact to Alternatives 6, 9, and 10 at a lower cost.

SUPPORTING INFORMATION
Steady State case files and idevs supporting this study are listed below.
Cases: 14DSB 2019 SUM1 Final 1015201 S.sav

14DSB 2020 SUM1 Final 10152013-sav
Load Changes: 2019BaseCaseLoad.idv

2022BaseCaseLoad.idv
201 QwithParmerLaneAddition.idv
2022withParmerLaneAddition.idv

Alternative 1: Alt 1_Chief Brady-Whitestone.idv
Alternative 2: Alt 2_Chief Brady-Avery Ranch.idv
Alternative 3: Alt 3_Chief Brady-Jollyville.idv
Alternative 4: Alt 4_Avery Ranch-Seward Junction.idv

Leander-Parmer-Round Rock December 03, 2013
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Alternative 5:
Alternative 6:
Alternative 7:
Alternative 8:
Alternative 9:
Alternative 10;
Alternative 11
Alternative 12;

Alt 5_Jollyville-Seward Junction.idv
Alt 6 Round Rock-Seward Junction.idv
Alt 7_Avery Ranch-Leander.idv

Alt 8_Jollyville-Leander.idv
Alt 9 Leander-Chandler.idv
Alt 10 Leander-Round Rock South.idv
Alt 11 Leander-Round Rock.idv
Alt 12_Leander-Chief Brady.idv

Leander-Parmer-Round Rock December 03, 2013
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July 12. 2013

Mr. Sergio Garza

Manager, System Planning and Protection
LCRA
P.O. Box 220
Austin, Texas 78767-0220

Dear Mr. Garza:

The SAIC study, completed June, 2012, considered a distribution solution as an option
for sen/ing load between RM 1431 and Highway 29 along the 183A and the Farmer
Lane/Ronald Reagan Blvd corridor. Based on dispersed load growth, the 20 year study
life, the limited availability of feeder routes fed from substations on the edge of the study
area, and PEG'S experience and history of growth in the area, a "Distribution Only"
solution is not an option.

The estimated density along the existing US Hwy 183 corridor is 1,290 meters/mi2 or 7.6
MVA/ mi (Based on a 8.7 mi area, with a total load of 66.3 MVA and a meter count of
11,228, served by feeders BH20, BH40, BH130, BH140, WS60, and LA110). Assuming
this same density along the Farmer Lane/183A corridor which has an area of 49.3 mi ,
this would equate to 374.7 MVA of load or a meter count of 63,597. Currently there are
a total of 6 feeders from existing substations (Avery Ranch, Leanderand Seward
Junction) that serve the area. The present total .load on these 6 feeders is 52.7 MVA.
Also, one additional feeder from Leander is in the planning process for 2014 to serve
load in the area. The total capacity of these 7 feeders will be 91 MVA. In order to pick
up the remaining projected 283.7 MVA of load, two more substations (eight 46.7 MVA
transformers) and approximately 21 feeders will be needed in the area to adequately
serve the projected load.

Initial plans are that two additional feeders will be constructed from Seward Junction.
Also, existing feeders from Avery Ranch, Whitestone and Blockhouse will be used to
pick up some of the load in the area. This will equate to 39 MVA of load or the
equivalent of 3 feeders. As a result, the two requested substations will have
approximately 18 feeders serving from them.

PEG is also very concerned about reliability of service. In order to prevent large
extended outages, PEG tries to limit load on each feeder to 10-13 MVA. This ensures
that adjacent feeders have the capability to provide contingency back feeds and will
allow smart grid options to switch loads automatically or remotely between feeders.
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Mr. Sergio Garza -2- July 12, 2013

Along the existing 183 corridor, substations are located on average 2.2 miles apart. In
the respective area east of 183A, the proposed substations will be approximately 4.0
miles apart and 2.5 miles from existing substations along the 183 corridor. The
"Distribution Only" option would lead to much longer distances between substations and
between substations and the load. In order to maintain high reliability for the PEG
feeders in these densely loaded areas and to provide contingency back feeds, two to
four miles between sources is preferred.

Another concern not addressed in the SAIC study is the City of Leander's ambition and
continued promotion to bring industrial load into the respective area. In the last few
years, PEG has received numerous inquiries about the possibility of serving large
industrial loads along the proposed transmission route east of the Leander substation.
According to the City of Leander, they have responded to 92 business leads within the
past 24 months for large loads being installed in the Leander area. The proposed
transmission line would greatly enhance PEC's ability to serve the forecasted load that
will likely materialize in the future.

In summary, due to the present high load growth and the forecasted future load in the
area, the long distribution feeders that would be required to serve the projected load,
the inability to acquire needed feeder routes from existing substations, the inability to
provide adequate contingency ties, and the inability to maintain PEC's obligation to
provide high reliability, the "Distribution Only" proposal in the SAIC study is not a viable
plan.

If you have any questions, please call me at (830) 868-4928 or Paul Lochte at
(830) 868-5154.

Sincerely,

^.r^^^--
Robert A. Peterson, PE
Sr. Director, Engineering

RP:PL:rs
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This report has been prepared for the use of the client for the specific purposes identified in the
report. The conclusions, observations and recommendations contained herein attributed to
SAIC constitute the opinions of SAIC. To the extent that statements, information and opinions
provided by the client or others have been used in the preparation of this report, SAIC has relied
upon the same to be accurate, and for which no assurances are intended and no
representations or warranties are made. SAIC makes no certification and gives no assurances
except as explicitly set forth in this report,

©2012SAIC
All rights reserved.
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EXECUTIVE SUMMARY

Purpose of Report
The SAIC Energy, Environment & Infrastructure, LLC (SAIC) project team's scope of
work summarized in this report includes a substation and distribution assessment of
two high growth areas, including the Cedar Park/Leander area and the IH 35,
USHWY 130 Corridors in and east of Kyle, Texas. Additionally, a 2011 Load

Forecast Report was completed for the entire distribution system including
twenty-year peak load projections for summer and winter. From the system level load

forecast, a substation and feeder forecast was developed to project peak loading down
to the distribution feeder level for entire distribution system. During the project, the
project team, in collaboration with Pedemales Electric Cooperative (PEG) staff,
identified a portfolio of proposed capital improvement projects along main arterial
distribution lines and at substations to address the projected growth those areas.

Summary of Analysis, Conclusions, and Recommendations
The PEG system was analyzed to serve a projected ten-year system summer peak

demand of 1,827 MW. The system load was allocated to the targeted areas based on
PEC staffs knowledge of the area.

Section 3 of this report provides details of substation capacity and distribution circuit
deficiencies at the existing and projected loads. The findings were based on PEG s
planning and operating criteria in Section 2. A summary of the identified deficiencies
for the targeted area studied are given below based on this analysis:

• Twenty-seven substation transformers are expected to exceed the planning capacity

during the ten-year planning horizon

• Sections of 39 distribution circuits are expected to exceed planning criteria for
conductor loading

• Sections of 19 distribution circuits are expected to experience low voltage, based
on planning criteria limits

Based on these analyses, the Ten-Year Electric System Plan includes the following:

• Load Level 1

• Upgrade Kent St Substation transformer, Tl, to a 46.7-MVA transformer

• Construct one new Kent St 24.9-kV distribution feeder

• Convert the 12.5-kV distribution served from Balcones Substation transformers

Tl and T2 to 24.9 kV

• Upgrade the Balcones Substation transformers Tl and T2 to 46.7-MVA
transformers (converting Tl and T2 to 24.9 kV)
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• Upgrade Buttercup Substation transformer T3 to a 46.7-MVA transformer

• Construct a new Seward Junction 24.9-kV distribution feeder

• Upgrade Blockhouse Substation transformer Tl to a 46.7-MVA transformer

• Construct a new Blockhouse 24.9-kV distribution feeder

• Upgrade Manchaca Substation transformers Tl and T2 to 46.7-MVA
transformers

• Install a new 46.7-MVA transformer at Lehigh Substation

• Construct a new Lehigh 24.9-kV distribution feeder

• Upgrade Buda Substation transformers Tl and T2 to 46.7-MVA transformers

• Upgrade Go Forth Substation transformers Tl and T2 to 46.7-MVA

transformers

• Install a new 46.7-MVA transformer at Canyon Substation

• Construct a new Canyon 24.9-kV distribution feeder

• Purchase land and construct new Alternative 1 Substation with (1) 138-24.9 kV,
46.7-MVA transformer Tl

• Construct new Alternative 1 feeder NEW1 and transfer load from Balcones
feeder BL340 and BL330 to the new feeder

• Construct new Alternative 1 feeder NEW2 and transfer load from Balcones
feeder BL230 to the new feeder

Load Level 2

• Purchase land for Alternative 2 new substation site

• Purchase land for Alternative 4 new substation site

Load Level 3

• Upgrade Whitestone Substation transformers Tl and T2 to 46.7-MVA
transformers

• Install a new 46.7-MVA transformer at Blockhouse Substation

• Upgrade Turnersville Substation transformer Tl to a 46.7-MVA transformer

• Install a new 46.7-MVA transformer at Lehigh Substation

• Install new Alternative 2 138-24.9 kV, 46.7-MVA transformers Tl and T2.

• Construct new Alternative 2 feeder NEW 1 and transfer load from Avery Ranch
feeder AR250 and AR30 to the new feeder

• Construct new Alternative 2 feeder NEWS and transfer load from Avery Ranch
feeders AR240 and AR250

• Construct new Alternative 2 feeder NEW5 and transfer load from Avery Ranch
feeder AR250 to the new feeder

ES-2 SAIC Energy, Environment & Infrastructure, LLC PEC FINAL Study_6-2i-i2.docx 6/25/12
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" Construct new Alternative 2 feeder NEW6 and transfer load from Avery Ranch
feeder AR30 to the new feeder

• Purchase land for Alternative 3 new substation site

• Construct new Alternative 4 Substation with (2) 138-24.9 kV, 46.7-MVA
transformers Tl and T2

• Construct new Alternative 4 feeder NEW2 and transfer load from Whitestone
feeder WS20 and Nameless feeder NL10 to the new feeder

• Construct new Alternative 4 feeder NEW 1 and transfer load from Whitestone
feeder WS50 to the new feeder

• Construct new Alternative 4 feeder NEWS and transfer load from Buttercup
feeder BR210 to the new feeder

Load Level 4

• Construct new Alternative 3 Substation with (1) 138-24.9 kV, 46.7-MVA
transformer Tl

• Construct new Alternative 3 feeder NEW 1 and transfer load from Leander
feeder LA230 to the new feeder

• Construct new Alternative 3 feeder NEW4 and transfer load from Leander
feeder LA 110 to the new feeder

" Construct new Alternative 3 feeder NEW5 and transfer load from Leander
feeder LA250 and Seward Junction feeder SJ20 to the new feeder

Construct new Alternative 3 feeder NEW6 and transfer load from Leander
feeders LA 10 and LA 130 to the new feeder

Load Level 5

• Install new Alternative 2 138-24.9 kV, 46.7-MVA transformer T3

• Construct new Alternative 2 feeder NEWS and transfer load from Avery Ranch
feeder AR30 to the new feeder

• Construct new Alternative 2 feeder NEW4 and transfer load from Avery Ranch
feeder AR250 and Leander feeder LA230 to the new feeder

• Install new Alternative 3 138-24.9 kV, 46.7-MVA transformers T2 and T3

• Construct new Alternative 3 feeder NEW2 and transfer load from Leander
feeder LA250 to the new feeder

Load Level 6

• Construct a new Balcones 24.9-kV distribution feeder

• Construct a new Blockhouse 24.9-kV distribution feeder

• Construct a new Go Forth 24.9-kV distribution feeder

• Construct new Alternative 4 feeder NEW5 and transfer load from Whitestone
feeder WS60 to the new feeder
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Load Level 7

• Upgrade Lehigh Substation transformer Tl to a 46.7-MVA transformer

• Construct a new Lehigh 24.9-kV distribution feeder

• Install new Alternative 2 138-24.9 kV, 46.7-MVA transformer T4.

• Construct new Alternative 2 feeder NEW7 and transfer load from Avery Ranch
feeder AR240 to the new feeder.

• Install new Alternative 4 138-24.9 kV, 46.7-MVA transformer T3

• Construct new Alternative 4 feeder NEW4 and transfer load from Whitestone
feeder WS20 to the new feeder

Load Level 8

• Construct new Alternative 3 feeder NEWS and transfer load from Leander
feeder LA230 and LA210 to the new feeder

Load Level 10

• Construct new Alternative 2 feeder NEW2 and transfer load from Avery Ranch
feeder AR250 and Leander feeder LA230 to the new feeder

Load Levels 1-10:

• Various distribution improvements to relieve loading and improve conditions
for contingency switching
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To determine the cost of system improvements for the PEG electric system over the
next ten years, expenditures required to serve projected loads as a result of customer

growth were estimated for each year. The projected capital requirements are as

follows:

Table ES-1
Ten-Year Electric System Plan Capital Requirements

Load
Level

1

2

3

4

5

6

7

8

9

10

Estimated
Yeari

2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

Total

Capital Requirements
(2011 Dollars)

$44,516,600

$1,395,200

$23,697,700

$4,328,500

$5,561,500

$2,491,100

$8,121,300

$379,600

$59,400

$51,700

$90,602,600
Note: (1) Calendar Year
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Section 1
INTRODUCTION

Sound system planning is essential to provide management with guidance to
economically develop the electric system for Pedemales Electric Cooperative (PEG) to
ensure adequate and reliable service at the lowest cost to customers. The planning

should provide for an orderly development of the system such that the new investment
in facilities is in step with load growth and revenue. System planning should include
the following:

• Improvement of the quality of service to customers as improvement opportunities

occur

• Expansion of the existing system to meet future load growth beyond the present
design requirements

• Economic evaluation of the construction of new facilities to meet the required

capacity

By using this approach, interim changes and system additions will be compatible with
the capacity level needs as system load growth occurs. To maintain a reasonable

economic balance in system planning, the three main components of the system -

power supply, transmission, and distribution - should be evaluated.

Expected growth in the service area will create a greater peak load demand for PEG.
Along with maintaining existing customers, this anticipated growth has led PEG to
desire an assessment of their long-term system requirements based on a ten-year

planning horizon. Included in this report are the following:

• Summary of the basic data, criteria, and assumptions used to evaluate the system

• Analysis of the existing electric system to determine current and future deficiencies

• Development and comparison of alternative solutions to meet long-term system

requirements

• Development of a Ten-Year Electric System Plan

• Cost estimates for the ten-year capital requirements to achieve the construction

plan

Section 2 lists planning criteria based on PEG'S system reliability and performance
goals. SAIC, in collaboration with PEC, analyzed the targeted areas of the existing
PEG electric system at the ten-year load level of 1 827.0 MW and the five-year load
level of 1486.3 MW.

Section 3 contains the analysis findings. Alternatives to serve the future planning load
can be found in Section 4. The project team evaluated the long-range alternatives to
determine the preferred Ten-Year Electric System Plan presented in Section 5.
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Section 1

To keep the Electric System Plan aligned with long-range system goals, SAIC
recommends that PEG update the Ten-Year Electric System Plan at intervals no longer
than five years apart or whenever major changes occur in:

• The economy

• Local Growth/Development

• Power Supply

• Physical Plant

Annually or bi-annually, it will be necessary to perform studies with a short-range
planning horizon in order to amend current plans or accommodate system changes or

problems. Short-range studies should align with the concepts and intent of the
Ten-Year Electric System Plan.

1.1 General Basis of Study
The projected system peak load and number of customers served used in the report
were based on the 2011 Load Forecast prepared by R. W. Beck, Inc., now SAIC.

A copy of the system forecast is given in Appendix A.

An analysis was performed on two fast growing areas of the substations, distribution
lines, and major equipment of the existing system using as a basis the design criteria
herein of conductor loading, voltages, physical conditions, and reliability.
Cooper Power Systems CymDIST engineering analysis version 5 software was used to
analyze the distribution circuits. The criteria given in Section 2 form the basis of this

analysis.

In the preparation of this Report, including the opinions contained herein, we have
made certain assumptions and used certain considerations with respect to conditions
that may occur in the future. While we believe these considerations and assumptions

are reasonable and attainable based on conditions known to us as of the date of this
Report, they are dependent on future events. Actual conditions may differ from those
assumed herein or from the assumptions provided by others; therefore, the actual
results will vary from those estimated. In addition, field conditions encountered
during design may impact some of the projects.
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Section 2
BASIC DATA AND ASSUMPTIONS

2.1 Operating System Statistics
Pedemales Electric Cooperative (PEG) provides service to approximately
232,335 customers located in South Central Texas. The service area is a rapidly
growing area because of its proximity to the Austin and San Antonio metropolitan
areas to the east and south respectively. PEG headquarters resides in Johnson City and
the service area is organized in eight operating districts.

PEG currently has 64 distribution substations that are supplied by 69-kV and 138-kV
transmission lines owned by LCRA and others. These 64 substations supply
265 distribution feeder lines that are used to provide retail electric service to PEG
members throughout its service area. The PEG distribution system is operated at two
voltage levels, 12.47/7.2 kV and 24.9/14.4 kV.

The areas analyzed for this T&D System Study include the US 183 corridor in the
Cedar Park District and the Interstate Highway 35 and US 130 corridors in the
Kyle-Buda Districts. The targeted area contains 16 substations, all operated at
24.9/14.4 kV, with the exception of two transformers at Balcones Substation.

2.2 System Planning Load
SAIC, with the assistance of PEG'S management and staff, prepared a 2011 Load
Forecast (LF) with system-level peak load projections for four different load growth
scenarios. The study involved an econometric forecasting method, which makes use

of regression to establish historical relationships between energy consumption and
various explanatory variables. Forecasts of seasonal peak demand were then

developed from the resulting energy requirements and assumed load factors, generally
based on recent historical averages.

The 2011 Load Forecast results include a Base Case that reflects a mid-range
economic scenario utilizing economic projections provided by IHS Global Insight, a
widely utilized provider of such projections in the utility industry. The Base Case
results reflect projected growth rates for system net energy for load (NEL) of
approximately 4.3 percent over 2011-2020 and 3.5 percent over 2021-2030. This
compares to historical growth over 2001-2010 of approximately 4.8 percent.

Similarly, the Base Case results reflect projected growth rates for summer and winter
peak demand of approximately 4.2 percent over 2011-2020 and 3.5 percent over
2021-2030. This compares to historical growth over 2001-2010 of approximately
5.3 percent for the summer peak demand.

PEG plans to construct and maintain an electric system that can provide adequate and
reliable service during summer and winter peak load periods. To assist PEG in this
effort, the load forecast is based on Load Levels (LL) with exact loads assigned to
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Section 2

specific years. In reality, loads may develop more quickly or more slowly than
anticipated. If the actual load develops as projected in the load forecast, the year given
would match the Load Level. To avoid the impression that facilities need to be
constructed for a specific year versus a specific Load Level, the remainder of this

report refers to Load Levels and the anticipated years.

The peak load projections from the Load Forecast include the addition of spot loads,
or specific known developments, in certain areas of the PEC distribution system.
Discussions between PEC and SAIC led to the following spot load additions:

• 12 MW served from Avery Ranch Substations by LL 10

• 8 MW served from Blockhouse Substation by LL10, which increases to 20 MW by
LL20

• 18 MW served from Leander Substation by LL 10, which increases to 51 MW by
LL20

The co incident summer peak projections for the Base Case and the three other cases
developed are shown in Table 2-1 and Figure 2-1.

Table 2-1
Summer System Forecast Summary

Load
Level

Anticipated
Year

Peak Demand (MW)

Actual

Projected

Mid-range Economic Case

Normal
Weather

Severe
Weather

Normal Weather

Low
Economic

Case

High
Economic

Case

0

1

2

3

4

5

6

7

8

9

10

2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

1,217.5

1,196.4

1,243.4

1,295.6

1,353.7

1,412.9

1,472.6

1,533.4

1,597.3

1,664.5

1,736.7

1,258.6

1,308.1

1,362.9

1,424.1

1,486.3

1,549.2

1,613.2

1,680.3

1,751.1

1,827.1

1,167.6

1,196.3

1,236.3

1,282.1

1,328.7

1,375.4

1,422.6

1,473.2

1,526.9

1,584.8

1,225.2

1,290.5

1,354.6

1,425.0

1,496.8

1,569.5

1,643.8

1,720.8

1,801.5

1,887.9
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Figure 2-1. Summer System Forecast

Coincident peak (CP) summer and winter demand projections were developed for the
study. Because the targeted areas of the PEG electric system studied are typically
summer peaking, the peak load projections for the summer season were used in this

study. The results of the load forecast using the mid-range economic case and severe

weather conditions reflect that system energy requirements are expected to grow by

approximately 4.2 percent, annually, during the 2011-2020 period. As a result, the
load forecast projects a system peak load of 1,258.6 MW in 2011 and 1,827.1 MW in
2020.

2.3 Load Allocation
The service area was reviewed with PEG management and staff to determine potential
load growth. Relative growth factors were calculated from projected growth
percentages for each feeder and substation transformer, provided by PEG. They are
included in the substation and feeder forecast and summarized in Table 2-2. The
relative growth factor provides a sense of how substation transformers are projected to

grow relative to each other. An average system growth was assigned a relative growth

factor of 1.0.
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Table 2.2
Relative Substation Transformer Growth Factors

Substation Transformer Relative Growth Factor

AveryTI 1.12

AveryT2 1.21

Balcones T1 0.56

Balcones T2 0.93

BalconesTS 1.30

Balcones T4 0.93

Blockhouse T1 0.93

BlockhouseT2 1.12

BudaTI 1.12

BudaT2 1.12

Buttercup T1 0.93

ButtercupT2 1.12

ButtercupTS 1.12

Goforthn 1.12

GoforthT2 1.12

Kent Street 1.12

Kyle 1.12

LeanderT2 1.12

LeanderTS 1.12

LeanderT4 1.12

Lehigh 1.12

Manchaca T1 0.74

Manchaca T2 0.93

Nameless T1 0.74

Nameless T2 0.93

Rohr 0.00

Seward Junction T1 1.12

Seward Junction T2 1.12

TurnersvilleTI 1.12

Turnersville T2 1.12

WhitestoneTI 1.12

WhitestoneT2 1.12

Loads for known, upcoming commercial, and residential developments were estimated

and added to the engineering model and substation and feeder forecast as "spot loads."

The spot loads were assumed to be additional load to the total system growth. The
projected system load was proportionately allocated to various areas based on the
relative growth factors assigned, and the spot loads were added to specific feeders
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based on the PEG'S knowledge of the area. Exhibit 1 includes the allocated substation
and feeder loads as well as the spot loads.

2.4 System Planning Criteria
PEG follows the planning guidelines described in the Lower Colorado River Authority
(LCRA) & Association of Wholesale Customers (AWC) Distribution System
Planning Criteria. In those guidelines, there are improvements to be considered prior
to considering new substation construction. They are:

• Transfer of load to adjacent substation feeders where surplus capacity is available
provided the transfer will not adversely affect system performance.

• Installation of voltage regulators.

• Installation of shunt capacitors as needed to maintain a minimum delivery point
power factor of 97 percent lagging during on-peak loading conditions and a
maximum delivery point power factor of 97 percent leading during off-peak
loading conditions.

• Installation of sectionalizing devices and/or lightning arrestors.

• Reconductoring or multi-phasing of existing distribution lines.

• Construction of new feeders or distribution tie lines.

• Conversion of distribution lines to a higher operating voltage where such an
upgrade is compatible with the multiple voltage operating environment of the
distributor's system.

• Upgrading of power transformer capacity at existing substation sites.

The following set of criteria used to determine system improvements in this
Transmission & Distribution System Study was developed through discussions with
PEG and SAIC staff.

2.4.1 Substation Voltage Regulation

Voltage regulation was assumed for each substation such that a voltage drop could be
experienced on the transmission system and, at peak loads, 126 vo Its could be supplied
from the 24.9-kV substation secondary bus and 125 volts could be supplied form the
12.47-kV substation secondary bus, assuming a system base of 120 volts.

2.4.2 Distribution Voltage Drop
For the design load, a 5-percent drop was assumed to be the maximum allowable

voltage drop from the substation secondary bus to the end of the distribution feeders.
Corrective action shall be considered for voltages less than 120 volts, assuming a
system base of 120 volts, under normal operating conditions. Voltage regulators are

limited to two units in series on any given distribution circuit.
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2.4.3 Distribution Line Routing

Existing distribution line routing was planned to be used where possible. In addition,
where new or upgraded distribution lines are required, existing routes over new routes

were selected to avoid any environmentally sensitive areas.

2.4.4 Reliability

Single-contingency planning is generally used to enhance reliability where
appropriate. Such planning assumes that facilities can provide adequate service with
any one substation transformer or transmission line out of service.

PEG plans for firm capacity, or N-l, to have capacity available for single-contingency
planning. For substations with multiple transfonners, loading is limited to 50 percent
of the top 65°C MVA nameplate capacity. For single transformer substations, loading
is limited to 90 percent of capacity.

PEG also depends on having reserve capacity available to transfer load through the
distribution system in order to minimize the impact of a substation outage on
customers. To allow for transfer capacity, estimated loading on distribution lines is
flagged if it exceeds 65 percent of the summer rated capacity for the backbone
conductor of each feeder. During contingency situations, conductors shall be allowed
to reach 100 percent of capacity.

2.4.5 Distribution Line Ratings

The calculated rating for the distribution conductors and underground cables in
Tables 2-3 and 2-4, respectively, were extracted from the PEG provided engineering
model. To allow for load transfers between feeders in the distribution system, the
maximum loading on three-phase tie lines was limited to 65 percent of the calculated
rating. For emergency conditions, conductors are allowed to be loaded to 100 percent

of capacity.

Table 2-3
Summer Overhead Conductor Ratings

Conductor

6CU
4ACSR

2ACSR

1/0 ACSR

336 AAC
795 AAC

Calculated Rating
(amps)

120
170

200

210

410
700

Planning Capacity
(amps)

78

111

130

137

267
455
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Table 2-4
Underground Conductor

Conductor

1/0 AL
1/0 CU
2/0 CU
4/0 CU
500 CU
1000AL

Calculated Rating
(amps)

211
260
295

374

596

680

Ratings

Planning Capacity
(amps)

137

169
192
243
387
442

2.5 Financial Criteria

2.5.1 Inflation

Table 2-5 presents recent construction cost trends for transmission, substation, and

distribution plant according to The Handy-Whitman Index of Public Utility
Construction Costs up to January 2010.

Table 2.5
Recent Cost Trends of Electric Utility Construction for the South Central Region

Construction and 2008 Cost 2009 Cost 2010 Cost
Equipment Type Escalation Escalation Escalation

Transmission Plant 8.45% 6.98% -3.40%

Substation Plant 6.30% 5.53% 3.37%

Distribution Plant 15.52% 2.69% 1.68%

The Blue Chip Economic Indicators (BCEI) projects an average long-term inflation
rate of approximately 2.7 percent, which reflects the impacts of the current economic

recession. Based on discussions between PEC staff and SAIC and uncertain future
electric facility construction cost trends, for the study period, an inflation rate of 5.0
percent was chosen for distribution upgrades.

2.5.2 Cost of Capital

The interest rate, or cost of capital, is defined as the rate paid for long-term debt to
finance capital improvements. Based on discussions with PEG staff, a discount rate of

6.51 percent was selected for the alternative present worth cost analysis.

2.5.3 Annual Fixed Charge Rates

The annual fixed charge rate, when applied to the initial plant investment,
approximates the annual costs for operating and maintaining the system. The annual
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fixed charge rate components include taxes, operation and maintenance (O&M),
straight-line depreciation, and cost of capital. The annual depreciation rate is based on
an equipment life of 40 years for transmission, 50 years for substation, and 33 years
for distribution. Financial statements from PEG and discussions with PEG staff led to
the breakdown of the fixed charge rates into the distribution plant as summarized in
Table 2-6.

Table 2-6
Annual Fixed Charge Rates ;%)

Item

Cost of Capital

Depreciation

Operation and Maintenance

Taxes

Total

Transmission

6.51%

2.50%

2.13%

0.50%

11.64%

Plant

Substation

6.51%

2.00%

2.84%

0.50%

11.86%

Distribution

6.51%

3.00%

3.56%

0.50%

13.58%

2.5.4 Cost of Power

The average cost of power between 2008 and 2010 was $0.06966 per kWh, based on
information provided by PEC. Trends for the current market are anticipating an
increase in power costs during the planning period; therefore, power costs were

assumed to increase at a rate of 5 percent per year over the long-term period.

2.5.5 Cost of Losses

The annual cost of load losses was calculated at $148.40 per peak kW of loss, based
on the existing power rates for calendar year 2010. A three-year average annual load

factor of 45.12 percent included in the calculation of cost of losses was derived from
monthly demand and energy information for 2008 - 2010 provided by PEG. The
calculation of the cost of losses is given in Exhibit 2.

2.6 Construction Cost Estimates
The cost estimates presented in Table 2-7 were used to develop the estimated cost of
improvements for proposed projects. PEG provided the estimated costs including
engineering, construction administration, and owners' overhead expenses, based on

recent actual project costs. Costs for new substations, substation transformer additions

and upgrades, and distribution equipment were provided by PEG. They are presented
in Table 2-8.
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Table 2.7
Distribution Cost Estimates

Distribution (24.9/14.4 kV)

New Lines

1()>;OH,4ACSR

1(1>;OH,1/OACSR

1(|);UG1/OAL

3<));OH,4ACSR

3<t);OH,1/OACSR

3(t>; OH, 336 AAC

3<j);UG1/OAL

2ckt,3(t>;OH336AAC

3<j);OH,795AAC

2 ckt, H; OH, 795 AAC

3<j);UG1000AL

2ckt,3<(>;UG1000AL

3<t>; UG 500 CU

Line Reconductor

3(t>;OH,4ACSR

1(j);OH,1/OACSR

3<));OH,1/OACSR

3(t>;OH,1/OACSR

3(j); OH, 336 AAC

3(j);OH,795AAC

2ckt,3<();OH,795AAC

Voltage Conversion

12.47kVto24.9kV Conversion

2011 Estimated
Cost $/Mile

$40,000

$48,000

$50,000

$60,000

$78,000

$125,000

$150,000

$200,000

$206,000

$278,000

$680,000

$918,000

$400,000

$30,000

$44,000

$50,000

$99,000

$116,000

$186,000

$311,000

$18,000
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Table 2-8
Equipment Cost Estimates

2011 Estimated
Distribution Equipment & Substation Cost ($)

Substation Upgrades and New Construction

Upgrade to a 46.7-MVA transformer $2,480,000

Install a new 37.3-MVA transformer at an existing site $3,000,000

Install a new 46.7-MVA transformer at an existing site $3,080,000

New Substation with (1) 46.7 MVA transformer and a 24.9-kV
distribution bus ^lluu1'

New Substation with (3) 46.7 IWA transformers and a 24.9-kV
distribution bus ^,—,.

New Substation with (4) 46.7 MVA transformers and a 24.9-kV
distribution bus ,.-,-—,.

Land Purchase for each substation site $120,000

Distribution Equipment

Three-phase Overhead Air Break Switch $15,000

Three single-phase voltage regulators $60,000

2.7 Computer Model of System
PEG has provided the electric distribution system in Cooper Power Systems
CymDIST version 5 software. Loading in the model is based on the capacity of the
distribution transformer. PEG'S staff provided these loads and the projected loads
were entered at their specific locations in the model.

After kW loading of spot loads were established, the load flows for each feeder were
prepared. The load flows provide information such as conductor loading, calculated
line losses, power factor information, and voltage drop along line sections. The load

flow information from the computer model was compared to the conductor loading
and voltage drop criteria as outlined in this Transmission & Distribution System
Study. Recommendations are based on these results.

2-10 SAIC Energy, Environment & Infrastructure, LLC PEC FINAL Study_6-2i-i2.docx
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Section 3
ANALYSIS OF EXISTING SYSTEM

The purpose of this section is to identify the system deficiencies at the existing and
projected loads based on the Pedemales Electric Cooperative (PEG)'s planning and
operating criteria defined in Section 2. The analysis will evaluate:

• Substation Capacity

• Distribution Circuit Performance

3.1 Existing Load Analysis

3.1.1 Substation Capacity

The targeted area of the PEG distribution system selected for this study is served by
16 substations. The transformers are equipped with load tap changers. The rated
capacity and voltage of the substation transformers are listed in Table 3-1.

Table 3-1
Existing Substation Transformer Capacity Summary

Substation Name

Avery Ranch T1

Avery Ranch T2

Avery Ranch T3

Balcones T1

Balcones T2

BalconesT3

Balcones T4

Blockhouse T1

Blockhouse T2

Buda T1

Buda T3

Buttercup T1

Buttercup T2

Buttercup T3

Goforth T1

Goforth T2

Kent Street

Kyle

File: 004760/3103107005-3000

Voltage (kV)

138-24.9 RV

138-24.9 kV

138-24.9 kV

138-12.47 kV

138-12.47 kV

138-24.9 kV

138-24.9 kV

138-24.9 kV

138-24.9 kV

138-24.9 kV

138-24.9 kV

138-24.9 kV

138-24.9 kV

138-24.9 kV

138-24.9 kV

138-24.9 kV

138-24.9 kV

138-24.9 kV

Configuration Qty.-Phase-
Rating at 65°C (MVA)

(1)3022.4/29.8/37.3

(1)3022.4/29.8/37.3

(1)3028.0/37.3/46.7

(1)3013.4/17.9/22.4

(1)3013.4/17.9/22.4

(1)3028.0/37.3/46.7

(1)3022.4/29.8/37.3

(1)3013.4/17.9/22.4

(1)3022.4/29.8/37.3

(1)3013.4/17.9/22.4

(1)3013.4/17.9/22.4

(1)3022.4/29.8/37.3

(1)3022.4/29.8/37.3

(1)3013.4/17.9/22.4

(1)3013.4/17.9/22.4

(1)3022.4/29.8/37.3

(1)3022.4/29.8/37.3

(1)3013.4/17.9/22.4

Top Nameplate
Rating (MVA)

37.3

37.3

46.7

22.4

22.4

46.7

37.3

22.4

37.3

22.4

22.4

37.3

37.3

22.4

22.4

37.3

37.3

22.4

5AIC.
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Substation Name

Leander T2

Leander T3

Leander T4

Lehigh

Manchaca T1

Manchaca T2

Nameless T1

Nameless T2

Rohr

Seward Junction T1

Seward Junction T2

Turnersville T1

Turnersville T2

Whitestone T1

Whitestone T2

Total Capacity

Voltage (kV)

138-24.9 kV

138-24.9 kV

138-24.9 RV

138-24.9 kV

138-24.9 kV

138-24.9 kV

138-24.9 kV

138-24.9 kV

138-24.9 kV

138-24.9 RV

138-24.9 kV

138-24.9 kV

138-24.9 kV

138-24.9 kV

138-24.9 kV

Configuration Qty.-Phase-
Rating at 65°C (MVA)

(1)3013.4/17.9/22.4

(1)3013.4/17.9/22.4

(1)3022.4/29.8/37.3

(1)3022.4/29.8/37.3

(1)3013.4/17.9/22.4

(1)3013.4/17.9/22.4

(1)3013.4/17.9/22.4

(1)3013.4/17.9/22.4

(1)3013.4/17.9/22.4

(1)3013.4/17.9/22.4

(1)3013.4/17.9/22.4

(1)3013.4/17.9/22.4

(1)3022.4/29.8/37.3

(1)3022.4/29.8/37.3

(1)3022.4/29.8/37.3

Top Nameplate
Rating (MVA)

22.4

22.4

37.3

37.3

22.4

22.4

22.4

22.4

22.4

22.4

22.4

22.4

37.3

37.3

37.3

981.5

For the selected area, the total existing substation transformer capacity is
approximately 981.5 MVA. The 2010 metered peak loading, compared to the total
substation transformer capacity, is given in Table 3-2. Based on the existing loading,
20 of the substation transformers are loaded above the planning criteria of 50 percent.

Table 3-2
Historical Substation Transformer Loading

Substation Name

Avery T1

Avery T2

Balcones T1

Balcones T2

BalconesT3

Balcones T4

Blockhouse T1

Blockhouse T2

Buda T1

Buda T3

Buttercup T1

Buttercup T2

2010
Summer Peak

(MW)
27.94

30.82

9.66

13.54'

15.60

26.89

13.28

23.87

21.23

18.34

13.50

17.32

Total Capacity
(MVA)

37.3

37.3

22.4

22.4

47.6

37.3

22.4

37.3

22.4

22.4

37.3

37.3

2010 Power
Factor at
Peak (%)

97.8%

96.7%

96.4%

96.1%

96.1%

97.3%

96.8%

95.0%

94.8%

97.6%

99.3%

97.9%

Percent
Loaded (%)

76.6%

85.4%

44.7%

62.9%

34.1%

74.1%

61.2%

67.4%

100.0%

83.9%

36.4%

47.4%
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Substation Name

Buttercup T3

Goforth T1

Goforth T2

Kent Street

Kyle

Leander T2

Leander T3

Leander T4

Lehigh

Manchaca T1

Manchaca T2

Nameless T1

Nameless T2

Rohr

Seward Junction T1

Seward Junction T2

Turnersville T1

Turnersville T2

Whitestone T1

Whitestone T2

2010
Summer Peak

(MW)
19.12

13.37

27.19

10.17

19.40

18.27

11.66

26.50

10.30

16.61

12.12

8.32

10.87

6.16

13.69

1.97

17.69

13.59

34.30

22.01

Note: Based on load and power factor data provided

Total Capacity
(MVA)

22.4

22.4

37.3

37.3

22.4

22.4

22.4

37.3

37.3

22.4

22.4

22.4

22.4

22.4

22.4

22.4

22.4

37.3

37.3

37.3

by PEG for the 2010 peak.

2010 Power
Factor at
Peak (%)

95.9%

97.9%

96.4%

93.2%

99.1%

96.9%

97.9%

95.3%

95.5%

96.0%

99.2%

100.0%

97.2%

76.6%

99.9%

99.4%

95.3%

94.2%

97.5%

96.5%

Percent
Loaded (%)

89.0%

61.0%

75.6%

29.3%

87.4%

84.2%

53.2%

74.5%

28.9%

77.2%

54.5%

37.1%

49.9%

35.9%

61.2%

8.8%

82.9%

38.7%

94.3%

61.1%

3.1.2 Distribution Circuit Performance

Voltage drop and load flow calculations were made with the engineering model,
assuming the system normal configuration and load allocations based on the
2010 summer peak. The load flow results of the distribution system were completed
for the existing and future peak loading conditions including: the existing 2010 load
(LLO), the five-year load level (LL5), and the ten-year load level (LL10). A review of
the results provides a comprehensive summary of capacity and voltage deficiencies
anticipated on the existing distribution system at present and future loads. The voltage
conditions are calculated on a 120-volt base.

For planning purposes, the conductor loading was limited to 65 percent of the
calculated capacity and voltage was flagged at 120 V. The calculated load capacities
for each conductor are given in Tables 2-3 and 2-4.

The computer analysis at LLO revealed that:

• Sections of the following feeder(s) exceed a 5% volt drop:

• Avery Ranch Feeder AR130; Balcones Feeders BL80 and BL330; Buda Feeder
BD10; Kyle Feeders KY20, KY30, and KY50; Leander Feeders LA10, LA130,

File: 004760/3103107005-3000 SAIC Energy, Environment & Infrastructure, LLC 3-3
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LA230, and LA250; Nameless Feeders NL120 and NL20; Rohr Feeders RH20
and RH30; Seward Junction Feeders SJ150 and SJ20; Tumersville Feeders
TV130andTV50

Sections on the following feeder(s) exceed 65% of the conductor ratings:

• Avery Ranch Feeders AR30 and AR130; Balcones Feeders BL20, BL80, B190,
BL330; Blockhouse Feeder BH130; Buda Feeder BD10; Buttercup Feeders
BR20, BR210, and BR330; Goforth Feeder GF110; Kyle Feeders KY20 and
KY30; Leander Feeders LA10, LA130, and LA250; Manchaca Feeder MC50;
Nameless Feeders NL 120 and NL20; Tumersville Feeder TV50; Whitestone
Feeders WS40 and WS60

3.2 Projected Load Analysis

3.2.1 Substation Capacity

The projected system loads were allocated to the primary metered feeders as shown in
Exhibit 1. The planning substation transformer capacity was compared to the
projected feeder loads to identify the load level in which the load would exceed the
capacity. All but four of the PEG substation transformers evaluated will exceed the
planning criteria by LL10.

Table 3-3
LL10 Substation Transformer Loading

Substation Name

Avery T1

Avery T2

Balcones T1

Balcones T2

BalconesTS

Balcones T4

Blockhouse T1

Blockhouse T2

BudaTl

Buda T3

Buttercup T1

Buttercup T2

Buttercup T3

Goforth T1

Goforth T2

Kent Street

2020
Summer Peak

(MW)
55.9

49.6

12.1

19.6

26.0

38.8

19.2

45.2

33.0

28.5

19.5

26.9

29.7

20.8

42.2

15.8

Total Capacity
(IVIVA)

37.3

37.3

22.4

22.4

47.6

37.3

22.4

37.3

22.4

22.4

37.3

37.3

22.4

22.4

37.3

37.3

2010 Power
Factor at
Peak (%)

97.8%

96.7%

96.4%

96.1%

96.1%

97.3%

96.8%

95.0%

94.8%

97.6%

99.3%

97.9%

95.9%

97.9%

96.4%

93.2%

Percent
Loaded (%)

153.2%

137.5%

56.0%

91.1%

56.8%

106.9%

88.5%

127.6%

155.4%

130.4%

52.6%

73.7%

138,3%

94.8%

117.4%

45.4%
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Substation Name

Kyle

Leander T2

Leander T3

Leander T4

Lehigh

Manchaca T1

Manchaca T2

Nameless T1

Nameless T2

Rohr

Seward Junction T1

Seward Junction T2

Turnersville T1

Turnersville T2

Whitestone T1

Whitestone T2

2020
Summer Peak

(MW)
30.1

28.4

18.1

60.3

16.0

22.3

17.5

11.2

15.7

6.2

21.2

3.1

27.5

21.1

53.2

34.2
Note: Based on load data from the 2011 Load Forecast.

Total Capacity
(MVA)
22.4

22.4

22.4

37.3

37.3

22.4

22.4

22.4

22.4

22.4

22.4

22.4

22.4

37.3

37.3

37.3

Power factor provided

2010 Power
Factor at
Peak (%)

99.1%

96.9%

97.9%

95.3%

95.5%

96.0%

99.2%

100.0%

97.2%

76.6%

99.9%

99.4%

95.3%

94.2%

97.5%

96.5%

and used from the

Percent
Loaded (%)

135.6%

130.8%

82.5%

169.6%

44.9%

103.7%

78.8%

50.0%

72.1%

36.1%

94.7%

13.9%

128.8%

60.1%

146.3%

95.0%

2010 peak.

3.2.2 Distribution Circuit Performance

The distribution deficiencies for the existing system at the five- and ten-year load
levels are presented below.

In addition to the feeders listed from the LLO analysis, at LL5:

• Sections on the following feeder(s) exceed 65% of the conductor ratings:

• Balcones Feeders BL220 and BL320; Buda Feeder BD130; Goforth Feeder
GF 120; Leander Feeder LA210; Seward Junction Feeder SJ20

At LL10, in addition to the feeder deficiencies listed at LLO and LL5:

• Sections of the following feeder(s) exceed a 5% volt drop:

• Balcones Feeder BL90; Goforth Feeder GF 120

• Sections on the following feeder(s) exceed 65% of the conductor ratings:

• Blockhouse Feeders BH140 and BH40; Buda Feeder BD130; Buttercup Feeder
BR10; Goforth Feeder GF20; Kent Street Feeder KS20; Kyle Feeder KY50;
Seward Junction Feeder SJ30; Whitestone Feeders WS10, WS20, and WS50
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Section 4
ALTERNATIVE OPTIONS

4.1 Exploratory Plans
Various system expansion plans can adequately serve the projected load. The purpose
of this section is to detail the alternative plans investigated and to identify a
recommended plan that will adequately serve the customers' present load, the load as

the system expands, and the planning load selected. To identify the recommended
plan, criteria were developed in Section 2 to select and economically compare the
alternative expansion plans.

Several alternatives were identified to address substation and distribution system
deficiencies and reliability issues. Each alternative that was considered corrected the
identified system deficiencies and was evaluated on a 20-year present-worth cost

basis. The Base Case solution includes upgrades to existing substations and
distribution infrastructure. No new substations are recommended in the Base Case

solution. The other four alternatives presented include construction of a new

substation site in lieu of completing some of the recommended Base Case solutions.

The areas analyzed for this Transmission & Distribution System Study include the
US 183 corridor in the Cedar Park District and the Interstate Highway 35 and US 130
corridors in the Kyle-Buda Districts. No new substation sites were evaluated for the

Kyle-Buda Districts. The four alternatives include recommended new substations in

the Cedar Park District only.

Alternatives were developed to serve the long-range planning load and include the
following:

Base Case: Upgrades to existing facilities to correct substation and distribution
system deficiencies at the projected load levels, including:

• Substation transformer upgrades at Kent St, Whitestone, Nameless, Balcones,

Buttercup, Avery Ranch, Seward Junction, Leander, Blockhouse, Manchaca,

Lehigh, Buda, Tumersville, and Go Forth Substations

• Substation transformer additions at Kent St, Avery Ranch, Leander, Blockhouse,

Lehigh, and Canyon Substations

• New feeder additions at Kent St, Balcones, Avery Ranch, Seward Junction,

Leander, Blockhouse, Lehigh, and Go Forth Substations

• Various distribution improvements including switching, the addition of voltage
regulators, and reconductoring to relieve loading

Alternative 1 includes constructing a new substation southwest of Balcones on the

edge of the PEG service territory. It is recommended to relieve substation transformer

loading at Balcones and heavy feeder loading. The new substation location brings a
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ATTACHMENT 6
Page 31 of 204



Section 4

source closer to some of those customers who are as much as 6.5 miles from the

substation that serve them.

Alternative 2 includes the construction of a substation northeast of Avery Ranch in an
area with a significant amount of growth expected over the planning horizon. It is
expected to relieve substation transformer and feeder loading at Avery Ranch
Substation and feeder loading at Leander Substation.

Alternative 3 includes the construction of a new substation southeast of Leander
Substation. This is also an area of expected high growth. It is recommended to
relieve substation transformer loading at Leander and Seward Junction Substations
and feeder loading at Leander Substation.

Alternative 4 recommends constructing a new substation west of Whitestone

Substation to relieve substation transformer loading at Whitestone, Nameless, and

Buttercup Substations, as well as feeder loading at Whitestone and Buttercup
Substations.

4.2 Methodology
After the alternatives were identified through discussions among the PEG management
and staff and SAIC, the analysis for each alternative was prepared as follows:

• Proposed improvements were modeled and computerized load-flow, voltage-drop,

and loss calculations were prepared to determine whether each alternative

provided adequate service to the customers.

• Substation, and distribution cost estimates were prepared for initial capital costs
and cost of losses. Transmission costs are not included, but will be developed at a

later time with the analysis of the transmission system performed by LCRA.

• The project descriptions and estimated construction costs are given in Exhibits 4
through 8 for the respective alternatives.

• A present-worth comparative cost summary was prepared for each alternative.

The assumptions used in the present-worth analyses are summarized in Exhibit 3.

The present-worth calculations are included in Exhibits 4 through 8 for the
respective alternatives.

4.3 Base Case
The following is a brief summary of the Base Case Alternative. The projects included
are shown in Exhibit 4.

• Load Level 1

• Install a new 46.7-MVA transformer at Kent St Substation

• Upgrade Kent St Substation transformer, Tl, to a 46.7-MVA transformer

• Construct one new Kent St 24.9-kV distribution feeder

4-2 SAIC Energy, Environment & Infrastructure, LLC PEC FINAL Shidy_6-2i-i2.docx
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• Convert the 12.5-kV distribution served from Balcones Substation transfomiers

Tl and T2 to 24.9 kV

• Upgrade the Balcones Substation transformers Tl, T2, and T4 to 46.7-MVA
transformers (converting Tl and T2 to 24.9 kV)

• Upgrade Buttercup Substation transformer T3 to a 46.7-MVA transformer

• Construct a new Seward Junction 24.9-kV distribution feeder

• Upgrade Blockhouse Substation transformer Tl to a 46.7-MVA transformer

• Construct a new Blockhouse 24.9-kV distribution feeder

• Upgrade Manchaca Substation transformers Tl and T2 to 46.7-MVA
transformers

• Install a new 46.7-MVA transformer at Lehigh Substation

• Construct a new Lehigh 24.9-kV distribution feeder

• Upgrade Buda Substation transformers Tl and T2 to 46.7-MVA transformers

• Upgrade Go Forth Substation transformers Tl and T2 to 46.7-MVA
transformers

• Install a new 46.7-MVA transformer at Canyon Substation

• Construct a new Canyon 24.9-kV distribution feeder

Load Level 2

• Upgrade Leander Substation transformer T2 to a 46.7-MVA transfonner

• Construct a new Avery Ranch 24.9-kV distribution feeder

• Construct one new Kent St 24.9-kV distribution feeder

• Upgrade Seward Junction Substation transformer T2 to a 46.7-MVA
transformer

Load Level 3

• Upgrade Leander Substation transformer T3 to a 46.7-MVA transformer

• Install a new 46.7-MVA transformer at Avery Ranch Substation

• Construct a new Avery Ranch 24.9-kV distribution feeder

• Upgrade Nameless Substation transformers Tl and T2 to 37.3-MVA
transformers

• Install a new 46.7-MVA transformer at Kent St Substation

• Construct one new Kent St 24.9-kV distribution feeder

• Upgrade Whitestone Substation transformers Tl and T2 to 46.7-MVA
transformers

• Install a new 46.7-MVA transformer at Blockhouse Substation
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• Upgrade Tumersville Substation transformer Tl to a 46.7-MVA transformer

• Install a new 46.7-MVA transformer at Lehigh Substation

• Load Level 4

• Upgrade Leander Substation transformer T4 to a 46.7-MVA transformer

• Upgrade Seward Junction Substation transformer Tl to a 46.7-MVA
transformer

• Upgrade Buttercup Substation transformer Tl to a 46.7-MVA transformer

• Construct a new Seward Junction 24.9-kV distribution feeder

• Load Level 6

• Construct a new Balcones 24.9-kV distribution feeder

• Upgrade Avery Ranch Substation transformer Tl to a 46.7-MVA transformer

• Install a new 46.7-MVA transformer at Leander Substation

• Construct a new Blockhouse 24.9-kV distribution feeder

• Construct a new Go Forth 24.9-kV distribution feeder

• Load Level 7

• Upgrade Lehigh Substation transformer Tl to a 46.7-MVA transformer

• Construct a new Lehigh 24.9-kV distribution feeder

• Load Level 8

• Upgrade Buttercup Substation transformer T2 to a 46.7-MVA transformer

• Load Level 9

• Upgrade Avery Ranch Substation transformer T2 to a 46.7-MVA transformer

• Construct a new Leander 24.9-kV distribution feeder

• Load Levels 1-10:

• Various distribution improvements to relieve loading and improve conditions
for contingency switching.

4.4 Alternative 1 - New Substation Southwest of
Balcones

Alternative 1 includes the same improvements as the Base Case, with the following
exceptions. The projects included are shown in Exhibit 5.

• Load Level 1

• Purchase land and construct new Alternative 1 Substation with (1) 138-24.9 kV,
46.7-MVA transformer Tl
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• Construct new Alternative 1 feeder NEW1 and transfer load from Balcones
feeder BL340 and BL330 to the new feeder

• Construct new Alternative 1 feeder NEW2 and transfer load from Balcones

feeder BL230 to the new feeder

• Load Level 6

• Construct new Alternative 1 feeder NEWS and transfer load from Balcones
feeder BL220 to the new feeder

Alternative 1 does not require the upgrade of Balcones Substation transformer T4 in
LL1 or the construction of a new feeder out of Balcones Substation along with a
couple of reconductor projects.

The new substation in Alternative 1 will be directly located under an existing
transmission line; therefore, transmission construction will be minimal. The new

substation site provides back-up capacity for Balcones and brings a source closer to

some of those customers who are quite a distance from their existing substation.

Shorter feeders typically mean less exposure between protective devices and fewer
customers impacted by an outage, which is an improvement in reliability compared to
the Base Case. The new site is near the comer of the PEG service territory, and there

is room for growth in that area in the future.

4.5 Alternative 2 - New Substation Northeast of Avery
Ranch

Alternative 2 includes the same improvements as the Base Case, with the following
exceptions. The projects included are shown in Exhibit 6.

• Load Level 2

• Purchase land for new substation site

• Load Level 3

• Install new Alternative 2 138-24.9 kV, 46.7-MVA transformers Tl and T2

• Construct new Alternative 2 feeder NEW 1 and transfer load from Avery Ranch
feeder AR250 and AR30 to the new feeder

• Construct new Alternative 2 feeder NEWS and transfer load from Avery Ranch
feeders AR240 and AR250

• Construct new Alternative 2 feeder NEW5 and transfer load from Avery Ranch
feeder AR250 to the new feeder

• Construct new Alternative 2 feeder NEW6 and transfer load from Avery Ranch
feeder AR30 to the new feeder

• Load Level 5

" Install new Alternative 2 138-24.9 kV, 46.7-MVA transformer T3
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• Construct new Alternative 2 feeder NEWS and transfer load from Avery Ranch
feeder AR30 to the new feeder

• Construct new Alternative 2 feeder NEW4 and transfer load from Avery Ranch
feeder AR250 and Leander feeder LA230 to the new feeder

• Load Level 7

• Install new Alternative 2 138-24.9 kV, 46.7-MVA transformer T4

• Construct new Alternative 2 feeder NEW7 and transfer load from Avery Ranch
feeder AR240 to the new feeder

• Load Levell 0

• Construct new Alternative 2 feeder NEW2 and transfer load from Avery Ranch
feeder AR250 and Leander feeder LA230 to the new feeder

Alternative 2 does not require the following:

• A new substation transformer at Kent Street Substation in LL1

• A new substation transformer at Avery Ranch Substation in LL3

• Two new feeders at Avery Ranch in LL2 and LL3 and one at Kent St in LL2

• Upgrading transfomier T2 at Seward Junction in LL2

• A new feeder at Seward Junction in LL4

• Upgrading transformer Tl at Avery Ranch in LL6

• Upgrading transformer T2 at Avery Ranch in LL9

• Various other conductor upgrades and construction

The new substation in Alternative 2 is located in an expected high growth region, the
Cedar Park area. In the ten-year planning horizon, an estimated 82 MW of additional
load is expected to develop in the area served from this proposed new substation, not
including the additional load at surrounding substations.

Without this substation, a considerable amount of upgrades would be required at
numerous substations, which also leads to longer and more distribution feeders in a
congested region. Having a source closer to the load center should reduce distribution
line losses and improve reliability. This new substation also provides back-up
capacity for contingency situations.

4.6 Alternative 3 - New Substation Southeast of Leander
Alternative 3 includes the same improvements as the Base Case, with the following
exceptions. The projects included are shown in Exhibit 7.

• Load Level 3

• Purchase land for new substation site
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• Load Level 4

• Construct new Alternative 3 Substation with (1) 138-24.9 kV, 46.7-MVA
transformer Tl

• Construct new Alternative 3 feeder NEW 1 and transfer load from Leander
feeder LA230 to the new feeder

• Construct new Alternative 3 feeder NEW4 and transfer load from Leander
feeder LA 110 to the new feeder

• Construct new Alternative 3 feeder NEW5 and transfer load from Leander
feeder LA250 and Seward Junction feeder SJ20 to the new feeder

Construct new Alternative 3 feeder NEW6 and transfer load from Leander
feeders LA 10 and LA 130 to the new feeder

• Load Level 5

• Install new Alternative 3 138-24.9 kV, 46.7-MVA transformers T2 and T3

• Construct new Alternative 3 feeder NEW2 and transfer load from Leander
feeder LA250 to the new feeder

• Load Level 8

• Construct new Alternative 3 feeder NEWS and transfer load from Leander
feeder LA230 and LA210 to the new feeder

Alternative 3 does not require the following:

• Upgrading transformer Tl at Seward Junction in LL4

• Upgrading transfonners T2, T3, and T4 at Leander in LL2, LL3, and LL4

• Upgrading transformer T2 at Seward Junction in LL2

• A new feeder at Seward Junction in LL4

• Installing a new transformer at Leander in LL6

• A new feeder at Leander in LL9

• Various other conductor upgrades and construction

Similar to Alternative 2, Alternative 3 is also located in the expected high growth
Cedar Park region. In the ten-year planning horizon, an estimated 48 MW of
additional load is expected to develop in the area served from this proposed new
substation, not including the additional load at surrounding substations.

Without this substation, quite a few upgrades at Leander and Seward Junction
Substations would be required, which also leads to longer and more distribution
feeders in a congested region. Having a source closer to the load center should reduce

distribution line losses and improve reliability. This new substation also provides
back-up capacity for contingency situations. Substation transformer losses are

expected to be reduced with the selection of Alternative 3 because of the reduction in
transformer capacity additions to serve the expected load growth.
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4.7 Alternative 4 - New Substation West of Whitestone
Alternative 4 includes the same improvements as the Base Case, with the following
exceptions. The projects included are shown in Exhibit 8.

• Load Level 2

• Purchase land for new substation site

• Load Level 3

• Construct new Alternative 4 Substation with (2) 138-24.9 kV, 46.7-MVA
transformers Tl and T2

• Construct new Alternative 4 feeder NEW2 and transfer load from Whitestone
feeder WS20 and Nameless feeder NL10 to the new feeder

• Construct new Alternative 4 feeder NEW 1 and transfer load from Whitestone
feeder WS50 to the new feeder

• Construct new Alternative 4 feeder NEWS and transfer load from Buttercup
feeder BR210 to the new feeder

• Load Level 6

• Construct new Alternative 4 feeder NEW5 and transfer load from Whitestone
feeder WS60 to the new feeder

• Load Level 7

" Install new Alternative 4 138-24.9 kV, 46.7-MVA transformer T3

• Construct new Alternative 4 feeder NEW4 and transfer load from Whitestone
feeder WS20 to the new feeder

Alternative 4 does not require the following:

• Installing a new transformer and constructing a new 24.9-kV distribution feeder at

Kent St in LL3

• Upgrade transformers Tl and T2 at Nameless in LL3

• Upgrade transformer Tl at Buttercup in LL4

• Upgrade transformer T2 at Buttercup in LL8

• Various other conductor upgrades and construction

The new substation proposed in Alternative 4 would offset a transformer addition and
several transformer upgrades as well as conductor upgrades and construction.

Substation transformer losses are expected to be lower with this alternative than the
Base Case.
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The new Alternative 4 Substation is expected to serve 55 MW of load growth over the
ten-year planning horizon, in addition to growth at the existing surrounding
substations. There is quite a bit of room for even more growth in the future in the
areas surrounding the proposed new substation. The new proposed substation site

would improve reliability from the Base Case by shortening several distribution
feeders and providing back-up capacity for nearby substations.

4.8 Plan Selection

4.8.1 Examination of the Transition

Each exploratory plan considers the major facilities required to provide a transition
from the existing to the projected system planning load, solving the substation and
feeder problems identified in Section 3. Although each exploratory plan may not have
the same capacity each year of the study period, each alternative provides similar
reliability and capacity at the long-range load level.

4.8.2 Economic Comparison

Present-worth cost analyses were prepared for each alternative. The basis of the

economic criteria is presented in Section 2. The present-worth cost calculations and

detailed cost estimates for distribution and substation improvements are presented in
Exhibits 4 through 8.

A summary of each alternative's capital requirements in 2011 dollars and 20-year
present-worth cost is presented in Table 4-1. Transmission construction costs are not

included.

Table 4-1
Distribution Alternative Cost Summary

Alternative

Base Case

Alternative 1

Alternative 2

Alternative 3

Alternative 4

Alternative 1 & 2

Alternative 1 & 3

Alternative 1 & 4

Alternative 2 & 3

Alternative 2 & 4

Description

Base Case

New Substation Southwest of Balcones

New Substation Northeast of Avery Ranch

New Substation Southeast of Leander

New Substation West of Whitestone

Combined Alternatives

Combined Alternatives

Combined Alternatives

Combined Alternatives

Combined Alternatives

Estimated
PW Cost

$146,774,400

$148,605,500

$133,472,800

$133,412,000

$137,080,300

$135,305,900

$135,242,900

$138,909,200

$125,736,900

$124,071,300

Total
Capital

Requirement
s (2011
Dollars)

$115,438,800

$116,981,200

$104,342,800

$103,960,400

$106,663,300

$105,885,200

$105,502,800

$108,205,700

$97,846,900

$95,567,300

Percent
of Base
PW Cost

1.23%

-9.97%

-10.02%

-7.07%

-8.48%

-8.53%

-5.66%

-16.73%

-18.30%
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Alternative Description
Estimated
PW Cost

Total
Capital

Requirement
s (2011
Dollars)

Percent
of Base
PW Cost

Alternative 3 & 4

Alternative 1,2,3

Alternative 1,2,4

Alternative 1,3,4

Alternative 2,3,4

Combined Alternatives

Combined Alternatives

Combined Alternatives

Combined Alternatives

Combined Alternatives

Alternative 1,2,3,4 Combined Alternatives

$124,074,400

$127,592,400

$125,893,000

$125,903,700

$116,144,700

$119,821,300

$95,184,900

$99,407,300

$97,098,500

$96,727,300

$89,071,400

$90,602,600

-18.30%

-15.03%

-16.59%

-16.58%

-26.37%

-22.49%

Note: Transmission costs not included.

4.9 The Preferred Plan
Based on the analysis outlined above, the system improvements for each of the
Alternatives, 1 - 4, were selected as the Preferred Plan. The benefits of this plan are

detailed in Section 5. The total 20-year present worth cost of the preferred plan is
approximately $119,821,300, and the capital requirements in 2011 dollars are
$90,602,600.

A summary of the estimated capital costs for the Preferred Plan and details of the
present-worth analysis is provided in Exhibits 5, 6, 7, and 8. Detailed descriptions of
the recommended substation and distribution improvements are presented in Section 5.
A system map illustrating the Preferred Plan is given in Exhibit 9.
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5.1 Benefits of the Preferred Plan
The preferred plan was selected based on a number of important considerations: costs,

reliability, improvements in normal and contingency system operations, shorter

distribution feeders, reduced electric system losses, etc. Each new substation

proposed provides several of these benefits. Following are advantages of selecting the
new substations in Alternatives 1, 2, 3, and 4 as the preferred plan.

• Alternative 1 includes constructing a new substation southwest of Balcones on the

edge of the PEG service territory. It is recommended to relieve substation
transformer loading at Balcones and heavy feeder loading.

The new substation in Alternative 1 will be directly located under an existing
transmission line; therefore, transmission construction will be minimal. The new

substation site provides back-up capacity for Balcones and brings a source closer to

some of those customers who are currently as much as 6.5 miles from the

substation that serve them. Shorter feeders typically mean less exposure between

protective devices and fewer customers impacted by an outage, which is an

improvement in reliability compared to the Base Case. The new site is near the
comer of the PEG service territory, and there is room for growth in that area in the
future.

• Alternative 2 includes the construction of a substation northeast of Avery Ranch in
the Cedar Park area where a significant amount of growth is expected over the
planning horizon. It is expected to relieve substation transfonner and feeder

loading at Avery Ranch Substation and feeder loading at Leander Substation.

In the ten-year planning horizon, an estimated 82 MW of additional load is
expected to develop in the area served from this proposed new substation, not

including the additional load at surrounding substations. Without this substation, a
considerable amount of upgrades would be required at numerous substations,

resulting in more long distribution feeders in a congested region. Having a source
closer to the load center will reduce distribution line losses and improve reliability.
This new substation also provides back-up capacity for contingency situations.

• Alternative 3 includes the construction of a new substation southeast of
Leander Substation, also in the high growth Cedar Park region. In the ten-year
planning horizon, an estimated 48 MW of additional load is expected to develop in
the area served from this proposed new substation, not including the additional load
at surrounding substations. It is recommended to relieve substation transformer

loading at Leander and Seward Junction Substations and feeder loading at
Leander Substation, avoiding upgrades and additional long feeders from these
substations through congested areas.
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Having a source closer to the load center will reduce distribution line losses and
improve reliability by providing shorter feeders and back-up capacity for
contingency situations. Substation transformer losses are also expected to be

reduced with the selection of Alternative 3 because of the reduction in transformer
additions required to serve the expected load growth.

Alternative 4 recommends constructing a new substation west of

Whitestone Substation to relieve substation transformer loading at Whitestone,
Nameless, and Buttercup Substations, as well as feeder loading at Whitestone and
Buttercup Substations. The new substation proposed in Alternative 4 would offset
a transformer addition and several transformer upgrades at these stations as well as

conductor upgrades and construction. Substation transformer losses are expected

to be lower with this alternative than the Base Case.

The new Alternative 4 Substation is expected to serve 55 MW of load growth over
the ten-year planning horizon, in addition to growth at the existing surrounding
substations. There is quite a bit of room for even more growth in the future in the
areas surrounding the proposed new substation. The new proposed substation site

would improve reliability from the Base Case by shortening several distribution
feeders and providing back-up capacity for nearby substations.

5.2 Ten-Year Electric System Plan
The Ten-Year Electric System Plan was designed to serve a projected system peak
demand of 1827.0 MW. The proposed projects assume that the following planned or
in-progress PEG projects have been completed:

• T3 has been installed at Avery Ranch Substation along with two new feeders,
AR230 and AR240. PEG worked with SAIC to include the associated switching in
the CymDIST model, including some transfers between Avery Ranch, Whitestone,
and Kent Street Substations.

• A load transfer was completed between Balcones feeders 230 and 330, with
guidance from PEG.

• Reconductor 0.6 miles to 795 AAC and 0.4 miles to 1000 AL UG on Buda 10,
which is a tie path to Lehigh Substation.

Recommended projects in the system plan should be considered as a proposed list that
will require PEG staffs review in order to determine the overall feasibility of each
project. Project timing did not account for resource or budget limitations, which PEG
management and staff may wish to include when considering the feasibility of each
proposed project. These considerations may result in modifications to the scope and
schedule of recommended projects.
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To keep the Electric System Plan aligned with long-range system goals, SAIC
recommends that PEG update the Ten-Year Electric System Plan at intervals no longer
than five years apart or whenever major changes occur in:

• The Economy

• Local Growth/Development

• Power Supply

• Physical Plant

Annually or bi-annually, it will be necessary to perform studies with a short-range
planning horizon in order to amend current plans or accommodate system changes or

problems. Short-range studies should align with the concepts and intent of the
Ten-Year Electric System Plan.The plan includes the following substation and
distribution improvements:

• Load Level 1

• Upgrade Kent St Substation transformer, Tl, to a 46.7-MVA transformer

• Construct one new Kent St 24.9-kV distribution feeder

• Convert the 12.5-kV distribution served from Balcones Substation transformers

Tl and T2 to 24.9 kV

• Upgrade the Balcones Substation transformers Tl and T2 to 46.7-MVA
transformers (converting Tl and T2 to 24.9 kV)

• Upgrade Buttercup Substation transformer T3 to a 46.7-MVA transformer

• Construct a new Seward Junction 24.9-kV distribution feeder

• Upgrade Blockhouse Substation transformer Tl to a 46.7-MVA transformer

• Construct a new Blockhouse 24.9-kV distribution feeder

• Upgrade Manchaca Substation transformers Tl and T2 to 46.7-MVA
transformers

• Install a new 46.7-MVA transformer at Lehigh Substation

• Construct a new Lehigh 24.9-kV distribution feeder

• Upgrade Buda Substation transformers Tl and T2 to 46.7-MVA transformers

• Upgrade Go Forth Substation transformers Tl and T2 to 46.7-MVA
transformers

• Install a new 46.7 MVA transformer at Canyon Substation

• Construct a new Canyon 24.9-kV distribution feeder

• Purchase land and construct new Alternative 1 Substation with (1) 138-24.9 kV,
46.7-MVA transformer Tl

• Construct new Alternative 1 feeder NEW1 and transfer load from Balcones
feeder BL340 and BL330 to the new feeder
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• Construct new Alternative 1 feeder NEW2 and transfer load from Balcones
feeder BL230 to the new feeder

Load Level 2

• Purchase land for Alternative 2 new substation site

• Purchase land for Alternative 4 new substation site

Load Level 3

• Upgrade Whitestone Substation transformers Tl and T2 to 46.7-MVA

transformers

• Install a new 46.7-MVA transformer at Blockhouse Substation

• Upgrade Tumersville Substation transformer Tl to a 46.7-MVA transformer

• Install a new 46.7-MVA transfonner at Lehigh Substation

• Install new Alternative 2 138-24.9 kV, 46.7-MVA transformers Tl and T2

• Construct new Alternative 2 feeder NEW 1 and transfer load from Avery Ranch
feeder AR250 and AR30 to the new feeder

" Construct new Alternative 2 feeder NEWS and transfer load from Avery Ranch
feeders AR240 and AR250

• Construct new Alternative 2 feeder NEWS and transfer load from Avery Ranch
feeder AR250 to the new feeder

• Construct new Alternative 2 feeder NEW6 and transfer load from Avery Ranch
feeder AR30 to the new feeder

• Purchase land for Alternative 3 new substation site

• Construct new Alternative 4 Substation with (2) 138-24.9 kV, 46.7-MVA
transformers Tl and T2

• Construct new Alternative 4 feeder NEW2 and transfer load from Whitestone
feeder WS20 and Nameless feeder NL10 to the new feeder

• Construct new Alternative 4 feeder NEW 1 and transfer load from Whitestone
feeder WS50 to the new feeder

• Construct new Alternative 4 feeder NEWS and transfer load from Buttercup
feeder BR210 to the new feeder

Load Level 4

• Construct new Alternative 3 Substation with (1) 138-24.9 kV, 46.7-MVA
transformer Tl

• Construct new Alternative 3 feeder NEW 1 and transfer load from Leander
feeder LA230 to the new feeder

B Construct new Alternative 3 feeder NEW4 and transfer load from Leander
feeder LA 110 to the new feeder
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• Construct new Alternative 3 feeder NEW5 and transfer load from Leander
feeder LA250 and Seward Junction feeder SJ20 to the new feeder

• Construct new Alternative 3 feeder NEW6 and transfer load from Leander
feeders LA 10 and LA 130 to the new feeder

Load Level 5

• Install new Alternative 2 138-24.9 kV, 46.7-MVA transformer T3

• Construct new Alternative 2 feeder NEWS and transfer load from Avery Ranch
feeder AR30 to the new feeder

• Construct new Alternative 2 feeder NEW4 and transfer load from Avery Ranch
feeder AR250 and Leander feeder LA230 to the new feeder

• Install new Alternative 3 138-24.9 kV, 46.7-MVA transformers T2 and T3

• Construct new Alternative 3 feeder NEW2 and transfer load from Leander
feeder LA250 to the new feeder

Load Level 6

• Construct a new Balcones 24.9-kV distribution feeder

• Construct a new Blockhouse 24.9-kV distribution feeder

• Construct a new Go Forth 24.9-kV distribution feeder

• Construct new Alternative 4 feeder NEWS and transfer load from Whitestone
feeder WS60 to the new feeder

Load Level 7

• Upgrade Lehigh Substation transformer Tl to a 46.7-MVA transfonner

• Construct a new Lehigh 24.9-kV distribution feeder

• Install new Alternative 2 138-24.9 kV, 46.7-MVA transformer T4

• Construct new Alternative 2 feeder NEW7 and transfer load from Avery Ranch
feeder AR240 to the new feeder

• Install new Alternative 4 138-24.9 kV, 46.7-MVA transformer T3

• Construct new Alternative 4 feeder NEW4 and transfer load from Whitestone
feeder WS20 to the new feeder

Load Level 8

• Construct new Alternative 3 feeder NEWS and transfer load from Leander
feeder LA230 and LA210 to the new feeder

Load Level 10

• Construct new Alternative 2 feeder NEW2 and transfer load from Avery Ranch
feeder AR250 and Leander feeder LA230 to the new feeder
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• Load Levels 1-10:

• Various distribution improvements to relieve loading and improve conditions

for contingency switching

The Ten-Year Electric System Plan map is presented in Exhibit 10.

To determine the cost of system improvements for the PEG electric system over the
next ten years, expenditures required to serve projected loads as a result of customer

growth were estimated for each year. The projected capital requirements are as

follows:

Table 5.1
Ten-Year Electric System Plan Capital Requirements

Load
Level

1

2

3

4

5

6

7

8

9

10

Estimated
Yeari

2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

Total

Capital Requirements
(2011 Dollars)

$44,516,600

$1,395,200

$23,697,700

$4,328,500

$5,561,500

$2,491,100

$8,121,300

$379,600

$59,400

$51,700

$90,602,600
Note: (1) Calendar Year
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5.3 System Improvements
SAIC has prepared a description of the proposed system improvement projects for
PEG'S Ten-Year Electric System Plan, which is described in this section. The
recommended load level of construction for proposed system improvements was based

on the timing of the projected criteria violations. The estimated costs are given in
2011 dollars and are not inflated to represent the expected costs in the recommended
construction year.

5.3.1 Kent Street/Whitestone Substation Projects

Project 1

Location: Kent Street

Estimated Cost: $3,626,300

Load Level: 1

Description: Upgrade Kent St Tl from 37.3 MVA to 46.7 MVA and construct new
feeder KS50 with 1000 AL for 8900 ft. Open both WS30 and WS40 at the substation
and close at sections 418310 and 419094 to the new Kent St feeder. The transformer
upgrade and feeder construction are recommended to relieve transformer loading on

Whitestone Tl and T2 greater than 50%.

Project 1

Location: Kent Street - KS50

Estimated Cost: $140,900

Load Level: 4

Description: Reconductor on Kent St feeder KS50 from 336 AAC to 795 AAC for
4,000 ft between line sections 418528 and 418139. This project is recommended to
relieve conductor loading greater than 65%.

See Figure 5-1 for a geographic representation of Project 1.
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SYSTEM PLAN

5.3.2 Nameless/Whitestone/Buttercup Substation Projects

Project 2

Location: New Alternative Substation 4 - West ofWhitestone Substation

Estimated Cost: $7,224,000

Load Level: 2 (Land Purchase)

3 (Tl & T2, new feeder 1)

7(T3)

Description: Purchase land and construct new Alternative 4 Substation with
(3) 138-24.9 kV, 46.7-MVA transformers. Construct new feeder 1 with 100 ft of 795
AAC to line section 442075607. Open the Whitestone feeder breaker WS50 at the
Whitestone Substation, and transfer line section 442075607 from Whitestone feeder
WS50 to new feeder 1 . This project is recommended to relieve transformer loading
greater than 50% on Whitestone Tl.

Project 3

Location: New Alternative Substation 4 - West ofWhitestone Substation

Estimated Cost: $18,900

Load Level: 3

Description: Construct new feeder 2 with 100 ft of 795 AAC to line section -
1025607566, and transfer the line section to new feeder 2. Install and open a switch at
line section -243870845, and close switch at line section 524420679 to transfer load
from Nameless feeder NL10 to new feeder 2. Move Nameless feeder NL20 to
Nameless Substation transfonner T2 and Nameless feeder NL 120 to Nameless
Substation transformer Tl. This project is recommended to relieve transfonner

loading greater than 50% on Nameless Tl.

Project 4

Location: New Alternative Substation 4 - West ofWhitestone Substation

Estimated Cost: $386,100

Load Level: 2

Description: Construct 6,400 ft of double circuit 795 AAC between line sections
1648661079 and -1669020875 to prepare for the construction of new feeder 3 in LL3.
Reconductor from three-phase 4 ACSR to 795 AAC for 1,400 ft from line sections
407159 to 407171 on Buttercup feeder BR210. This project is recommended to
relieve transformer loading greater than 50% on Buttercup Tl.

File: 004760/3103107005-3000 SAIC Energy, Environment & Infrastmcture, LLC 5-9
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Section 5

Project 4

Location: New Alternative Substation 4 - West ofWhitestone Substation

Estimated Cost: $18,900

Load Level: 3

Description: Construct new feeder 3 with 100 ft of 795 AAC. Install open switch at
407189 and close switch at -1492233697 to transfer load from Buttercup feeder
BR210 to new feeder 3. This project is recommended to relieve transformer loading
greater than 50% on Buttercup Tl.

Project 5

Location: Whitestone

Estimated Cost: $4,960,000

Load Level: 3

Description: Upgrade Whitestone Tl and T2 from 37.3 MVA to 46.7 MVA. The
transformer upgrades are recommended to relieve transfonner loading on Whitestone

Tl and T2 greater than 50%.

Project 6

Location: New Alternative Substation 4 - West of Whitestone Substation

Estimated Cost: $671,000

Load Level: 6

Description: Construct new feeder 5 with 100 ft of 795 AAC and 10,000 ft of double
circuit 795 AAC to line section 420576. Open switch at 1738713843 and back feed
line section 420576 from Whitestone feeder WS60 to the new feeder 5. Reconductor
336 ACSR to 795 AAC for 4,000 ft from line section 419109 to 418390. This project
is recommended to relieve transformer loading greater than 50% on Whitestone Tl.

Project 7

Location: New Alternative Substation 4 - West ofWhitestone Substation

Estimated Cost: $103,400

Load Level: 7

Description: Construct new feeder 4 with 100 fit of 795 AAC to line section -
104120060. Install open switch at 419759 and back feed line section -104120060
from Whitestone feeder WS20 to the new feeder 4. Reconductor 336 ACSR to 795
AAC for 2,400 ft from line section 410291 to 410251. This project is recommended
to relieve transfonner loading greater than 50% on Whitestone Tl.

See Figure 5-2 for a geographic representation of Projects 2-7.

5-10 SAIC Energy, Environment & Infrastructure, LLC PEC FINAL smdy_6-2i-i2.docx
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Section 5

5.3.3 Buttercup/Balcones Substation Projects

Project 8

Location: Balcones

Estimated Cost: $6,752,500

Load Level: 1

Description: Convert Balcones Tl and T2 to 24.9 kV and upgrade both transformers
from 22.4 MVA to 46.7 MVA. Convert feeders 10, 20, 30, 80, and 90 to 24.9 kV.
This project is recommended to relieve transformer loading on Balcones Tl and T2
greater than 50% and conductor loading greater than 65%.

Project 9

Location: Buttercup

Estimated Cost: $2,480,000

Load Level: 1

Description: Upgrade Buttercup T3 from 22.4 MVA to 46.7 MVA. The transformer
upgrade is recommended to relieve transformer loading on Buttercup T3 greater than

50%.

Project 10

Location: Buttercup - BR2 10

Estimated Cost: $331,500

Load Level: 1

Description: Reconductor on Buttercup feeder BR210 from 336 AAC to 795 AAC
for 6,300 ft from the substation to line section 1651227892. This project is
recommended to relieve conductor loading greater than 65%.

Project 11

Location: Buttercup - BR340

Estimated Cost: $590,600

Load Level: 1

Description: Construct new Buttercup feeder BR340 with 500 Cu for 500 ft from line
section 120790219 and double circuit 1000 AL with Buttercup BR20 for 2,700 ft.
Construct 1,100 ft of 500 Cu from the end of the double circuit with BR20 to line
section 415245 and transfer taps 415245 and 414738 to the new construction. This
project is recommended to relieve transformer loading on Buttercup Tl.

5-12 SAIC Energy, Environment & Infrastructure, LLC PEC FINAL Study_6-2i-i2.docx
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SYSTEM PLAN

Project 12

Location: Balcones - BL320

Estimated Cost: $373,400

Load Level: 1

Description: Reconductor on Balcones feeder BL320 from 336 AAC to 795 AAC for
10,600 ft from the substation to line section -446269090. This project is
recommended to relieve conductor loading greater than 65%.

Project 13

Location: New Alternative Substation 1 - Southwest ofBalcones Substation

Estimated Cost: $4,238,900

Load Level: 1

Description: Purchase land and construct new Alternative 1 Substation with
(1) 138-24.9 kV, 46.7-MVA transformer Tl. Construct new feeder 1 with 100 ft of
795 AAC to the existing distribution circuit. Install open switch at -30126717 on
Balcones BL330 and close switch at 412570 to back feed to the new construction.
This project is recommended to relieve transformer loading greater than 50% on
Balcones T4.

Project 14

Location: New Alternative Substation 1 - Southwest ofBalcones Substation

Estimated Cost: $3,900

Load Level: 1

Description: Construct new feeder 2 with 795 AAC to the existing distribution
circuit. Open switch at -1868338012 on Balcones BL230 and back feed to the new
construction. This project is recommended to relieve transformer loading greater than

50%onBalconesT3.

Project 15

Location: Buttercup - BR220

Estimated Cost: $15,000

Load Level: 2

Description: Open from Buttercup feeder BR220 at line section 414698 by installing
a switch and close at 414784 to transfer the load to Balcones feeder BL30. Move
Buttercup feeder BL220 to Buttercup breaker BL340. This project is recommended to
relieve transformer loading on Buttercup T2 greater than 50%.

File: 004760/3103107005-3000 SAIC Energy, Environment & Infrastmcture, LLC 5-13
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Project 16

Location: Buttercup - BR20

Estimated Cost: $526,200

Load Level: 2

Description: Reconductor on Buttercup feeder BK20 from 336 AAC to 795 AAC for
10,000 ft from the substation to line section 415312. This project is recommended to
relieve conductor loading greater than 65%.

Project 17

Location: Balcones

Estimated Cost: $15,000

Load Level: 2

Description: Open switch at 415045 to transfer load from Balcones feeder BL30 and
close switch at 413435 to move load to Balcones feeder BL90. Install an open switch
at 413748 to transfer load from Balcones feeder BL30 and close switch at 414066 to
move load to Balcones feeder BL90. Move Balcones feeder BL90 to Balcones T4 and
Balcones Feeder BL320 to Balcones T2. This project is recommended to relieve
transformer loading greater than 50% on Balcones T4.

Project 18

Location: Balcones

Estimated Cost: $391,900

Load Level: 6

Description: Construct new Balcones feeder BL10 with 1,000 ft of 1000 AL, double
circuit 5,000 ft of 1000 AL with Balcones feeder BL330. Transfer line section 417842
from Balcones feeder BL330 to the new Balcones feeder BL10. Reconductor
Balcones feeder BL330 from 336 AAC to 795 AAC during double circuit construction
with Balcones BL10. This project is recommended to relieve conductor loading
greater than 65%.

Project 19

Location: New Alternative Substation 1 - Southwest ofBalcones Substation

Estimated Cost: $18,900

Load Level: 6

Description: Construct new feeder 3 with 100 ft of 795 AAC to the existing
distribution circuit. Install open switch at 409445 on Balcones BL220 and back feed
to the new construction. This project is recommended to relieve transformer loading

greater than 50% on Balcones T3.

5-14 SAIC Energy, Environment & Infrastructure, LLC PEC FINAL Study_6-2i-i2.docx
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Project 20

Location: New Alternative Substation 1 - Southwest ofBalcones Substation

Estimated Cost: $153,900

Load Level: 7

Description: Reconductor on new Alternative 1 feeder 1 from 1/0 AAC to 336 ACSR
for 7,000 ft from the substation to line section 409332. This project is recommended
to relieve conductor loading greater than 65%.

See Figure 5-3 for a geographic representation of Projects 8-12 and 15-18 and

Figure 5-4 for a geographic representation of Projects 13, 14, 19, and 20.

File: 004760/3103107005-3000 SAIC Energy, Environment & Infrastmcture, LLC 5-15
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Section 5

5.3.4 Avery Ranch/Leander

Project 21

Location: New Alternative Substation 2 - North ofAvery Ranch Substation

Estimated Cost: $8,725,800

Load Level: 2 (Land Purchase)

3 (Tl & T2, new feeder 1)

5(T3)

7(T4)
Description: Purchase land and construct new Alternative 2 Substation with (4) 138-
24.9 kV, 46.7-MVA transformers. Construct new feeder 1 getaway with 150 ft of 795
AAC to the line section 409778 and transfer that tap from Avery Ranch feeder AR250
to the new feeder 1. Open switch at 689971324 and close switch 1533873507 to
transfer load from Avery Ranch feeder AR30. This project is recommended to relieve
transformer loading greater than 50% on Avery Ranch Tl.

Project 22

Location: New Alternative Substation 2 -North ofAvery Ranch Substation

Estimated Cost: $35,800

Load Level: 3

Description: Construct new feeder 3 getaway with 150 ft of 795 AAC to the line
section 829096974 and transfer that tap from Avery Ranch feeder AR250 to the new
feeder 3. Install open switch at 402839 and close switch -343248229 to transfer load
to the new feeder 3. Install open switch at 539218222 and close switch at 402839 to
transfer load from Avery Ranch feeder AR240. This project is recommended to
relieve transformer loading greater than 50% on Avery Ranch T3.

Project 23

Location: New Alternative Substation 2 -North ofAvery Ranch Substation

Estimated Cost: $84,700

Load Level: 3

Description: Construct new feeder 5 getaway with 150 ft of 795 AAC to get away
from the substation. From the getaway construct 1,500 ft of double circuit 795 AAC
to line section -1800138767 and transfer the tap from Avery Ranch feeder AR130.
Open switch at 405612 and 405603 and close switch -549459701 to new feeder 5.
This project is recommended to relieve transformer loading greater than 50% on
Avery Ranch T3.

5-18 SAIC Energy, Environment & Infrastructure, LLC PEG FINAL Study_6-2i-i2.docx
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SYSTEM PLAN

Project 24

Location: New Alternative Substation 2 -North ofAvery Ranch Substation

Estimated Cost: $324,800

Load Level: 3

Description: Construct new feeder 6 getaway with 150 ft of 795 AAC to get away
from the substation. From the getaway, construct 7,800 ft of 795 AAC to line
section -1877107716 and transfer the tap from Avery Ranch feeder AR130 to new
feeder 6. Install open switch at 401145 and close switch at 400949 to transfer load
from Avery Ranch feeder AR30. This project is recommended to relieve transformer
loading greater than 50% on Avery Ranch T2.

Project 25

Location: New Alternative Substation 2 - North ofAvery Ranch Substation

Estimated Cost: $102,700

Load Level: 5

Description: Construct new feeder 4 getaway with 150 ft of 795 AAC to line section
409778 and construct 1,900 ft of 795 AAC to line section 998065616. Open switch at
-1266007323 and back feed 998065616 to transfer load from Avery Ranch feeder
AR250. Extend 795 AAC from line section -925095635 to -6899707106 for 200 ft.
Transfer line section -6899707106 from Leander feeder LA230 to the new feeder 4.
Then install open switch at line section -2098565445 and close switch -1979310756 to
transfer load from Leander feeder LA250 to new feeder 4. This project is
recommended to relieve transformer loading greater than 50% on Leander T3.

Project 26

Location: New Alternative Substation 2 -North ofAvery Ranch Substation

Estimated Cost: $295,100

Load Level: 5

Description: Construct new feeder 8 getaway with 150 ft of 795 AAC to get away
from the substation. From the getaway construct 1,500 ft of double circuit 795 AAC
to line section -1800138767, 3,100 ft of 795 AAC, and continue with 1,700 ft of
double circuit 795 AAC to line section 689971324. Transfer line section -1764785331
from Avery Ranch feeder AR30 to the new feeder 8. This project is recommended to
relieve transformer loading greater than 50% on Avery Ranch Tl .

File: 004760/3103107005-3000 SAIC Energy, Environment & Infrastructure, LLC 5-19
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Project 27

Location: New Alternative Substation 2 -North ofAvery Ranch Substation

Estimated Cost: $263,000

Load Level: 7

Description: Construct new feeder 6 getaway with 150 ft of 795 AAC to get away
from the substation. From the getaway, construct 6,600 ft of 795 AAC to line section
1140962881 and transfer the tap from Avery Ranch feeder AR240. This project is
recommended to relieve transformer loading greater than 50% on Avery Ranch T3.

Project 28

Location: New Alternative Substation 2 - North ofAvery Ranch Substation

Estimated Cost: $51,700

Load Level: 10

Description: Construct new feeder 2 getaway with 150 ft of 795 AAC to the line
section -401770607 and transfer that tap from Avery Ranch feeder AR250 to the new
feeder 2. Install open switch at 942457519 and close switch 409775 to transfer load
from Leander feeder LA230. Reconductor 1/0 AAC to 795 AAC from line section
401022 to 401019 for 450 ft. Then install open switch at line section 1541944083 and
close switch -901979660 to transfer load from Leander feeder LA230 to new feeder 2.
This project is recommended to relieve transformer loading greater than 50% on
LeanderT3.

See Figure 5-5 for a geographic representation of Projects 21-28.
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Section 5

5.3.5 Seward Junction/Leander

Project 29

Location: Seward Junction

Estimated Cost: $682,600

Load Level: 1

Description: Construct new Seward Junction feeder SJ 130 with 5,300 ft of 1000 AL
and open the switch on line section 338323 to move load from Leander feeder LA10
and close to the new Seward Junction feeder SJ130 at line section 2067007172. This
project is recommended to relieve transformer loading on Leander T3 greater than
50% and conductor loading on Leander feeder LA10 greater than 65%.

Project 30

Location: Leander-LAlO

Estimated Cost: $52,800

Load Level: 2

Description: Reconductor on Leander feeder LA10 from line section 342082 to
338441 from 336 AAC to 795 AAC for 1,500 ft. This project is recommended to
relieve conductor loading on Leander feeder LA 10 greater than 65%.

Project 31

Location: New Alternative Substation 3 - Southeast ofLeander Substation

Estimated Cost: $6,487,300

Load Level: 3 (Land Purchase)

4 (Tl, new feeder 1)

5(T2)

Description: Construct new Alternative 3 Substation with (2) 138-24.9 kV,
46.7-MVA transfonners southeast of Leander Substation. Construct new feeder 1

getaway with 400 ft of 795 AAC to the line section 1541944083. Install open switch
at 167139926 and close to the new feeder 1 at that location. Extend new feeder 1 with
795 AAC for 14,000 ft from line section 427895624 to -1215132181. Transfer
tap -1215132181 from Leander feeder LA250 to the new feeder 1. This project is
recommended to relieve transformer loading greater than 50% on Leander T3.

5-22 SAIC Energy, Environment & Infrastructure, LLC PEG FINAL smdy_6-2i-i2.docx
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SYSTEM PLAN

Project 32

Location: New Alternative Substation 3 - Southeast ofLeander Substation

Estimated Cost: $544,700

Load Level: 4

Description: Construct new feeder 4 getaway with 400 ft of 795 AAC to
line section 587997414. From the getaway construct double circuit 795 AAC for
7,400 ft with existing system Leander feeders LA230 and LA210, 550 ft of 795 AAC,
and continue with 2,000 ft of double circuit 795 AAC with Leander feeder LA210 to
line section 767331699. Install and open a switch at -1169829501 and close
switch -141071112 to transfer load to the new feeder. This project is recommended to
relieve transformer loading greater than 50% on Leander T3.

Project 33

Location: New Alternative Substation 3 - Southeast ofLeander Substation

Estimated Cost: $30,000

Load Level: 4

Description: Install and open a switch at 1908936161 and close switch at -752637149
to transfer load to Leander feeder LA10 from Leander feeder LA130. Install open
switch at 1539999063 and close switch at 602445272 to transfer load to Leander
feeder LA 130 from Leander feeder LA 10. This project is recommended to achieve a
better load balance on the Leander feeders.

Project 34

Location: New Alternative Substation 3 - Southeast ofLeander Substation

Estimated Cost: $45,600

Load Level: 4

Description: Construct new feeder 5 getaway with 400 ft of 795 AAC to line
section -1564324195. Install open switch at -601844615 and back feed at -
1564324195 to the new feeder 5. Install open switch at -684533733 and close the
switch at 1038406848 to transfer load from Seward Junction feeder SJ20 to the new
feeder 5. This project is recommended to relieve transformer loading greater than
50% on Seward Junction T2.

Project 35

Location: New Alternative Substation 3 - Southeast ofLeander Substation

Estimated Cost: $15,600

Load Level: 5

Description: Construct new feeder 2 getaway with 400 ft of 795 AAC to line section
620748053 and transfer that tap from Leander feeder LA250 to the new feeder 2. This
project is recommended to relieve transformer loading greater than 50% on
LeanderT3.

File: 004760/3103107005-3000 SAIC Energy, Environment & Infrastructure, LLC 5-23
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Section 5

Project 36

Location: New Alternative Substation 3 - Southeast ofLeander Substation

Estimated Cost: $27,300

Load Level: 8

Description: Construct new feeder 3 getaway with 400 ft of 795 AAC to line section
587997414 and transfer that tap from Leander feeder LA230 to the new feeder 3.
Extend with 795 AAC for 300 ft from line section -1992132191 to -995556503 and
open switch at 402562 closing to the new extension to transfer load from Leander
feeder LA210. This project is recommended to relieve transformer loading greater
than 50% on Leander T3.

See Figure 5-6 for a geographic representation of Projects 29 and 30 and Figure 5-7
for a geographic representation of Projects 31-36.

5-24 SAIC Energy, Environment & Infrastructure, LLC PEG FINAL Study_6-2i-i2.docx
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SYSTEM PLAN

5.3.6 Blockhouse

Project 37

Location: Blockhouse

Estimated Cost: $5,560,000

Load Level: 1 (Tl) and 3 (T3)

Description: Upgrade Blockhouse Tl from 22.4 MVA to 46.7 MVA and install a
46.7-MVA transformer at Blockhouse. In order to balance the load on the Blockhouse

transformers move Blockhouse feeder BH140 from Blockhouse T2 to Blockhouse Tl
and move Blockhouse feeder BH20 from Blockhouse Tl to Blockhouse T2. The
transformer upgrade is recommended to relieve transfonner loading on Blockhouse Tl

and T2 greater than 50%.

Project 38

Location: Blockhouse

Estimated Cost: $938,900

Load Level: 1

Description: Construct new Blockhouse feeder BHNEW1 with 1,350 ft of 1000 AL
from the substation to line section 1209016904 and then double circuit with
Blockhouse feeder BH140 for 4,400 ft of 1000 AL to line section 421188. Transfer
the tap at section -15721752 from BH140 to BHNEW1 and construct 800 ft of double
circuit 1000 AL down to section 674082839. Transfer the tap at section 421275 from
BH140 to BHNEW1. The new feeder is recommended to relieve transformer loading
on Blockhouse T2 greater than 50%.

Project 39

Location: Blockhouse

Estimated Cost: $1,114,300

Load Level: 6 (New Feeder) and 8 (Reconductor)

Description: Construct new Blockhouse feeder BHNEW2 with 5,800 ft of 1000 AL
from the substation to line section -1215568786 and then transfer line
section -1215568786 from Blockhouse feeder BH140 to the new Blockhouse feeder
BHNEW2. Install an open switch on line section 336665992 and close switch 421189
to transfer load from Blockhouse feeder BH130 to the new Blockhouse feeder
BHNEW2. Reconductor from 336 AAC and 1/0 to 795 AAC from line
section -1215568786 to 410451 for 10,000 ft. The new feeder is recommended to
relieve conductor loading on Blockhouse feeder BH 140 and BH 130 greater than 65%.

See Figure 5-8 for a geographic representation of Projects 37-39.

File: 004760/3103107005-3000 SAIC Energy, Environment & Infrastructure, LLC 5-27
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SYSTEM PLAN

5.3.7 Conductor Upgrades and Regulator Installation (North)

Project 40

Location: Blockhouse-BH130

Estimated Cost: $133,900

Load Level: 1

Description: Reconductor on Blockhouse feeder BH130 from line section 420957 to
421746 from 336 AAC to 795 AAC for 3,800 ft. This project is recommended to
relieve conductor loading on Blockhouse feeder BH130 greater than 65%.

Project 41

Location: Blockhouse - BH40

Estimated Cost: $28,200

Load Level: 5

Description: Reconductor on Blockhouse feeder BH40 from line section 1897372631
to 421787 from 336 AAC to 795 AAC for 800 ft. This project is recommended to
relieve conductor loading on Blockhouse feeder BH40 greater than 65%.

Project 42

Location: Leander-LA250

Estimated Cost: $109,900

Load Level: 5

Description: Reconductor on Leander feeder LA250 from line section 724240612 to
401387 from 1/0 to 336 ACSR for 5,000 ft. This project is recommended to relieve
conductor loading on Leander feeder LA250 greater than 65%.

Project 43

Location: Nameless-NL 120

Estimated Cost: $60,000

Load Level: 5

Description: Install three single-phase 250 amp voltage regulators on Nameless
feeder NL120 at line section 1926752080. This project is recommended to improve
voltage on Nameless feeder NL120 from 119.4V to 123.2 V at LL10.

File: 004760/3103107005-3000 SAIC Energy, Environment & Infrastructure, LLC 5-29
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Section 5

Project 44

Location: Seward Junction - SJ120

Estimated Cost: $59,400

Load Level: 9

Description: Reconductor on Seward Junction feeder SJ120 from line
section -1215132181 to 402145 from 1/0 to 336 ACSR for 2,700 ft. This project is
recommended to relieve conductor loading on Seward Junction feeder SJ120 greater
than 65%.

See Figure 5-9 for a geographic representation of Projects 40-44

5-30 SAIC Energy, Environment & Infrastructure, LLC PEC FINAL Study_6-2i-i2.docx
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Section 5

5.3.8 Manchaca

Project 45

Location: Manchaca

Estimated Cost: $5,161,700

Load Level: 1 (Tl & T2)

3 (Reconductor)

Description: Upgrade Manchaca Tl and T2 from 22.4 MVA to 46.7 MVA. Install
an open switch at line section -1676059073 and close to line section 945987059 to
transfer load from Manchaca feeder MC50 to Manchaca feeder MC130. Reconductor
on Manchaca feeder MC50 from line section 504962 to 504734 from 336 AAC to
795 AAC for 5,300 ft. This project is recommended to relieve transformer loading on
Manchaca Tl and T2 greater than 50% and conductor loading on Manchaca feeder
MC50 greater than 65%.

See Figure 5-10 for a geographic representation of Project 45

5-32 SAIC Energy, Environment & Infrastructure, LLC PEG FINAL smdy_6-2i-i2.docx
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Section 5

5.3,9 Buda/Lehigh/Turnersville

Project 46

Location: Lehigh

Estimated Cost: $3,102,800

Load Level: 1

Description: Install new 138 - 24.9-kV, 46.7-MVA transformer at Lehigh (T2).
Install an open switch at line section 511 229, construct 795 AAC for 200 ft between
the LH20 substation getaway and line section 511176, and close to line section
511176 to transfer load from Buda feeder BD10 to Lehigh feeder LH20. Transfer
Lehigh feeder LH20 from Lehigh Tl to T2. This project is recommended to relieve
transformer loading on Buda Tl greater than 50% and conductor loading on Buda
feeder BD10 greater than 65%.

Project 47

Location: Buda

Estimated Cost: $4,960,000

Load Level: 1

Description: Upgrade Buda Tl and T2 from 22.4 MVA to 46.7 MVA. The
transformer upgrade is recommended to relieve transformer loading on Buda T2

greater than 50%. Buda Tl will also be upgraded at the same time as Buda T2 to keep
firm capacity.

Project 48

Location: Tumersville/Buda

Estimated Cost: $82,600

Load Level: 2

Description: Extend Turnersville feeder TV90 for 1,350 ft with 795 AAC from line
section -895579931 to 513344. Install an open switch at line section 236847167 and
close at line section 234 to transfer load from Buda feeder BD 130 to Tumersville
feeder TV90. Install an open switch at line section 607365737 and close at line
section 448383592 to transfer load from Tumersville feeder TV110 to Tumersville
feeder TV90. This project is recommended to relieve transformer loading on Buda T2
greater than 50% and conductor loading on Buda feeder BD130 greater than 65%.

5-34 SAIC Energy, Environment & Infrastructure, LLC PEG FINAL Study_6-2i-i2.docx
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SYSTEM PLAN

Project 49

Location: Buda-BD120

Estimated Cost: $77,500

Load Level: 6

Description: Reconductor on Buda feeder BD120 from line section 500838 to
517907 from 336 AAC to 795 AAC for 2,200 ft. This project is recommended to
relieve conductor loading on Buda feeder BD 120 greater than 65%.

Project 50

Location: Lehigh

Estimated Cost: $2,480,000

Load Level: 7

Description: Upgrade Lehigh Tl from 37.3 MVA to 46.7 MVA. The transformer
upgrade is recommended to relieve transformer loading on Lehigh Tl greater than
50%.

See Figure 5-11 for a geographic representation of Projects 46-50

File: 004760/3103107005-3000 SAIC Energy, Environment & Infrastmcture, LLC 5-35
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Section 5
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Figure 5-11. Project 46-50
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SYSTEM PLAN

5.3.10 Lehigh/Turnersville/Goforth/Kyle/Canyon

Project 51

Location: Lehigh

Estimated Cost: $799,800

Load Level: 1 and 3 (800 ft Reconductor)

Description: Construct new Lehigh feeder LHNEW1 on Lehigh T2 with 600 ft of
1000 AL and 10,200 ft of 795 AAC from the substation to line section -808832401
and transfer -808832401 from Lehigh feeder LH40 to the new Lehigh feeder. Install
an open switch on line section 517086 and close switch 28927310 to transfer load
from Tumersville feeder TV50 to the new Lehigh feeder LFTNEW1. Reconductor on
Lehigh feeder LHNEW1 from line section -2001368854 to 517250 from 1/0 to
795 AAC for 8,000 ft. Reconductor on Lehigh feeder LHNEW1 from line section
517246 to 517251 from 1/0 to 795 AAC for 800 ft. This project is recommended to
relieve transformer loading on Tumersville Tl greater than 50% and conductor
loading on Tumersville feeder TV50 and Lehigh feeder LHNEW1 greater than 65%.

Project 52

Location: Goforth

Estimated Cost: $4,975,000

Load Level: 1

Description: Upgrade Goforth Tl (22.4 MVA) and T2 (37.3 MVA) to 46.7 MVA.
Install an open switch at line section 1158462646 and close at switch -706629872 to
transfer load from Goforth feeder GF 110 to Lehigh feeder LH50. This project is
recommended to relieve Transformer loading on Go forth Tl and T2 greater than 50%
and conductor loading on Goforth feeder GF110 greater than 65%.

Project 53

Location: Canyon/ECyle

Estimated Cost: $3,039,700

Load Level: 1

Description: Install new 138 - 24.9-kV, 37.3-MVA transformer at

Canyon Substation. Close breaker for new Canyon feeder CN40. Install new switch
at line section 505945 and back-feed at line section -646430232 to transfer load from
Kyle feeder KY50 to Canyon feeder CN40. Construct new Canyon feeder CN50 with
250 ft of 795 AAC from the substation to line section 124785855 and transfer line
section 124785855 to the new feeder. Install open switch at line section -1880012354
and close to switch -1192590638 to transfer load from Kyle feeder KY30 to
Canyon feeder CN50. This project is recommended to relieve transformer loading on
Kyle Tl greater than 50% and conductor loading on Kyle feeders KY50 and KY30
greater than 65%.
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Section 5

Project 54

Location: Tumersville - TV50

Estimated Cost: $77,500

Load Level: 2

Description: Reconductor on Tumersville feeder TV50 from line section
1313802570 to 513847 from 336 AAC to 795 AAC for 2,200 ft. This project is
recommended to relieve conductor loading on Tumersville feeder TV50 greater than
65%.

Project 55

Location: Tumersville

Estimated Cost: $2,480,000

Load Level: 3

Description: Upgrade Tumersville Tl from 22.4 MVA to 46.7 MVA. This project is
recommended to relieve Transformer loading on Tumersville Tl greater than 50%.

Project 56

Location: Lehigh

Estimated Cost: $3,316,600

Load Level: 3

Description: Extend Lehigh feeder LH30 for 5,300 ft with 795 AAC from line
section 1982492050 to -1651241657. Install an open switch at line
section -1651241657 and close at line section -1651241657 to transfer load from
Goforth feeder GF120 to Lehigh feeder LH30. Install new 24.9-kV, 46.7 MVA
transformer at Lehigh (T3). Install open switch at line section 83944513 and close the
switch at line section 512146 to transfer load from Kyle feeder KY20 to Lehigh feeder
LH30. Transfer load from Lehigh feeder LH30 from Lehigh Tl to Lehigh T3. This
project is recommended to relieve transformer loading on Goforth T2 and Kyle Tl
greater than 50% and conductor loading on Goforth feeder GF 120 and Kyle feeder
KY20 greater than 65%.

Project 57

Location: Goforth-GFSO

Estimated Cost: $271,800

Load Level: 6

Description: Construct new Goforth feeder GF30 from Goforth Tl with 300 ft of
1000 AL and 6,400 ft of 795 AAC from the substation to line section 458158808.
Transfer tap 458158808 from Goforth feeder GF30 to Goforth feeder GF20. This
project is recommended to relieve conductor loading on Goforth feeder GF30 greater
than 65%.

5-38 SAIC Energy, Environment & Infrastructure, LLC PEG FINAL Study_6-2i-i2.docx
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SYSTEM PLAN

Project 58

Location: Tumersville - TV50

Estimated Cost: $281,800

Load Level: 6

Description: Reconductor on Tumersville feeder TV50 from line section 512550 to
1553735957 from 336 AAC to 795 AAC for 8,000 ft. This project is recommended to
relieve conductor loading on Tumersville feeder TV50 greater than 65%.

Project 59

Location: Tumersville

Estimated Cost: Labor Only

Load Level: 6

Description: Transfer Tumersville feeder TV110 from Tumersville T2 to
Tumersville Tl. This project is recommended to balance loading between
Tumersville Tl and T2.

Project 60

Location: Lehigh-LHlO

Estimated Cost: $495,500

Load Level: 7

Description: Construct new Lehigh feeder LH10 from Lehigh T3 with 125 ft of
1000 AL and 12,300 ft of 795 AAC from the substation to line section 1022697672.
Transfer tap 1022697672 from Lehigh feeder LH20 to Lehigh feeder LH10. This
project is recommended to relieve conductor loading on Lehigh feeder LH20 greater
than 65%.

Project 61

Location: Lehigh-LH30

Estimated Cost: $60,000

Load Level: 7

Description: Install three single-phase 100 amp voltage regulators on Lehigh feeder
LH30 at line section -690906531. This project is recommended to improve voltage on
Lehigh feeder LH30 from 119.1V to 121.4 V at LL10.
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Section 5

Project 62

Location: Tumersville-TV130

Estimated Cost: $60,000

Load Level: 7

Description: Install three single-phase 100 amp voltage regulators on Tumersville
feeder TV 130 at line section 514193. This project is recommended to improve
voltage on Tumersville feeder TV130 from 119.3 V to 123.6 V at LL10.

Project 63

Location: Tumersville-TVlSO

Estimated Cost: $60,000

Load Level: 1

Description: Install three single-phase 150 amp voltage regulators on Tumersville
feeder TV130 at line section 516540. This project is recommended to improve
voltage on Tumersville feeder TV130 from 115.0 V to 119.8 V at LL10.

See Figures 5-12, 5-13, and 5-14 for a geographic representatioft of Projects 51-63.
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Exhibit 1
SUBSTATION AND FEEDER FORECAST
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Exhibit 2
COST OF LOSSES

File: 004760/3103107005-3000 SAIL
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COPYRIGHT 2011 , R. W. BECK, Inc. ALL RIGHTS RESERVED
All information in BLUE text requires input data.

LOAD LOSS CALCULATION

ANNUAL COST OF LOSS PER RW:

Costfor Demand: 1kW*DR*DF

Cost for Energy: (.84(LFA2) + .16(LF))*1kW*(ER)*8760 hours
$0.00 /kW

$148.40 /kW

DR = Existing Power Demand Rate0'

$0.00 /kw

LF = Three Year Average Annual Load Factor

45.12%

ER = Existing Power Energy Rate(1)

$0.06966 /kWh
DF = Three Year Average Annual Demand Factor

8.49

ANNUAL COST FOR 1kW OF PEAK LOSSES: $148.40 /kW

CORE LOSS CALCULATION

ANNUAL COST OF LOSS PER RW:

Cost for Demand:

Cost for Energy

1kW*DR*12 months

1kW*ER*8760 hours
$0.00 /kW

$610.19 /kW

DR = Existing Power Demand Rate01

$0.00 /RW

ER = Existing Power Energy Rate<1)

$0.06966 /kWh

ANNUAL COST FOR 1kW OF PEAK LOSSES: $610.19 /kW

LOAD FACTOR CALCULATION (2)

Month

January

February

March

April
May
June

July
August

September

October

November

December

System Peak
Ann. MWh Purch.

Ann. Load Factor

Peak Load (kW)
2008

1,024,997

972,882
855,326
767,491

1,002,438

1,080,902

1,068,172

1,103,284

1,027,410

797,983
633,878

1,046,852

1,103,284

4,687,027

48.50%|

2009

943,637
1,008,398

796,966
732,665

919,477
1,148,247

1,180,159

1,150,189

1,101,808

888,352
660,406

1,071,215

1,180,159

4,611,548

44.61 °/c

2010

1,329,572

1,056,964

963,803
645,137
868,609

1,031,961

1,085,520

1,217,468

1,099,226

831,022
748,734
748,734

1,329,572

4,921,570

42.26%

Three

Year

Average

1,099,402

1,012,748

872,032
715,098
930,175

1,087,037

1,111,284

1,156,980

1,076,148

839,119
681,006
955,600

1,156,980

4,740,048

45.12%

Percent

of

Peak

95.02°,

87.53°,

75.37°,

61.81°,

80.40°,

93.95°,

96.05°,

100.00°,;

93.01°,

72.53°,

58.86°,

82.59°,

100.00°,

Percent

of Peak

Squared

0.90

0.77

0.57

0.38

0.65

0.88

0.92

1.00

0.87

0.53

0.35

0.68

8.49

Notes : (1) Based on the average annual energy purchases and power cost for 2008-2010.

(2) Ann. MWh Purch. and Peak Load (kW) for PEG w/o CENTEX.
(From compilation of data in 2011 Load Forecast)

S\Planning\Study\LossCost(PEC),Cost of Losses 10/3/201110:13 AM
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Exhibit 3
PRESENT WORTH COST ASSUMPTIONS

File: 004760/3103107005-3000 BAIL
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Pedernales Electric Cooperative, Inc.

Economic Analysis Assumptions

COPYRIGHT 2011, R. W. BECK, Inc. ALL RIGHTS RESERVED
All information in BLUE text requires input data.

10/03/11

PRESENT WORTH COST ASSUMPTIONS

Interest for Present Worth Analysis

Annual Inflation on Investment
Depreciation Life of Investment (Years)

Annual Depreciation (3-yr. Avg.)
Nominal Interest Rate
Capital Recovery Factor (Calculated)
Percent O&M Expense of Installed Plant

Annual Inflation of O&M Expenses
Tax on Investment Book Value
Annual Inflation of Tax Rate
Percent Insurance Expense of Installed Plant

Annual inflation of Insurance Expense

COST OF LOSSES

Cost for 1kW of Peak Loss(Cu)
Cost for 1 kW of Peak Loss (Fe)
Annual Inflation of Cost of Losses

6.51%

TRANSMISSION SUBSTATION

5.00%
40.00
2.50%
6.51%
7.08%
2.13%
0.00%
0.50%
0.00%
0.00%
0.00%

$148.40
$610.19

5.00%

5.00%
50.00
2.00%
6.51%
6.80%
2.84%
0.00%
0.50%
0.00%
0.00%
0.00%

DISTRIBUTION

5.00%
33.30
3.00%
6.51%
7.42%
3.56%
0.00%
0.50%
0.00%
0.00%
0.00%

G:\004760\3103107005\Work Products\PEC - BASE_PW_9-9-1 lAssumptions Copyright 2011, SAIC All rights reserved.
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Exhibit 4
BASE CASE

File: 004760/3103107005-3000 SAIL
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Base Case
Capital Improvements Summary (2011 $'s)

Load

Level Description

Substation Improvements

3
1
3
3
3
3
1
1
1
4
8
1
6
9
3
1
4
2
3
4
6
2
1
3
1
1
7
1
1
1
3
1
1
1
3

Project 1 - Install new Kent St 46.7 MVA fransformer (T2;

Project 2 - Upgrade Kent St T1 37.3 MVA transformer with a 46.7 MVA transformei

Project 4 - Upgrade Whitestone T1 37.3 MVA transformer with a 46.7 MVA transformei
Project 5 - Upgrade Whitestone T2 37.3 MVA fransformer with a 46.7 MVA transformei

Project 3 - Upgrade Nameless T1 22.4 MVA transformer with a 37.3 MVA transformei
Project 3 - Upgrade Nameless T2 22.4 MVA transformer with a 37.3 MVA transformer

Project 7 - Upgrade Balcones T1 22.4 MVA transformer with a 46.7 MVA transformei

Project 7 - Upgrade Balcones T2 22.4 MVA transformer with a 46.7 MVA transformei
Project 8 - Upgrade Buttercup T3 22.4 MVA transformer with a 46.7 MVA transformei

Project 11 - Upgrade Buttercup T1 37.3 MVA transformer with a 46.7 MVA transformei
Project 12 - Upgrade Buttercup T2 37.3 MVA transformer with a 46.7 MVA transformei

Project 17 - Upgrade Balcones T4 37.3 MVA transformer with a 46.7 MVA transformei

Project 19-Upgrade Avery Ranch T1 37.3 MVA transfonner with a 46.7 MVA transformer
Project 19 - Upgrade Avery Ranch T2 37.3 MVA transformer with a 46.7 MVA transformei
Project 22 - Install new Avery Ranch 46.7 MVA transformer (T4)
Project 20 - Install new Kent St 46.7 MVA transformer (T3j

Project 28 - Upgrade Seward Junction T1 22.4 MVA transformer with a 46.7 MVA transformei

Project 29 - Upgrade Leander T2 22.4 MVA transformer with a 46.7 MVA transformer
Project 29 - Upgrade Leander T3 22.4 MVA transformer with a 46.7 MVA transformei

Project 29 - Upgrade Leander T4 37.3 MVA transformer with a 46.7 MVA transformer
Project 30 - Install new Leander 46.7 MVA transformer (T5)
Project 32 - Upgrade Seward Junction T2 22.4 MVA transformer with a 46.7 MVA transformei

Project 41 - Upgrade Blockhouse T1 22.4 MVA transformer 46.7 MVA transformer
Project 41 - Install new Blockhouse 46.7 MVA transformer (T3)

Project 56 - Upgrade Manchaca T1 22.4 MVA transformer with a 46.7 MVA fransformei
Project 56 - Upgrade Manchaca T2 22.4 MVA transformer with a 46.7 MVA transformer
Project 58 - Upgrade Lehigh T1 37.3 MVA transformer with a 46.7 MVA transformer

Project 57 - Install new Lehigh 46.7 MVA transformer (T2)
Project 59 - Upgrade Buda T1 22.4 MVA transformer with a 46.7 MVA transformei

Project 59 - Upgrade Buda T3 22.4 MVA transformer with a 46.7 MVA transformer
Project 65 - Upgrade Turnersville T1 22.4 MVA transformer with a 46.7 MVA transformef

Project 68 - Upgrade Goforth T1 22.4 MVA transformer with a 46.7 MVA transformei
Project 68 - Upgrade Goforth T2 37.3 MVA transformer with a 46.7 MVA transformei

Project 69 - Install new Canyon 37.3 MVA transformer (T1)

Project 67 - Install new Lehigh 46.7 MVA transformer (T3)
SUBTOTAL SUBSTATION

Distribution Improvements

3
2
3
1
1
4
1
1
2
2
1
1
1
1
2
1
6
6
6
6

Project 1 - Construct new getaway 1000 AL (200 ft) for Kent St KS4C
Project 1 - Double circuit Kent St KS40 with Kent St KS30 1000 AL (10,300 ft;
Project 1 - Install open switch on WS10

Project 2 - Construct new getaway 1000 AL (200 ft) for Kent St KS5C
Project 2 - Construct (8,700 ft) of 1000 AL to relieve AR40

Project 2 - Reconductor (4,000 ft) from 336 AAC to 795 AAC
Project 3 - Construct (11,500 ft) of 1000 AL to relieve NL10

Project 3 - Install open switch on WS30
Project 6 - Double circuit with Whitestone WS60 1000 AL (4,000 ft)
Project 9 - Install open switch on BR220

Project 7 - Convert Balcones T1 and T2 to 24.9-kV (525,794 ft)
Project 10 - Construct (500 ft) of 500 Cu to relieve BR20

Project 10 - Double circuit Buttercup BR340 with Buttercup BR20 1000 AL (2,700 ft)
Project 10 - Construct (1,100 ft) of 500 Cu to relieve BR20

Project 13 - Double circuit Buttercup BR20 with Buttercup BR330 and BR340 (10,000 ft) 795 AAC
Project 14 - Double circuit Buttercup BR210 with Buttercup BR330 (6,300 ft) 795 AAC
Project 15 - Construct new getaway 1000 AL (1,000 ft) for BL10
Project 15 - Double circuit Balcones BL10 with Balcones BL330 (5,000 ft) 795 AAC

Project 15 - Construct (150 ft) of 1000 AL for BL10
Project 15 - Double circuit and rebuild Balcones BL10 with Balcones BL330 (2,100 ft) 1000 AL

Estimated
Cost

2011$

$3,080,000

$2,480,000

$2,480,000
$2,480,000

$2,400,000

$2,400,000
$2,480,000

$2,480,000
$2,480,000

$2,480,000
$2,480,000

S2,480,000

$2,480,000

$2,480,000

$3,080,000

$3,080,000
$2,480,000

$2,480,000
$2,480,000

$2,480,000

$3,080,000
$2,480,000

$2,480,000
$3,080,000

$2,480,000

$2,480,000
$2,480,000

$3,080,000
$2,480,000
$2,480,000
$2,480,000

$2,480,000

$2,480,000
$3,000,000

$3,080,000
$91,360,000

$25,800
$1,790,800

$15,000
$25,800

$1,120,500

$140,900
$1,481,100

$15,000
$695,500

$15,000
$1,792,500

$37,900
$469,400

$83,300
$526,200
$331,500
$128,800
$263,100

$19,300
$365,100

project 16 - Reconductor BL320 (10,600 ft) from 336 AAC to 795 AAC $373,400
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Base Case
Capital Improvements Summary (2011 $'s)

Load

Level

2
1
1
3
2
3
5
2
1
10
4
4
4
6
2
2
1
1
8
9
1
1
6
6
8
1
5
5
1
5
9
8
5
5
5
6
7
1
3
1
1
2
2
2
6
1
1
1
1
3
6
2
3
3
1
1
1
1
3
7
7

Description

Project 21 - Construct new Kent St KS60 (4,300 ft) of 1000 AL to relieve AR24C

Project 21 - Extend AR240 (2,900 ft) 1000 AL to relieve KS60
Project 21 - Install open switch on KS60

Project 23-Construct new Avery Ranch ARNEW1 (4,400ft) 1000 AL

Project 23 - Double circuit and rebuild ARNEW1 with AR30 (4,900 ft) 1000 AL
Project 23 - Insall open switch on AR250

Project 24 - Reconductor Avery Ranch AR30 (8,300 ft) from 336 AAC to 795 AAC
Project 25 - Construct new Avery Ranch ARNEW2 (5,200 ft) of 1000 AL to relieve AR120

Project 27 - Construct new Seward Junction SJ130 (5,300 ft) of 1000 AL to relieve LA10
Project 31 - Install open switch on LA230

Project 32 - Construct new Seward Junction SJ120 (4,500 ft) of 1000 AL

Project 32 - Construct (8,400 ft) of 1000 AL for SJ120
Project 32 - Construct (900 ft) of 1000 AL for SJ120 to relieve SJ20
Project 33 - Extend LA250 (17,000 ft) 1000 AL
Project 37 - Reconductor Leander LA10 (4,000 ft) from 336 AAC to 795 AAC
Project 37 - Reconductor Leander LA10 (1,500 ft) from 336 AAC to 795 AAC
Project 38 - Reconductor Leander LA10 (1,100 ft) from 336 AAC to 795 AAC
Project 38 - Reconductor Leander LA10 (250 ft) from 336 AAC to 795 AAC
Project 39 - Reconductor Leander LA210 (350 ft) from 336 AAC to 795 AAC
Project 40 - Construct new Leander LANEW1 (1,900 ft) 1000 AL to relieve LA220
Project 42 - Construct new Blockhouse BHNEW1 (1,350 ft) 1000 AL

Project 42 - Double circuit Blockhouse BHNEW1 with Blockhouse BH140 (4,400 ft) 1000 AL
Project 43 - Construct new Blockhouse BHNEW2 (5,800 ft) 1 000 AL to relieve BH140

Project 43 - Install open switch on BH130

Project 43 - Reconductor Blockhouse BHNEW2 (10,000 ft) from 336 AAC and 1/0 to 795 AAC
Project 44 - Reconductor Blockhouse BH130 (3,800 ft) from 336 AAC to 795 AAC
Project 45 - Reconductor Blockhouse BH40 (800 ft) from 336 AAC to 795 AAC
Project 46 - Reconductor Whitehouse WS60 (2,300 ft) from 336 AAC to 795 AAC
Project 47 - Reconductor Buttercup BR210 (5,400 ft) from 1/0 to 795 AAC
Project 48 - Reconductor Leander LA250 (5,000 ft) from 1/0 to 336 AAC

Project 49 - Reconductor Seward Junction SJ120 (2,700 ft) from 1/0 to 336 AAC
Project 50 - Reconductor Leander LA210 (4,000 ft) from 336 AAC to 795 AAC
Project 51 - Install Voltage Regulator (LA250 - 400 Amps)

Project 53 - Install Voltage Regulator (NL120 - 250 Amps)
Project 52 - Install Voltage Regulator (LA230 - 400 Amps)

Project 54 - Reconductor Balcones BL220 (250 ft) from 336 AAC to 795 AAC
Project 55 - Reconductor Whitestone WS20 (1,800 ft) from 336 AAC to 795 AAC
Project 56 - Install open switch on MC50

Project 56 - Reconductor Manchaca MC50 (5,300 ft) from 336 AAC to 795 AAC
Project 57 - Install open switch on BD10

Project 57 - Extend LH20 (200 ft) 795 AAC
Project 60 - Install open switch on BD130

Project 60 - Install open switch on TV110

Project 60 - Extend Tumersville TV90 (1,350 ft) 795 AAC to relieve BD130
Project 61 - Reconductor Buda BD120 (2,200 ft) from 336 AAC to 795 AAC
Project 62 - Construct Lehigh LHNEW1 (600 ft) 1000 AL
Project 62 - Construct (10,200 ft) 795 AAC on LHNEW1 to relieve LH4C
Project 62 - Install open switch on TV50

Project 62 - Reconductor Lehigh LHNEW1 (8,000 ft) from 1/0 to 795 AAC
Project 62 - Reconductor Lehigh LHNEW1 (800 ft) from 1/0 to 795 AAC
Project 63 - Reconductor Tumersville TV50 (8,000 ft) from 336 AAC to 795 AAC

Project 64 - Reconductor Tumersville TV50 (2,200 ft) from 1/0 to 795 AAC
Project 67 - Extend Lehigh LH30 (5,300 ft) 795 AAC
Project 67 - Install open switch on GF120
Project 68 - Install open switch on GF110

Project 69 - Install open switch on KY50

Project 69 - Construct new Canyon CN50 (250 ft) 795 AAC
Project 69 - Intall open switch on KY30

Project 67 - Install open switch on KY20

Project 70 - Construct new Lehigh LH10 (125 ft) 1000 AL
Project 70 - Construct (12,300 ft) 795 AAC on LH10

Estimated

Cost

$553,800
$373,500

$15,000
$566,700
$851,900

$15,000
$292,400
$669,700
$682,600

$15,000
$579,500

$1,081,800
$115,900

$2,189,400
$140,900

$52,800
$38,800
$8,800

$12,300
$244,700
$173,900
$765,000
$747,000

$15,000
$352,300
$133,900

$28,200
$81,000

$190,200
$109,900

$59,400
$140,900

$60,000
$60,000
$60,000

$8,800
$63,400
$15,000

$186,700
$15,000

$7,800
$15,000
$15,000
$52,600
$77,500
$77,300

$397,500
$15,000

$281,800
$28,200

$281,800
$77,500

$206,600
$15,000
$15,000
$15,000

$9,700
$15,000
$15,000
$16,100

$479,400
Project 71 - Construct new Goforth GF30 (300 ft) 1000 AL $38,600
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Base Case
Capital Improvements Summary (2011 $'s)

Load

Level

6
7
7
1
1

Description

Project 71 - Construct (6,400 ft) 795 AAC on GF30
Project 72 - Install Voltage Regulator (LH30 - 52 Amps)

Project 73 - Install Voltage Regulator (TV130 - 53 Amps)

Project 74 - Install Voltage Regulator (TV130 -110 Amps)

Project 18 - Install open switch on BL30
SUBTOTAL DISTRIBUTION

TOTAL CAPITAL COST

Losses Summary

0
10

Calculated Distribution Losses (kW)
Calculated Distribution Losses (kW)

Present Worth Cost

Estimated

Cost

$249,400
$60,000
$60,000
$60,000

$15,000
$24,078,800

$115,438,800

6,317

8,274

20 20-Year Cumulative Present Worth Cost $146,774,400
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Exhibit 5
ALTERNATIVE 1
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Alternative 1 - New Substation Southwest of Balcones
Capital Improvements Summary (2011 $'s)

Load

Level Description

Substation Improvements

3
1
3
3
3
3
1
1
1
4
8
6
9
3
1
4
2
3
4
6
2
1
3
1
1
7
1
1
1
3
1
1
1
3
1
1

Project 1 - Install new Kent St 46.7 MVA transformer (T2;

Project 2 - Upgrade Kent St T1 37.3 MVA transformer with a 46.7 MVA transformei
Project 4 - Upgrade Whitestone T1 37.3 MVA transformerwith a 46.7 MVA transformer

Project 5 - Upgrade Whitestone T2 37.3 MVA fransformer with a 46.7 MVA transformei

Project 3 - Upgrade Nameless T1 22.4 MVA transformer with a 37.3 MVA transformer
Project 3 - Upgrade Nameless T2 22.4 MVA transformer with a 37.3 MVA transformer

Poiject 7 - Upgrade Balcones T1 22.4 MVA transformer with a 46.7 MVA transformei
Project 7 - Upgrade Balcones T2 22.4 MVA transformer with a 46.7 MVA transformei

Project 8 - Upgrade Buttercup T3 22.4 MVA transformer with a 46.7 MVA transfomei

Project 11 - Upgrade Buttercup T1 37.3 MVA transformer with a 46.7 MVA transformer
Project 12 - Upgrade Buttercup T2 37.3 MVA transformer with a 46.7 MVA transformer

Project 19 - Upgrade Avery Ranch T1 37.3 MVA transformer with a 46.7 MVA transformei
Project 19 - Upgrade Avery Ranch T2 37.3 MVA transformer with a 46.7 MVA transformei

Project 22 - Install new Avery Ranch 46.7 MVA transformer (T4)

Project 20 - Install new Kent St 46.7 MVA transformer (T3)
Project 28 - Upgrade Seward Junction T1 22.4 MVA transformer with a 46.7 MVA transformei

Project 29 - Upgrade Leander T2 22.4 MVA transformer with a 46.7 MVA transformer

Project 29 - Upgrade Leander T3 22.4 MVA transformer with a 46.7 MVA transformer
Project 29 - Upgrade Leander T4 37.3 MVA transformer with a 46.7 MVA transformer

Project 30 - Install new Leander 46.7 MVA transformer (T5)
Project 32 - Upgrade Seward Junction T2 22,4 MVA transformer with a 46.7 MVA transformer

Project 41 - Upgrade Blockhouse T1 22.4 MVA transformer 46.7 MVA transformer
Project 41 - Install new Blockhouse 46.7 MVA transformer (T3)

Project 56 - Upgrade Manchaca T1 22.4 MVA transformer with a 46.7 MVA transformer

Project 56 - Upgrade Manchaca T2 22.4 MVA transformer with a 46.7 MVA transformei
Project 58 - Upgrade Lehigh T1 37.3 MVA transformer with a 46.7 MVA transformer

Project 57 - Install new Lehigh 46.7 MVA transformer (T2)
Project 59 - Upgrade Buda T1 22.4 MVA transformer with a 46.7 MVA transformei

Project 59 - Upgrade Buda T3 22.4 MVA transformer with a 46.7 MVA transformei

Project 65 - Upgrade Turnersville T1 22.4 MVA transformer with a 46.7 MVA transformei

Project 68 - Upgrade Goforth T1 22.4 MVA transformer with a 46.7 MVA transformei

Project 68 - Upgrade Goforth T2 37.3 MVA transformer with a 46.7 MVA transformei
Project 69 - Install new Canyon 37.3 MVA transformer (T1)
Project 67 - Install new Lehigh 46.7 MVA transformer (T3)

Alternative Project 1 - Install new Alternative 46.7 MVA transformer (T1;
Alternative Project 1 - Land for new substation

SUBTOTALSUBSTATION

Distribution Improvements

3
2
3
1
1
4
1
1
2
2
1
1
1
1
2
1
6
6
1

Project 1 - Construct new getaway 1000 AL (200 ft) for Kent St KS4C
Project 1 - Double circuit Kent St KS40 with Kent St KS30 1000 AL (10,300 ft:
Project 1 - Install open switch on WS10
Project 2 - Construct new getaway 1000 AL (200 ft) for Kent St KS5C
Project 2 - Construct (8,700 ft)of 1000 AL to relieve AR40

Project 2 - Reconductor (4,000 ft) from 336 AAC to 795 AAC

Project 3 - Construct (11 ,500 ft) of 1000 AL to relieve NL10
Project 3 - Install open switch on WS30

Project 6 - Double circuit with Whitestone WS601000 AL (4,000 ft)
Project 9 - Install open switch on BR220
Project 7 - Convert Balcones T1 and T2 to 24.9-kV (525,794 ft)

Project 10 - Construct (500 ft) of 500 Cu to relieve BR20
Project 10 - Double circuit Buttercup BR340 with Buttercup BR20 1000 AL (2,700 ft)

Project 10 - Construct (1,100 ft) of 500 Cu to relieve BR20

Project 13 - Double circuit Buttercup BR20 with Buttercup BR330 and BR340 (10,000 ft) 795 AAC
Project 14 - Double circuit Buttercup BR210 with Buttercup BR330 (6,300 ft) 795 AAC

Project 15 - Construct new getaway 1000 AL (1,000 ft) for BL10
Project 15 - Double circuit Balcones BL10 with Balcones BL330 (5,000 ft) 795 AAC

Project 16 - Reconductor BL320 (10,600 ft) from 336 AAC to 795 AAC

Estimated

Cost

2011$

$3,080,000

$2,480,000

$2,480,000
$2,480,000

$2,400,000

$2,400,000
$2,480,000

$2,480,000
$2,480,000

$2,480,000

$2,480,000
$2,480,000

$2,480,000
$3,080,000

$3,080,000

$2,480,000
$2,480,000

$2,480,000
$2,480,000

$3,080,000

$2,480,000
$2,480,000

$3,080,000
$2,480,000

$2,480,000

$2,480,000
$3,080,000

$2,480,000
$2,480,000

$2,480,000

$2,480,000
$2,480,000

$3,000,000
$3,080,000

$4,100,000
$120,000

$93,100,000

$25,800
$1,790,800

$15,000
$25,800

$1,120,500

$140,900
$1,481,100

$15,000
$695,500

$15,000
$1,792,500

$37,900
$469,400

$83,300
$526,200
$331,500
$128,800
$263,100
$373,400

Project 21 - Construct new Kent St KS60 (4,300 ft) of 1000 AL to relieve AR24C $553,800
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Alternative 1 - New Substation Southwest of Balcones
Capital Improvements Summary (2011 $'s)

Load

Level

1
1
3
2
3
5
2
1

10
4
4
4
6
2
2
1
1
8
9
1
1
6
6
8
1
5
5
1
5
9
8
5
5
5
7
1
3
1
1
2
2
2
6
1
1
1
1
3
6
2
3
3
1
1
1
1
3
7
7
6
6

Description

Project 21 - Extend AR240 (2,900 ft) 1000 AL to relieve KS60
Project 21 - Install open switch on KS60

Project 23 - Construct new Avery Ranch ARNEW1 (4,400 ft) 1000 AL
Project 23 - Double circuit and rebuild ARNEW1 with AR30 (4,900 ft) 1000 AL
Project 23 - Insall open switch on AR250
Project 24 - Reconductor Avery Ranch AR30 (8,300 ft) from 336 AAC to 795 AAC
Project 25 - Construct new Avery Ranch ARNEW2 (5,200 ft) of 1000 AL to relieve AR1 20

Project 27 - Construct new Seward Junction SJ130 (5,300 ft) of 1000 AL to relieve LA10

Project 31 - Install open switch on LA230
Project 32 - Construct new Seward Junction SJ120 (4,500 ft) of 1000 AL

Project 32 - Construct (8,400 ft) of 1000 AL for SJ120
Project 32 - Construct (900 ft) of 1000 AL for SJ120 to relieve SJ20
Project 33 - Extend LA250 (17,000 ft) 1000 AL
Project 37 - Reconductor Leander LA10 (4,000 ft) from 336 AAC to 795 AAC

Project 37 - Reconductor Leander LA10 (1 ,500 ft) from 336 AAC to 795 AAC
Project 38 - Reconductor Leander LA10 (1,100 ft) from 336 AAC to 795 AAC
Project 38 - Reconductor Leander LA10 (250 ft) from 336 AAC to 795 AAC

Project 39 - Reconductor Leander LA210 (350 ft) from 336 AAC to 795 AAC
Project 40 -Construct new Leander LANEW1 (1,900ft) 1000 AL to relieve LA220

Project 42 -Construct new Blockhouse BHNEW1 (1,350ft) 1000 AL

Project 42 - Double circuit Blockhouse BHNEW1 with Blockhouse BH140 (4,400 ft) 1000 AL
Project 43 - Construct new Blqckhousej3HNEW2 (5,800 ft) 1000 AL to relieve BH140
Project 43 - Install open switch on BH130
Project 43 - Reconductor Blockhouse BHNEW2 (10,000 ft) from 336 AAC and 1/0 to 795 AAC

Project 44 - Reconductor Blockhouse BH130 (3,800 ft) from 336 AAC to 795 AAC

Project 45 - Reconductor Blockhouse BH40 (800 ft) from 336 AAC to 795 AAC
Project 46 - Reconductor Whitehouse WS60 (2,300 ft) from 336 AAC to 795 AAC
Project 47 - Reconductor Buttercup BR210 (5,400 ft) from 1/0 to 795 AAC
Project 48 - Reconductor Leander LA250 (5,000 ft) from 1/0 to 336 AAC

Project 49 - Reconductor Seward Junction SJ120 (2,700 ft) from 1/0 to 336 AAC

Project 50 - Reconductor Leander LA210 (4,000 ft) from 336 AAC to 795 AAC

Project 51 - Install Voltage Regulator (LA250 - 400 Amps)
Project 53 - Install Voltage Regulator (NL120 - 250 Amps)
Project 52 - Install Voltage Regulator (LA230 - 400 Amps)
Project 55 - Reconductor Whitestone WS20 (1,800 ft) from 336 AAC to 795 AAC
Project 56 - Install open switch on MC50

Project 56 - Reconductor Manchaca MC50 (5,300 ft) from 336 AAC to 795 AAC
Project 57 - Install open switch on BD10
Project 57 - Extend LH20 (200 ft) 795 AAC
Project 60 - Install open switch on BD130

Project 60 - Install open switch on TV110
Project 60 - Extend Tumersville TV90 (1,350 ft) 795 AAC to relieve BD130

Project 61 - Reconductor Buda BD120 (2,200 ft) from 336 AAC to 795 AAC
Project 62 - Construct Lehigh LHNEW1 (600 ft) 1000 AL
Project 62 - Construct (10,200 ft) 795 AAC on LHNEW1 to relieve LH40
Project 62 - Install open switch on TV50

Project 62 - Reconductor Lehigh LHNEW1 (8,000 ft) from 1/0 to 795 AAC
Project 62 - Reconductor Lehigh LHNEW1 (800 ft) from 1/0 to 795 AAC
Project 63 - Reconductor Tumersville TV50 (8,000 ft) from 336 AAC to 795 AAC

Project 64 - Reconductor Tumersville TV50 (2,200 ft) from 1/0 to 795 AAC

Project 67 - Extend Lehigh LH30 (5,300 ft) 795 AAC
Project 67 - Install open switch on GF120

Project 68 - Install open switch on GF110
Project 69 - Install open switch on KY50

Project 69 - Construct new Canyon CN50 (250 ft) 795 AAC
Project 69 - Intall open switch on KY30
Project 67 - Install open switch on KY20

Project 70 - Construct new Lehigh LH10 (125 ft) 1000 AL
Project 70 - Construct (12,300 ft) 795 AAC on LH10
Project 71 - Construct new Goforth GF30 (300 ft) 1000 AL
Project 71 - Construct (6,400 ft) 795 AAC on GF30

Estimated

Cost

$373,500
$15,000

$566,700
$851,900
$15,000

$292,400
$669,700
$682,600

$15,000
$579,500

S1,081,800

$115,900
$2,189,400

$140,900
$52,800
$38,800

$8,800
$12,300

$244,700
$173,900
$765,000
$747,000

$15,000
$352,300
$133,900
$28,200
$81,000

$190,200
$109,900

$59,400
$140,900

$60,000
$60,000
$60,000
$63,400
$15,000

$186,700
$15,000

$7,800
$15,000
$15,000
$52,600
$77,500
$77,300

$397,500
$15,000

$281,800
$28,200

$281,800
$77,500

$206,600
$15,000
$15,000
$15,000
$9,700

$15,000
$15,000
$16,100

$479,400
$38,600

$249,400
Project 72 - Install Voltage Regulator (LH30 - 52 Amps) $60,000
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Alternative 1 - New Substation Southwest of Balcones
Capital Improvements Summary (2011 $'s)

Load

Level

7
1
1
1
7
1
6
6
1

Description

Project 73 - Install Voltage Regulator (W130 - 53 Amps)
Project 74 - Install Voltage Regulator (TV130 -110 Amps)

Alternative Project 1 - Constmct (100 ft) 795 AAC on ALT1NEW1
Alternative Project 1 - Install open switch on BL330

Alternative Project 2 - Reconductor ALT1 NEW1 (7,000 ft) from 1/0 to 336 AAC
Alternative Project 3 - Construct (100 ft) 795 AAC on ALT1NEW2
Alternative Project 4 - Construct (100 ft) 795 AAC on ALT1NEW3

Alternative Project 4 - Install open switch on BL220

Project 18 - Install open switch on BL30
SUBTOTAL DISTRIBUTION

TOTAL CAPITAL COST

Losses Summary

0
10

Calculated Distribution Losses (kW)

Calculated Distribution Losses (kW)

Present Worth Cost

Estimated
Cost

$60,000
$60,000
$3,900

$15,000
$153,900

$3,900
$3,900

$15,000
$15,000

$23,881,200

$116,981,200

6,317

8,328

20 20-Year Cumulative Present Worth Cost $148,605,500
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Exhibit 6
ALTERNATIVE 2

File: 004760/3103107005-3000 SAIL
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Alternative 2 • New Substatino North ofAvery Ranch
Capital Improvements Summary (2011 $'s)

Load

Level Description

Substation Improvements

3
1
3
3
3
3
1
1
1
4
8
1
4
2
3
4
6
1
3
1
1
7
1
1
1
3
1
1
1
3
3
2
3
5
7

Project 1 - Install new Kent St 46.7 MVA transformer (T2;

Project 2 - Upgrade Kent St T1 37.3 MVA transformer with a 46.7 MVA transformei

Project 4 - Upgrade Whitestone T1 37.3 MVA transformer with a 46.7 MVA transformei

Project 5 - Upgrade Whitestone T2 37.3 MVA transfomer with a 46.7 MVA transformei
Project 3 - Upgrade Nameless T1 22.4 MVA transformer with a 37.3 MVA transformer

Project 3 - Upgrade Nameless T2 22.4 MVA transformer with a 37.3 MVA fransformer
Porj'ect 7 - Upgrade Balcones T1 22.4 MVA transformer with a 46.7 MVA transformei

Project 7 - Upgrade Balcones T2 22.4 MVA transformer with a 46.7 MVA transformei

Project 8 - Upgrade Buttercup T3 22.4 MVA transformer with a 46,7 MVA transformei
Project 11 - Upgrade Buttercup T1 37.3 MVA transformer with a 46.7 MVA transformei

Project 12 - Upgrade Buttercup T2 37.3 MVA transformer with a 46.7 MVA transformei
Project 17 - Upgrade Balcones T4 37.3 MVA transformer with a 46.7 MVA transformei

Project 28 - Upgrade Seward Junction T1 22.4 MVA transformer with a 46.7 MVA transformei

Project 29 - Upgrade Leander T2 22.4 MVA transformer with a 46.7 MVA transformer
Project 29 - Upgrade LeanderT3 22.4 MVA transformer with a 46.7 MVA transformer

Project 29 - Upgrade Leander T4 37.3 MVA transformer with a 46.7 MVA transformer

Project 30 - Install new Leander 46.7 MVA transformer (T5)

Project 41 - Upgrade Blockhouse T1 22.4 MVA transformer 46.7 MVA transformer
Project 41 - Install new Blockhouse 46.7 MVA transforrner (T3)

Project 56 - Upgrade Manchaca T1 22.4 MVA transformer with a 46.7 MVA transformer
Project 56 - Upgrade Manchaca T2 22.4 MVA transformer with a 46.7 MVA fransformer
Project 58 - Upgrade Lehigh T1 37.3 MVA transformer with a 46.7 MVA transformer

Project 57 - Install new Lehigh 46.7 MVA transformer (T2)

Project 59 - Upgrade Buda T1 22.4 MVA transformer with a 46.7 MVA transformer
Project 59 - Upgrade Buda T3 22.4 MVA transformer with a 46.7 MVA transformer

Project 65 - Upgrade Tumersville T1 22.4 MVA transformer with a 46.7 MVA transformei
Project 68 - Upgrade Goforth T1 22.4 MVA transformer with a 46.7 MVA transformei

Project 68 - Upgrade Goforth T2 37.3 MVA transformer with a 46.7 MVA transformer

Project 69 - Install new Canyon 37.3 MVA transformer (T1)
Project 67 - Install new Lehigh 46.7 MVA transformer (T3)
Alternative Project 1 - Install new Alternative 46.7 MVA transformer (T1;

Alternative Project 1 - Land for new substation
Alternative Project 1 - Install new Alternative 46.7 MVA transformer (T2;

Alternative Project 1 - Install new Alternative 46.7 MVA transformer (T3;
Alternative Project 1 - Install new Alternative 46.7 MVA transformer (T4^

SUBTOTALSUBSTATION

Distribution Improvements

3
2
3
1
1
4
1
1
2
2
1
1
1
1
2
1
6
6
6
6

Project 1 - Construct new getaway 1000 AL (200 ft) for Kent St KS4C

Project 1 - Double circuit Kent St KS40 with Kent St KS30 1000 AL (10,300 ft:
Project 1 - Install open switch on WS10

Project 2 - Construct new getaway 1000 AL (200 ft) for Kent St KS5C
Project 2 - Construct (8,700 ft) of 1000 AL to relieve AR40
Project 2 - Reconductor (4,000 ft) from 336 AAC to 795 AAC
Project 3 - Construct (11,500 ft) of 1000 AL to relieve NL10
Project 3 - Install open switch on WS30

Project 6 - Double circuit with Whitestone WS60 1000 AL (4,000 ft)
Project 9 - Install open switch on BR220

Project 7 - Convert Balcones T1 and T2 to 24.9-kV (525,794 ft)

Project 10 - Construct (500 ft) of 500 Cu to relieve BR20
Project 10 - Double circuit Buttercup BR340 with Buttercup BR20 1000 AL (2,700 ft)
Project 10 - Construct (1,100 ft) of 500 Cu to relieve BR2C

Project 13 - Double circuit Buttercup BR20 with Buttercup BR330 and BR340 (10,000 ft) 795 AAC
Project 14 - Double circuit Buttercup BR210 with Buttercup BR330 (6,300 ft) 795 AAC
Project 15 - Construct new getaway 1000 AL (1,000 ft) for BL10
Project 15 - Double circuit Balcones BL10 with Balcones BL330 (5,000 ft) 795 AAC

Project 15 - Construct (150 ft) of 1000 AL for BL10
Project 15 - Double circuit and rebuild Balcones BL10 with Balcones BL330 (2,100 ft) 1000 AL

Estimated
Cost

2011$

53,080,000

$2,480,000
$2,480,000

$2,480,000

$2,400.000
$2,400,000

$2,480,000
$2,480,000

$2,480,000
52,480,000

$2,480,000

$2,480,000
$2,480,000

$2,480,000
$2,480,000

$2,480,000

$3,080,000
$2,480,000

$3,080,000
$2,480,000

$2,480,000

$2,480,000
$3,080,000

$2,480,000
$2,480,000

$2,480,000

$2,480,000

$2,480,000
$3,000,000
$3,080,000

$2,150,000
$120,000

$2,150,000

$2,150,000
$2,150,000

$86,480,000

$25,800
$1,790,800

$15,000
$25,800

$1,120,500
$140,900

$1,481,100

$15,000
$695,500

$15,000
$1,792,500

$37,900
$469,400

$83,300
$526,200
$331,500
$128,800
$263,100
$19,300

$365,100
Project 16 - Reconductor BL320 (10,600 ft) from 336 AAC to 795 AAC $373,400
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Alternative 2 - New Substatino North ofAvery Ranch
Capital Improvements Summary (2011 $'s)

Load

Level

1
2
2
1
1
8
9
1
1
6
6
8
1
5
5
1
5
9
8
5
5
6
7
1
3
1
1
2
2
2
6
1
1
1
1
3
6
2
3
3
1
1
1
1
3
7
7
6
6
7
7
1
3
10
10
10
10
3
3
3
5

Description

Project 27 - Construct new Seward Junction SJ130 (5,300 ft) of 1000 AL to relieve LA10

Project 37 - Reconductor Leander LA10 (4,000 ft) from 336 AAC to 795 AAC
Project 37 - Reconductor Leander LA10 (1,500 ft) from 336 AAC to 795 AAC
Project 38 - Reconductor Leander LA10 (1,100 ft) from 336 AAC to 795 AAC
Project 38 - Reconductor Leander LA10 (250 ft) from 336 AAC to 795 AAC
Project 39 - Reconductor Leander LA210 (350 ft) from 336 AAC to 795 AAC
Project 40 - Construct new Leander LANEW1 (1,900 ft) 1000 AL to relieve LA220
Project 42 - Construct new Blockhouse BHNEW1 (1,350 ft) 1000 AL

Project 42 - Double circuit Blockhouse BHNEW1 with Blockhouse BH140 (4,400 ft) 1000 AL
Project 43 - Construct new Blockhouse BHNEW2 (5,800 ft) 1 000 AL to relieve BH140
Project 43 - Install open switch on BH130

Project 43 - Reconductor Blockhouse BHNEW2 (10,000 ft) from 336 AAC and 1/0 to 795 AAC
Project 44 - Reconductor Blockhouse BH130 (3,800 ft) from 336 AAC to 795 AAC
Project 45 - Reconductor Blockhouse BH40 (800 ft) from 336 AAC to 795 AAC
Project 46 - Reconductor Whitehouse WS60_(2,30p ft) from 336 AAC to 795 AAC
Project 47 - Reconductor Buttercup BR210 (5,400 ft) from 1/0 to 795 AAC
Project 48 - Reconductor Leander LA250 (5,000 ft) from 1/0 to 336 AAC
Project 49 - Reconductor Seward Junction SJ120 (2,700 ft) from 1/0 to 336 AAC

Project 50 - Reconductor Leander LA210 (4,000 ft) from 336 AAC to 795 AAC
Project 51 - Install Voltage Regulator (LA250 - 400 Amps)

Project 53 - Install Voltage Regulator (NL120 - 250 Amps)
Project 54 - Reconductor Balcones BL220 (250 ft) from 336 AAC to 795 AAC
Project 55 - Reconductor Whitestone WS20 (1,800 ft) from 336 AAC to 795 AAC
Project 56 - Install open switch on MC50

Project 56 - Reconductor Manchaca MC50 (5,300 ft) from 336 AAC to 795 AAC
Project 57 - Install open switch on BD10

Project 57 - Extend LH20 (200 ft) 795 AAC
Project 60 - Install open switch on BD130
Project 60 - Install open switch on TV110

Project 60 - Extend Turnersville TV90 (1,350 ft) 795 AAC to relieve BD130
Project 61 - Reconductor Buda BD120 (2,200 ft) from 336 AAC to 795 AAC
Project 62 - Construct Lehigh LHNEW1 (600 ft) 1000 AL
Project 62 - Construct (10,200 ft) 795 AAC on LHNEW1 to relieve LH40
Project 62 - Install open switch on W50

Project 62 - Reconductor Lehigh LHNEW1 (8,000 ft) from 1/0 to 795 AAC
Project 62 - Reconductor Lehigh LHNEW1 (800 ft) from 1/0 to 795 AAC
Project 63 - Reconductor Turnersville TV50 (8,000 ft) from 336 AAC to 795 AAC
Project 64 - Reconductor Tumersville TV50 (2,200 ft) from 1/0 to 795 AAC

Project 67 - Extend Lehigh LH30 (5,300 ft) 795 AAC
Project 67 - Install open switch on GF120
Project 68 - Install open switch on GF110

Project 69 - Install open switch on KY50

Project 69 - Construct new Canyon CN50 (250 ft) 795 AAC
Project 69 - Intall open switch on KY30

Project 67 - Install open switch on KY20

Project 70 - Construct new Lehigh LH10 (125 ft) 1000 AL
Project 70 - Construct (12,300 ft) 795 AAC on LH10
Project 71 - Construct new Goforth GF30 (300 ft) 1000 AL
Project 71 - Construct (6,400 ft) 795 AAC on GF30
Project 72 - Install Voltage Regulator (LH30 - 52 Amps)
Project 73 - Install Voltage Regulator (TV130 - 53 Amps)

Project 74 - Install Voltage Regulator (TV130 -110 Amps)
Alternative Project 1 - Construct (150 ft) of 795 AAC forAltNEWI
Alternative Project 2 - Construct (150 ft) of 795 AAC fcrAltNEW;
Alternative Project 2 - Install open switch on LA230

Alternative Project 2 - ReconductorALT2NEW2 (450 ft) from 1/0 to 795 AAC
Alternative Project 2 - Install open switch on LA230

Alternative Project 3 - Construct (150 ft) of 795 AAC for AltNEW;
Alternative Project 3 - Install open switch on AR240

Alternative Project 3 - Install open switch on AR240

Alternative Project 4 - Construct (150 ft) of 795 AAC for AltNEW<f

Estimated
Cost

$682,600
$140,900
$52,800
$38,800

$8,800
$12,300

$244,700
$173,900
$765,000
$747,000
$15,000

$352,300
$133,900
$28,200
$81,000

$190,200
$109,900
$59,400

$140,900
$60,000
$60,000

$8,800
$63,400
$15,000

$186,700
$15,000

$7,800
$15,000
$15,000
$52,600
$77,500
$77,300

$397,500
$15,000

$281,800
$28,200

$281,800
$77,500

$206,600
$15,000
$15,000
$15,000

$9,700
$15,000
$15,000
$16,100

$479,400
$38,600

$249,400
$60,000
$60,000
$60,000

$5,800
$5,800

$15,000
$15,900
$15,000

$5,800
$15,000
$15,000
$5,800

Alternative Project 4 - Construct (1,900 ft) 795 AAC on AKNEW4 $74,100
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Alternative 2 • New Substatino North ofAvery Ranch
Capital Improvements Summary (2011 $'s)

Load

Level

5
5
3
3
3
3
3
7
7
5
5
2

Description

Alternative Project 4 - Construct (200 ft) 795 AAC on A11NEW4
Alternative Project 4 - Install open switch on LA250

Alternative Project 5 - Construct (150 ft) of 795 AAC for AltNEWE
Alternative Project 5 - Double Circuit and construct (1,500 ft) 795 AAC on AltNEWS

Alternative Project 6 - Construct (150 ft) of 795 AAC for AltNEWC
Alternative Project 6 - Construct (7,800 ft) 795 AAC on AltNEWE
Alternative Project 6 - Install open switch on AR30

Alternative Project 7 - Construct (150 ft) of 795 AAC for AltNEW/
Alternative Project 7 - Construct (6,600 ft) 795 AAC on AHNEW7
Alternative Project 8 - Construct (3,250 ft) of 795 AAC for AltNEWE
Alternative Project 8 - Double Circuit and construct (3,200 ft) 795 AAC on AltNEWE
Project 18 - Install open switch on BL30

SUBTOTAL DISTRIBUTION

TOTAL CAPITAL COST

Losses Summary

0
10

Calculated Distribution Losses (RW)

Calculated Distribution Losses (kW)

Present Worth Cost

Estimated

Cost

$7,800
$15,000

$5,800
$78,900

$5,800
$304,000
$15,000

$5,800
$257,200
$126,700
$168,400

$15,000
$17,862,800

T104,342,800~

6,317

7,576

20 20-Year Cumulative Present Worth Cost $133,472,800
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Exhibit 7
ALTERNATIVE 3

File: 004760/3103107005-3000 SAIL
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Alternative 3 • New Substation Southeast of Leander
Capital Improvements Summary (2011 $'s)

Load

Level Description

Substation Improvements

3
1
3
3
3
3
1
1
1
4
8
1
6
9
3
1
1
3
1
1
7
1
1
1
3
1
1
1
3
4
3
5
5

Project 1 - Install new Kent St 46.7 MVA transformer (T2;

Project 2 - Upgrade Kent St T1 37.3 MVA transformer with a 46.7 MVA transformei
Project 4 - Upgrade Whitestone T1 37.3 MVA transformer with a 46.7 MVA transformei
Project 5 - Upgrade Whitestone T2 37.3 MVA fransformer with a 46.7 MVA transformei

Project 3 - Upgrade Nameless T1 22.4 MVA transformer with a 37.3 MVA transformer
Project 3 - Upgrade Nameless T2 22.4 MVA transformer with a 37.3 MVA transformei

Poiject 7 - Upgrade Balcones T1 22.4 MVAtransformerwith a 46.7 MVA transformei
Project 7 - Upgrade Balcones T2 22.4 MVA transformer with a 46.7 MVA transformei

Project 8 - Upgrade Buttercup T3 22.4 MVA transformer with a 46.7 MVA transformei

Project 11 - Upgrade Buttercup T1 37.3 MVA transformer with a 46.7 MVA transformei
Project 12 - Upgrade Buttercup T2 37.3 MVA transformer with a 46.7 MVA transformer

Project 17 - Upgrade Balcones T4 37.3 MVA transformer with a 46.7 MVA transformer
Project 19 - Upgrade Avery Ranch T1 37.3 MVA transformer with a 46.7 MVA transformei

Project 19 - Upgrade Avery Ranch T2 37.3 MVA transformer with a 46.7 MVA transformer
Project 22 - Install new Avery Ranch 46.7 MVA transformer (T4)
Project 20 - Install new Kent St 46.7 MVA transformer (T3)

Project 41 - Upgrade Blockhouse T1 22.4 MVA transformer 46.7 MVA transformer
Project 41 - Install new Blockhouse 46.7 MVA transformer (T3)

Project 56 - Upgrade Manchaca T1 22.4 MVA transformer with a 46.7 MVA transformer

Project 56 - Upgrade Manchaca T2 22.4 MVA transformer with a 46.7 MVA transformei
Project 58 - Upgrade Lehigh T1 37.3 MVA transformer with a 46.7 MVA transformei

Project 57 - Install new Lehigh 46.7 MVA transformer (T2)

Project 59 - Upgrade Buda T1 22.4 MVA transformer with a 46.7 MVA transformer
Project 59 - Upgrade Buda T3 22.4 MVA transformer with a 46.7 MVA transformei
Project 65 - Upgrade Tumersville T1 22.4 MVA transformer with a 46.7 MVA transformer

Project 68 - Upgrade Goforth T1 22.4 MVA transformer with a 46.7 MVA transformei

Project 68 - Upgrade Goforth T2 37.3 MVA transformer with a 46.7 MVA transformei
Project 69 - Install new Canyon 37.3 MVA transformer (T1)

Project 67 - Install new Lehigh 46.7 MVA transformer (T3)

Alternative Project 1 - Install new Alternative 46.7 MVA transformer (T1;
Alternative Project 1 - Land for new substation

Alternative Project 1 - Install new Alternative 46.7 MVA transformer (J2',
Alternative Project 1 - Install new Alternative 46.7 MVA transformer (T3^

SUBTOTALSUBSTATION

Distribution Improvements

3
2
3
1
1
4
1
1
2
2
1
1
1
1
2
1
6
6
6
6
1
2

Project 1 - Construct new getaway 1000 AL (200 ft) for Kent St KS4C

Project 1 - Double circuit Kent St KS40 with Kent St KS30 1000 AL (10,300 ft:
Project 1 - Install open switch on WS10
Project 2 - Construct new getaway 1000 AL (200 ft) for Kent St KS5C
Project 2 - Construct (8,700 ft) of 1000 AL to relieve AR40

Project 2 - Reconductor (4,000 ft) from 336 AAC to 795 AAC
Project 3 - Construct (11,500 ft)of 1000 AL to relieve NL10
Project 3 - Install open switch on WS30

Project 6 - Double circuit with Whitestone WS60 1000 AL (4,000 ft)
Project 9 - Install open switch on BR220

Project 7 - Convert Balcones T1 and T2 to 24.9-kV (525,794 ft)

Project 10 - Construct (500 ft) of 500 Cu to relieve BR20

Project 10 - Double circuit Buttercup BR340 with Buttercup BR20 1000 AL (2,700 ft]
Project 10 - Construct (1,100 ft) of 500 Cu to relieve BR20

Project 13 - Double circuit Buttercup BR20 with Buttercup BR330 and BR340 (10,000 ft) 795 AAC
Project 14 - Double circuit Buttercup BR210 with Buttercup BR330 (6,300 ft) 795 AAC
Project 15 - Construct new getaway 1000 AL (1,000 ft) for BL10
Project 15 - Double circuit Balcones BL10 with Balcones BL330 (5,000 ft) 795 AAC

Project 15. Construct (150 ft) of 1000 AL for BL10
Project 15 - Double circuit and rebuild Balcones BL10 with Balcones BL330 (2,100 ft) 1000 AL

Project 16 - Reconductor BL320 (10,600 ft) from 336 AAC to 795 AAC
Project 21 - Construct new Kent St KS60 (4,300 ft) of 1000 AL to relieve AR24C

Estimated
Cost

2011$

$3,080,000

$2,480,000
$2,480,000

$2,480,000

$2,400,000
$2,400,000
$2,480,000

$2,480,000
$2,480,000
$2,480,000
$2,480,000

$2,480,000
$2,480,000

$2,480,000

$3,080,000
$3,080,000

$2,480,000

$3,080,000
$2,480,000

$2,480,000
$2,480,000

$3,080,000
$2,480,000

$2,480,000

$2,480,000
$2,480,000

$2,480,000

$3,000,000
$3,080,000

S2,366,700
$120,000

$2,366,700
$2,366,700

$83,100,100

$25,800
$1,790,800

$15,000
$25,800

$1,120,500
$140,900

$1,481,100

$15,000
$695,500

$15,000
$1,792,500

$37,900
$469,400

$83,300
$526,200
$331,500
$128,800
$263,100
$19,300

$365,100
$373,400
$553,800

Project 21 - Extend AR240 (2,900 ft) 1000 AL to relieve KS60 $373,500
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Alternative 3 - New Substation Southeast of Leander
Capital Improvements Summary (2011 $'s)

Load

Level

1
3
2
3
5
2
1
2
1
1
6
6
8
1
5
5
1
5
9
5
6
7
1
3
1
1
2
2
2
6
1
1
1
1
3
6
2
3
3
1
1
1
1
3
7
7
6
6
7
7
1
4
4
4
5
8
8
4
4
4
4

Description

Project 21 - Install open switch on KS60

Project 23 - Construct new Avery Ranch ARNEW1 (4,400 ft) 1000 AL
Project 23 - Double circuit and rebuild ARNEW1 with AR30 (4,900 ft) 1000 AL
Project 23 - Insall open switch on AR250

Project 24 - Reconductor Avery Ranch AR30 (8,300 ft) from 336 AAC to 795 AAC
Project 25 - Construct newAvery Ranch ARNEW2 (5,200 ft) of 1000 AL to relieve AR120
Project 27 - Construct new Seward Junction SJ130 (5,300 ft) of 1000 AL to relieve LA10

Project 37 - Reconductor Leander LA10 (1,500 ft) from 336 AAC to 795 AAC

Project 42 - Construct new Blockhouse BHNEW1 (1,350 ft) 1000 AL
Project 42 - Double circuit Blockhouse BHNEW1 with Blockhouse BH140 (4,400 ft) 1000 AL
Project 43 - Construct new Blockhouse BHNEW2 (5,800 ft) 1000 AL to relieve BH14C
Project 43 - Install open switch on BH130

Project 43 - Reconductor Blockhouse BHNEW2 (10,000 ft) from 336 AAC and 1/0 to 795 AAC
Project 44 - Reconductor Blockhouse BH130 (3,800 ft) from 336 AAC to 795 AAC
Project 45 - Reconductor Blockhouse BH40 (800 ft) from 336 AAC to 795 AAC
Project 46 - Reconductor Whitehouse WS60 (2,300 ft) from 336 AAC to 795 AAC
Project 47 - Reconductor Buttercup BR210 (5,400 ft) from 1/0 to 795 AAC
Project 48 - Reconductor Leander LA250 (5,000 ft) from 1/0 to 336 AAC

Project 49 - Reconductor Seward Junction SJ120 (2,700 ft) from 1/0 to 336 AAC
Project 53 - Install Voltage Regulator (NL120 - 250 Amps)

Project 54 - Reconductor Balcones BL220 (250 ft) from 336 AAC to 795 AAC
Project 55 - Reconductor Whitestone WS20 (1,800 ft) from 336 AAC to 795 AAC
Project 56 - Install open switch on MC50
Project 56 - Reconductor Manchaca MC50 (5,300 ft) from 336 AAC to 795 AAC
Project 57 - Install open switch on BD10

Project 57 - Extend LH20 (200 ft) 795 AAC
Project 60 - Install open switch on BD130

Project 60 - Install open switch on TV110

Project 60 - Extend Tumersville W90 (1,350 ft) 795 AAC to relieve BD130
Project 61 - Reconductor Buda BD120 (2,200 ft) from 336 AAC to 795 AAC
Project 62 - Construct Lehigh LHNEW1 (600 ft) 1000 AL
Project 62 - Construct (10,200 ft) 795 AAC on LHNEW1 to relieve LH40
Project 62 - Install open switch on TV50

Project 62 - Reconductor Lehigh LHNEW1 (8,000 ft) from 1/0 to 795 AAC
Project 62 - Reconductor Lehigh LHNEW1 (800 ft) from 1/0 to 795 AAC
Project 63 - Reconductor Turnersville TV50 (8,000 ft) from 336 AAC to 795 AAC
Project 64 - Reconductor Tumersville TV50 (2,200 ft) from 1/0 to 795 AAC
Project 67 - Extend Lehigh LH30 (5,300 ft) 795 AAC
Project 67 - Install open switch on GF120
Project 68 - Install open switch on GF110

Project 69 - Install open switch on KY50
Project 69 - Construct new Canyon CN50 (250 ft) 795 AAC

Project 69 - Intall open switch on KY30

Project 67 - Install open switch on KY20

Project 70 - Construct new Lehigh LH10 (125 ft) 1000 AL
Project 70 - Construct (12,300 ft) 795 AAC on LH 10
Project 71 - Construct new Goforth GF30 (300 ft) 1000 AL
Project 71 - Construct (6,400 ft) 795 AAC on GF30
Project 72 - Install Voltage Regulator (LH30 - 52 Amps)
Project 73 - Install Voltage Regulator (TV130 - 53 Amps)

Project 74 - Install Voltage Regulator (TV130 -110 Amps)

Alternative Project 2 - Construct (400 ft) of 795 AAC for AKNEW1
Alternative Project 2 - Install open switch on LA230

Alternative Project 2 - Double Circuit and construct (14,000 ft) 795 AAC on AI1NEW1

Alternative Project 3 - Construct (400 ft) of 795 AAC for AltNEW;
Alternative Project 4 - Construct (400 ft) of 795 AAC for AltNEW;
Alternative Project 4 - Construct (300 ft) 795 AAC on AKNEW4
Alternative Project 6 - Install open switch on LA130

Alternative Project 6 - Install open switch on LA10

Alternative Project 5 - Construct (900 ft) of 795 AAC for A11NEW4
Alternative Project 5 - Double Circuit and construct (9,400 ft) 795 AAC on AKNEW4

Estimated
Cost

$15,000
$566,700
$851,900

$15,000
$292,400
$669,700
$682,600
$52,800

$173,900
$765,000
$747,000
$15,000

$352,300
$133,900
$28,200
$81,000

$190,200
$109,900

$59,400
$60,000

$8,800
$63,400
$15,000

$186,700
$15,000

$7,800
$15,000
$15,000
$52,600
$77,500
$77,300

$397,500
$15,000

$281,800
$28,200

$281,800
$77,500

$206,600
$15,000
$15,000
$15,000

$9,700
$15,000
$15,000
$16,100

$479,400
$38,600

$249,400
$60,000
$60,000
$60,000
$15,600
$15,000

$736,700
$15,600
$15,600
$11,700
$15,000
$15,000
$35,100

$494,600
Alternative Project 5 - Install open switch on LA11 0 $15,000
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Alternative 3 - New Substation Southeast of Leander
Capital Improvements Summary (2011 $'s)

Load

Level

4
4
4
4
2

Description

Alternative Project 7 - Construct (400 ft) of 795 AAC for AltNEWE
Alternative Project 7 - Install open switch on LA250

Alternative Project 7 - Install open switch on SJ20
Alternative Project 7 - Construct (1000 ft) of 795 AAC forAltNEWE
Project 18 - Install open switch on BL30

SUBTOTAL DISTRIBUTION

TOTAL CAPITAL COST

Losses Summary

0
10

Calculated Distribution Losses (kW)
Calculated Distribution Losses (kW)

Present Worth Cost

Estimated
Cost

$15,600
$15,000
$15,000
$39,000
$15,000

$20,860,300

$103,960,400

6,317
7,882

20 20-Year Cumulative Present Worth Cost $133,412,000
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Exhibit 8
ALTERNATIVE 4

File: 004760/3103107005-3000 BAIL
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Alternative 4 - New Substation West ofWhitestone
Capital Improvements Summary (2011 $'s)

Load

Level Description

Substation Improvements

1
3
3
1
1
1
1
6
9
3
1
4
2
3
4
6
2
1
3
1
1
7
1
1
1
3
1
1
1
3
3
3
2
7

Project 2 - Upgrade Kent St T1 37.3 MVA transformer with a 46.7 MVA transformer

Project 4 - Upgrade Whitestone T1 37.3 MVA fransformer with a 46.7 MVA transformer

Project 5 - Upgrade Whitestone T2 37.3 MVA transformer with a 46.7 MVA transformer
Porj'ect 7 - Upgrade Balcones T1 22.4 MVAtransformerwitha46.7 MVAtransfonner

Project 7 - Upgrade Balcones T2 22.4 MVAtransformerwith a 46.7 MVA transformer
Project 8 - Upgrade Buttercup T3 22.4 MVA transformer with a 46.7 MVA transformer

Project 17 - Upgrade Balcones T4 37.3 MVA transformer with a 46.7 MVA transformer

Project 19 - Upgrade Avery Ranch T1 37.3 MVA transformer with a 46.7 MVA transformer
Project 19- Upgrade Avery Ranch T2 37.3 MVA transformer with a 46.7 MVA transformer
Project 22 - Install new Avery Ranch 46.7 MVA transformer (T4)
Project 20 - Install new Kent St 46.7 MVA transformer (T3)

Project 28 - Upgrade Seward Junction T1 22.4 MVA transformer with a 46.7 MVA transformer

Project 29 - Upgrade Leander T2 22.4 MVA transformer with a 46.7 MVA transformer
Project 29 - Upgrade Leander T3 22.4 MVA transformer with a 46.7 MVA transformer

Project 29 - Upgrade Leander T4 37.3 MVA transformer with a 46.7 MVA transfonner
Project 30 - Install new Leander 46.7 MVA transformer (T5)

Project 32 - Upgrade Seward Junction T2 22.4 MVA fransformer with a 46.7 MVA transformer

Project 41 - Upgrade Blockhouse T1 22.4 MVA fransformer 46.7 MVA transformer
Project 41 - Install new Blockhouse 46.7 MVA fransformer (T3)

Project 56 - Upgrade Manchaca T1 22.4 MVA transformer with a 46.7 MVA transformer
Project 56-Upgrade ManchacaT2 22.4 MVAtransformer with a 46.7 MVA transformer

Project 58 - Upgrade Lehigh T1 37.3 MVA transformer with a 46.7 MVA transformer
Project 57 - Install new Lehigh 46.7 MVA transformer (T2)

Project 59 - Upgrade Buda T1 22.4 MVA transformer with a 46.7 MVA transformer

Project 59 - Upgrade Buda T3 22.4 MVA transformer with a 46.7 MVA transformer
Project 65 - Upgrade Tumersville T1 22.4 MVA transformer with a 46.7 MVA transformer

Project 68 - Upgrade Goforth T1 22.4 MVA transformer with a 46.7 MVA transformer

Project 68 - Upgrade Goforth T2 37.3 MVA transformer with a 46.7 MVA transformer
Project 69 - Install new Canyon 37.3 MVA transformer (T1)
Project 67 - Install new Lehigh 46.7 MVA transformer (T3)
Alternative Project 1 - Install new Alternative 46.7 MVAtransformer (T1)

Alternative Project 1 - Install new Alternative 46.7 MVA transformer (T2)
Alternative Project 1 - Land for new substation

Alternative Project 1 - Install new Alternative 46.7 MVA transformer (T3)
SUBTOTAL SUBSTATION

Distribution Improvements

1
1
4
2
1
1
1
1
2
1
6
6
6
6
1
2
1
1
3
2
3

Project 2 - Construct new getaway 1000 AL (200 ft) for Kent St KS50

Project 2 - Construct (8,700 ft) of 1000 AL to relieve AR40
Project 2 - Reconductor (4,000 ft) from 336 AAC to 795 AAC
Project 9 - Install open switch on BR220
Project 7 - Convert Balcones T1 and T2 to 24.9-kV (525,794 ft)

Project 10 - Construct (500 ft) of 500 Cu to relieve BR20

Project 10 - Double circuit Buttercup BR340 with Buttercup BR20 1000 AL (2,700 ft)
Project 10 - Construct (1,100 ft) of 500 Cu to relieve BR20
Project 13 - Double circuit Buttercup BR20 with Buttercup BR330 and BR340 (10,000 ft) 795 AAC
Project 14 - Double circuit Buttercup BR210 with Buttercup BR330 (6,300 ft) 795 AAC
Project 15 - Construct new getaway 1000 AL (1,000 ft) for BL10
Project 15 - Double circuit Balcones BL10 with Balcones BL330 (5,000 ft) 795 AAC

Project 15 - Construct (150 ft) of 1000 AL for BL10
Project 15 - Double circuit and rebuild Balcones BL10 with Balcones BL330 (2,100 ft) 1000 AL

Project 16 - Reconductor BL320 (10,600 ft) from 336 AAC to 795 AAC
Project 21 - Construct new Kent St KS60 (4,300 ft) of 1000 AL to relieve AR240
Project 21 - Extend AR240 (2,900 ft) 1000 AL to relieve KS60
Project 21 - Install open switch on KS60

Project 23 - Construct new Avery Ranch ARNEW1 (4,400 ft) 1000 AL

Project 23 - Double circuit and rebuild ARNEW1 with AR30 (4,900 ft) 1000 AL
Project 23 - Insall open switch on AR250

Estimated
Cost

2011$

$2,480,000
$2,480,000

$2,480,000
$2,480,000

$2,480,000

$2,480,000
$2,480,000

$2,480,000
$2,480,000

$3,080,000
$3,080,000

$2,480,000
$2,480,000

$2,480,000

$2,480,000

$3,080,000
$2,480,000

$2,480,000
$3,080,000

$2,480,000

$2,480,000
$2,480,000

$3,080,000
$2,480,000

$2,480,000

$2,480,000
$2,480,000

$2,480,000
$3,000,000

$3,080,000
$2,366,700

$2,366,700

$120,000
$2,366,700

$85,740,100

$25,800
$1,120,500

$140,900
$15,000

$1,792,500

$37,900
$469,400

$83,300
$526,200
$331,500
$128,800
$263,100

$19,300
$365,100
$373,400
$553,800
$373,500

$15,000
$566,700
$851,900

$15,000
Project 24 - Reconductor Avery Ranch AR30 (8,300 ft) from 336 AAC to 795 AAC $292,400
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Alternative 4 - New Substation West of Whitestone
Capital Improvements Summary (2011 $'s)

Load

Level

2
1

10
4
4
4
6
2
2
1
1
8
9
1
1
6
6
8
1
5
5
9
8
5
5
5
6
1
3
1
1
2
2
2
6
1
1
1
1
3
6
2
3
3
1
1
1
1
3
7
7
6
6
7
7
1
3
3
3
3
2

Description
Project 25 - Construct new Avery Ranch ARNEW2 (5,200 ft) of 1000 AL to relieve AR120

Project 27 - Construct new Seward Junction SJ130 (5,300 ft) of 1000 AL to relieve LA10

Project 31 - Install open switch on LA230
Project 32 - Construct new Seward Junction SJ120 (4,500 ft) of 1000 AL

Project 32 - Construct (8,400 ft)of 1000 AL for SJ120
Project 32 - Construct (900 ft) of 1000 AL for SJ120 to relieve SJ20
Project 33 - Extend LA250 (17,000 ft) 1000 AL
Project 37 - Reconductor Leander LA10 (4,000 ft) from 336 AAC to 795 AAC
Project 37 - Reconductor Leander LA10 (1,500 ft) from 336 AAC to 795 AAC
Project 38 - Reconductor Leander LA10 (1,100 ft) from 336 AAC to 795 AAC
Project 38 - Reconductor Leander LA10 (250 ft) from 336 AAC to 795 AAC
Project 39 - Reconductor Leander LA210 (350 ft) from 336 AAC to 795 AAC
Project 40 - Construct new Leander LANEW1 (1,900 ft) 1000 AL to relieve LA220
Project 42 - Construct new Blockhouse BHNEW1 (1,350 ft) 1000 AL

Project 42 - Double circuit Blockhouse BHNEW1 with Blockhouse BH140 (4,400 ft) 1000 AL
Project 43 - Construct new Blockhouse BHNEW2 (5,800 ft) 1000 AL to relieve BH140

Project 43 - Install open switch on BH130

Project 43 - Reconductor Blockhouse BHNEW2 (10,000 ft) from 336 AAC and 1/0 to 795 AAC
Project 44 - Reconductor Blockhouse BH130 (3,800 ft) from 336 AAC to 795 AAC
Project 45 - Reconductor Blockhouse BH40 (800 ft) from 336 AAC to 795 AAC
Project 48 - Reconductor Leander LA250 (5,000 ft) from 1/0 to 336 AAC
Project 49 - Reconductor Seward Junction SJ120 (2,700 ft) from 1/0 to 336 AAC
Project 50 - Reconductor Leander LA210 (4,000 ft) from 336 AAC to 795 AAC
Project 51 - Install Voltage Regulator (LA250 - 400 Amps)

Project 53 - Install Voltage Regulator (NL120 - 250 Amps)
Project 52 - Install Voltage Regulator (LA230 - 400 Amps)

Project 54 - Reconductor Balcones BL220 (250 ft) from 336 AAC to 795 AAC
Project 56 - Install open switch on MC50

Project 56 - Reconductor Manchaca MC50 (5,300 ft) from 336 AAC to 795 AAC
Project 57 - Install open switch on BD10

Project 57 - Extend LH20 (200 ft) 795 AAC
Project 60 - Install open switch on BD130
Project 60 - Install open switch on TV110

Project 60 - Extend Turnersville TV90 (1,350 ft) 795 AAC to relieve BD130
Project 61 - Reconductor Buda BD120 (2,200 ft) from 336 AAC to 795 AAC
Project 62 - Construct Lehigh LHNEW1 (600 ft) 1000 AL
Project 62 - Consbuct (10,200 ft) 795 AAC on LHNEW1 to relieve LH40
Project 62 - Install open switch on TV50

Project 62 - Reconductor Lehigh LHNEW1 (8,000 ft) from 1/0 to 795 AAC
Project 62 - Reconductor Lehigh LHNEW1 (800 ft) from 1/0 to 795 AAC
Project 63 - Reconductor Turnersville W50 (8,000 ft) from 336 AAC to 795 AAC
Project 64 - Reconductor Turnersville TV50 (2,200 ft) from 1/0 to 795 AAC

Project 67 - Extend Lehigh LH30 (5,300 ft) 795 AAC
Project 67 - Install open switch on GF120

Project 68 - Install open switch on GF110
Project 69 - Install open switch on KY50

Project 69 - Construct new Canyon CN50 (250 ft) 795 AAC
Project 69 - Intall open switch on KY30

Project 67 - Install open switch on KY20

Project 70 - Construct new Lehigh LH10 (125 ft) 1000 AL
Project 70 - Construct (12,300 ft) 795 AAC on LH10
Project 71 - Construct new Goforth GF30 (300 ft) 1 000 AL
Project 71 - Construct (6,400 ft) 795 AAC on GF30

Project 72 - Install Voltage Regulator (LH30 - 52 Amps)

Project 73 - Install Voltage Regulator (TV130 - 53 Amps)
Project 74 - Install Voltage Regulator (TV130 -110 Amps)

Alternative Project 2 - Construct (100 ft) of 795 AAC for AI1NEW1
Alternative Projects - Construct (100 ft) of 795 AAC forAltNEW2
Alternative Project 3 - Install open switch on NL10
Alternative Project 4 - Construct (100 ft) of 795 AAC for AKNEW3
Alternative Project 4 - Double Circuit and construct (6,400 ft) 795 AAC on AKNEW3

Estimated
Cost

$669,700
$682,600

$15,000
$579,500

$1,081,800
$115,900

$2,189,400
$140,900

$52,800
$38,800

$8,800
$12,300

$244,700
$173,900
$765,000
$747,000

$15,000
$352,300
$133,900
$28,200

$109,900
$59,400

$140,900
$60,000
$60,000
$60,000

$8,800
$15,000

$186,700
$15,000
$7,800

$15,000
$15,000
$52,600
$77,500
$77,300

$397,500
$15,000

$281,800
$28,200

$281,800
$77,500

$206,600
$15,000
$15,000
$15,000

$9,700
$15,000
$15,000
$16,100

$479,400
$38,600

$249,400
$60,000
$60,000
$60,000

$3,900
$3,900

$15,000
$3,900

$336,800
Alternative Project 4 - Install open switch on BR210 $15,000
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Alternative 4 - New Substation West ofWhitestone
Capital Improvements Summary (2011 $'s)

Load

Level

2
7
7
7
6
6
6
2

Description
Alternative Project 4 - Reconductor (1,400 ft) from 4 ACSR to 795 AAC
Alternative Project 5 - Construct (100 ft) of 795 AAC for AI1NEW4
Alternative Project 5 - Install open switch on WS20

Alternative Project 5 - Reconductor (2,400 ft) from 336 AAC to 795 AAC

Alternative Project 6 - Construct (100 ft) of 795 AAC for AI1NEW5
Alternative Project 6 - Double Circuit and construct (10,000 ft) 795 AAC on AHNEW5

Alternative Project 6 - Reconductor (4,000 ft) from 336 AAC to 795 AAC

Project 18 - Install open switch on BL30
SUBTOTAL DISTRIBUTION

TOTAL CAPITAL COST

Losses Summary

0
10

Calculated Distribution Losses (RW)

Calculated Distribution Losses (kW)

Present Worth Cost

Estimated

Cost

$49,300
$3,900

$15,000
$84,500

$3,900
$526,200
$140,900
$15,000

$20,923,200

$106,663,300

6,317

8,379

20 20-Year Cumulative Present Worth Cost $137,080,300
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Exhibit 9
TEN-YEAR ELECTRIC SYSTEM PLAN MAP

File: 004760/3103107005-3000 SAIL
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Appendix A
2011 LOAD FORECAST

File: 004760/3103107005-3000 SAIL
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EXECUTIVE SUMMARY

R. W. Beck, an SAIC Company (R. W. Beck) was retained by Pedemales Electric
Cooperative (PEC) to prepare a forecast of peak load and energy requirements of PEG
(2011 Load Forecast). The 2011 Load Forecast was prepared by R. W. Beck to
identify future loads upon which an additional distribution system assessment was
based. R. W. Beck used an econometric approach to forecast retail electricity sales

and overall system net energy for load (NEL) and peak demand for the PEG system.
Load data for PEG'S largest member, Texas Lehigh Cement Company (Centex), were
separately analyzed but were ultimately excluded from the Forecast.

A load forecast is a critical input to many utility processes including, but not limited
to, generation resource planning, fuel and purchased power budgeting, transmission

planning, financial planning and budgeting, and staffing. A rigorous and detailed
process that relies on recognized standards of practice, as well as a thorough review of

results by various parties, is essential to PEG operations and long-term planning.

R. W. Beck performed an econometric analysis of PEG'S electricity s^les by major
rate classification, generally over the period 1990-2010 (Sfaidy Period), resulting in
regression equations that explain electricity sales as a function of various economic

and demographic data for the economic area, prices of electricity and natural gas,
weather, and other variables. Similar analyses of monthly distribution loss factors
(combining both line and transformer losses and billing cycle differentials) and load
factors were also performed to establish appropriate forecasting equations for these
factors, driven primarily by weather conditions. Independent projections of the
explanatory variables, including assumed normal weather conditions, were then

combined with the regression equations to generate forecasts of electricity sales,
distribution loss factors, and load factors. Forecast of NEL and peak demand were
derived from the total sales forecast based on the forecasted distribution loss factors
and load factors.

The 2011 Load Forecast results include a Base Case that reflects a mid-range
economic scenario utilizing economic projections provided by IHS Global Insight, a
widely utilized provider of such projections in the utility industry. The Base Case
results reflect projected growth rates for system NEL of approximately 4.3 percent
over 2011-2020 and 3.6 percent over 2021-2030. This compares to historical growth
over 2001-2010 of approximately 4.8 percent. Similarly, the Base Case results reflect
projected growth rates for summer and winter peak demand of approximately 4.2
percent over 2011-2020 and 3.6 percent over 2021-2030. This compares to historical
growth over 2001-2010 of approximately 5.3 percent and 4.1 percent for summer and
winter peak demand, respectively.

Figures ES-1 and ES-2 below depict the historical and projected system NEL and
summer and winter peak demand, excluding Centex.

12/12/2011 PEG 2011 Load Forecast Final Report.Doc A" SAIC Company
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EXECUTIVE SUMMARY
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EXECUTIVE SUMMARY

The resulting residential member count and electricity sales forecasts are summarized

in Table ES-1. The peak demand forecast was adjusted upward slightly during the
distribution system planning effort to include additional load primarily in the Cedar
Park area that was deemed to be not implicit in the organic system forecast resulting
directly from the forecast equations. In order to capture this adjustment across the
range of forecast determinants, an equivalent amount of electricity sales were added in
a "Spot Loads" category, as the additional load was not specifically classified. As
shown in Table ES-1, this additional load grows from approximately 1 percent of sales
in 2015 to approximately 3 percent by 2030.

Table ES-1
Historical and Projected Member and Sales Data

Residential
Members

Historical
2001
2004
2007
2010

Projected
2011
2012
2013
2014
2015
2020
2025
2030

144,730
170,047
195,612
211,541

215,968
221,419
227,346
233,606
240,053
275,097
314,824
352,732

Residential

2,329
2,595
3,047
3,455

3,406
3,527
3,644
3,770
3,900
4,601
5,405
6,192

Retail Electricity Sales
Non-

Residential

821
981

1,132
1,325

1,360
1,438
1,520
1,612
1,708
2,224
2,837
3,485

Spot
Loads

0
0
0
0

0
9

21
36
53

147
263
336

(GWh)

Total

3,151
3,576
4,179
4,780

4,765
4,975
5,185
5,419
5,660
6,972
8,505

10,013

Table ES-2 below provides historical and projected system load data (NEL and peak
demand as measured at PEG'S delivery points) for selected years, excluding Centex.
As shown below, summer peak demand is expected to grow from approximately 1,196
MW in 2011 to 1,737 MW in 2020, an increase of nearly 550 MW, or approximately
45 percent, over the initial 10-year period of the forecast horizon. Similarly, winter
peak demand is expected to grow from approximately 1,280 MW in 2011 to 1,852
MW in 2020, an increase of approximately 570 MW, or 45 percent, over the initial 10-
year period of the forecast horizon.

PEC201I Load Forecast Final Report.doc 12/12/11 R.W. Beck 1-3
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EXECUTIVE SUMMARY

Table ES-2
Historical and Projected System Requirements Data

Year

Historical
2001
2004
2007
2010

Projected
2011
2012
2013
2014
2015
2020
2025
2030

NEL
(GWh)

3,236
3,767
4,398
4,935

5,024
5,222
5,443
5,688
5,942
7,319
8,928

10,511

Peak Demand (MW)
Summer

766.9
907.9

1,013.0
1,217.5

1,196.4
1,243.4

1,295.6

1,353.7
1,412.9

1,736.7

2,112.9
2,481.5

Winter

858.9
935.5

1,025.0
1,232.3

1,279.8

1,331.7

1,388.2
1,450.0

1,511.2

1,852.0
2,244.6

2,617.9

Exhibit A contains detailed tabular results across all forecast determinants.

In addition to the Base Case results discussed above, R. W. Beck also produced results
for the following scenarios:

• High Economic Case

• Low Economic Case

• Severe Peak Weather Case

The High and Low Economic Cases correspond to higher and lower projections of
population and economic activity growth in PEG'S service area over the forecast

horizon. For these scenarios, the entire set of forecast equations were simulated with

alternative economic projections to result in a complete set of forecast determinants.

The Severe Peak Weather Case reflects peak day weather conditions for the summer
and winter peak that correspond to the 95 percentile of potential conditions (i.e., mid-
point of the top tenth percentile), based on an analysis of historical peak day weather
over 1992-2010. For this scenario, only the load factors in the months of January and
August (the months determined to most often represent the seasonal peaks) were
varied.

Table ES-3 below provides seasonal peak demands for the historical period and
projected values over the forecast horizon, including results for the Base Case and the
three alternative scenarios discussed above. Exhibit A provides further detailed results
across the forecast determinants, although the Severe Weather Case encompasses

variations related to annual seasonal peak demand only.

For purposes of the downstream System Planning Study and in consultation with
R. W. Beck, PEG decided to utilize the seasonal peak projections reflected in the
Severe Weather Case.
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EXECUTIVE SUMMARY

Table ES-3
Historical and Projected Peak Demand Data

Year

Historical
2001
2004
2007
2010

Projected
2011
2012
2013
2014
2015
2020
2025
2030

Case

766.9
907.9

1,013.0
1,217.5

1,196.4
1,243.4

1,295.6
1,353.7

1,412.9

1,736.7
2,112.9

2,481.5

Summer Peak Demand

High
Economic

Case

1,225.2

1,290.5

1,354.6
1,425.0
1,496.8

1,887.9
2,344.7

2,807.9

Low
Economic

Case

1,167.6

1,196.3

1,236.3
1,282.1

1,328.7
1,584.8

1,879.3
2,151.7

Severe

Weather
Case

1,258,6

1,308.1

1,362.9
1,424.1
1,486.3

1,827.1
2,222.8

2,610.5

858.9
935.5

1,025.0

1,232.3

1,279.8
1,331.7

1,388.2

1,450.0
1,511,2

1,852.0
2,244.6

2,617.9

Winter Peak Demand

High
Economic

Case

1,326.0

1,390.1

1,459.0
1,533.6
1,607.8

2,019.5

2,497.5
2,968.8

Low
Economic

Case

1,233.4

1,273.1

1,317.3
1,366.3

1,414.2
1,683.8

1,989.9
2,263.7

Severe

Weather
Case

1,438.5
1,496.8

1,560.4
1,629.8

1,698.5

2,081.7
2,522.9

2,942.6

The following report and appendices detail the methodology, process, and results of
the 2011 Load Forecast. The first section of the report provides some background on
the project and an overview of the PEG system. The second section provides an
overview of the underlying methodology, including a description of the econometric
models and selected explanatory variables. This is followed by a description of the
data sources that have been relied on for the various types of data needed for the
Forecast. Next, a list of principal considerations and assumptions, which have been

relied upon, are included to provide context for the results. Finally, the Base Case
results across all forecast determinants are summarized, and the results of additional

scenarios are discussed. Several appendices, containing detailed tabular results, the

forecast equations, and economic data, accompany this report.
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SECTION 1
BACKGROUND

1.1 Purpose of Report
R. W. Beck, an SAIC Company (R. W. Beck) was retained by Pedemales Electric
Cooperative (PEC) to prepare a forecast of peak load and energy requirements of PEG
(2011 Load Forecast). The 2011 Load Forecast was prepared by R. W. Beck to
identify future loads upon which an additional distribution system assessment, also
prepared by R. W. Beck, was based. R. W. Beck performed a similar system study in

2007 for which a similar load forecast was prepared (2007 Load Forecast). This report
communicates the methodology, data sources, and resulting projections developed as

part of the 2011 Load Forecast.

1.2 Overview of PEG System
PEG is a cooperative electric utility that delivers electricity to more than 237,000
active accounts throughout 8,100 square miles immediately west of Austin, Texas.

PEG is the largest retail electric cooperative in the U.S., and is owned by its customer-

members and directed by board members elected by its customer-members. PEG'S

headquarters is in Johnson City.

PEG'S service area is organized into eight operating districts and extends into 24
counties in a predominantly rural region commonly referred to as the "Hill Country."

PEG'S service area has historically been rapidly growing because of its proximity to
the Austin and San Antonio metropolitan areas.

PEG obtains wholesale all-requirements electric service from the Lower Colorado
River Authority (LCRA) and recently renewed its agreement with LCRA for a period
extending to 2041. However, PEG also purchases electricity from AEP Energy
Partners (AEPEP) to supply the western portion of PEG'S service area that is outside
LCRA's territory. In addition, under the agreement with LCRA, PEG is allowed to
make certain other purchases and has contracted with AEPEP for approximately 90
MW of renewable electricity from a wind farm operated by AEPEP.

1.3 Regional Economy
The U.S. economy recently experienced its worst recession since the Great

Depression, beginning in December 2007 and ending during the third quarter of
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2009 . During this period, the U.S. economy suffered five out of six quarters of real
gross domestic product (GDP) declines and an unemployment rate that quickly shot up
from 5 percent during the latter part of 2007 to nearly 10 percent by the end of 2009
and has stubbornly remained close to that level to date. While as early as last year
most economists expected a fairly robust recovery, it appears that some of the early

momentum, driven primarily by federal stimulus and inventory restocking, has been
lost. Second quarter 2011 GDP growth came in at only 1.3 percent, and revisions to
previous quarters show a deeper recession and weaker recovery than previously

expected . While real GDP is above where it was before the financial crisis, payroll
employment is still far below its previous peak.

Texas joined the country in recession in late 2008, but remained relatively resilient
throughout the national downturn and is now well on its way to recovery. Payrolls

began to rise in January 2010 and, by the end of the year, were up by 235,000 jobs or
2.3 percent. The expansion has continued in 2011, with payrolls increasing by 3.3 and
2.8 percent quarter-over-quarter (annualized) in the first and second quarters,

respectively. Texas lost just over 430,000 jobs during the recession and has now
recovered well above half of the jobs lost over the course of the recession. The
unemployment rate has remained close to 8.2 percent since the last quarter of 2010.'

Austin was not able to avoid the national housing crisis and credit crunch completely,
and, although it significantly outperformed the country during the recession, the
metre's economy weakened significantly. Payrolls began to decline in the final
months of 2008 and continued their descent through much of 2009. From their peak
in August 2008 to their trough in September 2009, payrolls in Austin fell 3.3 percent.
The Austin housing market also suffered, with home prices and housing starts
dropping significantly. The Austin economy began to recover from the recession in
the final months of 2009, when payrolls began trending slowly higher. Austin is one
of the nation's top five metros, in terms of payroll growth during the last year, and the
expansion has continued into 2011. Despite the moderate improvement in payrolls,
the unemployment still ended the year at 7.1 percent, only slightly below the 7.4
percent rate recorded at the end of 2009.

Figure ES-1 below depicts historical and projected data on the unemployment rate for
the State of Texas and the Austin metropolitan statistical area (MSA), as reported by
IHS Global Insight.

As reported by the Business Cycle Dating Committee of the NBER, the recognized authority for

determining the start and end points of economic expansions and recessions.

According to a July 2011 report by IHS Global Insight, real GDP growth in 2008 was revised down

from 0.0% to -0.3% and in 2009 from -2.6% to -3.5%, resulting in a peak-to-trough recessionary

decline of 5.1% instead of the previously reported 4.1%.

Much of the information in the preceding paragraph is from IHS Global Insight's Regional Outlook

Report for the State of Texas dated August 25, 2011.

Information in the preceding paragraph was taken from IHS Global Insight's Regional Outlook Report

for the Austin Metropolitan Statistical Area dated July 28, 2011.
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Figure 1-1: Texas and Austin Unemployment Rate

While updated census numbers for the Austin region were not yet available, from
1990 to the 2000 Census, the population of the five-county Austin-Round Rock-San
Marcos MSA expanded at an annual rate of 4.0 percent. In the second half of the

decade, out-of-state workers were drawn by the technology recovery. During the

recent recession, Austin continued to significantly outperform the nation. The metre's

population has grown at an average annual rate of 3.7 percent since 2006, reaching 1.7

million as of July 1, 2009. This ranks Austin among the top 10 fastest-growing metros
in the United States. Forbes recently ranked Austin as the number one city in terms of
growth prospects for the next decade. Austin joins three other Texas cities—Dallas,

Houston, and San Antonio, in the top ten.

The Austin MSA comprises Bastrop, Caldwell, Hays, Travis, and Williamson
Counties. The last three of these comprise more than 60 percent of PEG'S customer-

members. As a result of its dominance of the periphery of Austin and proximity to
San Antonio, PEG is well-positioned to grow significantly into the future.

"The Next Big Boom Towns In The U.S." www.forbes.com, July 6,2011.
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OVERVIEW OF METHODOLOGY

The 2011 Load Forecast prepared by R.W. Beck uses an econometric approach to
forecast retail electricity sales and overall system net energy for load (NEL) and peak
demand. Econometric forecasting makes use of regression to establish historical

relationships between energy consumption and certain explanatory variables based on
fundamental economic theory and experience. The validity and significance of
historical relationships and the overall models are evaluated using various statistical
measures. Models that, in the view of the analyst, best explain the historical variation
of energy consumption are selected. These historical relationships are generally
assumed to continue into the future, and the selected models are then simulated using
projections of the explanatory variables, resulting in projections of energy usage and
other modeled load concepts.

Econometric forecasting can be a more reliable technique for long-term forecasting

than trend-based approaches and other techniques, because the approach results in an

explanation of variations in electric consumption rather than simply an extrapolation
of history. As a result of this approach, utilities are more likely to anticipate
departures from historical trends in energy consumption, given accurate projections of

the driving variables. In addition, understanding the underlying relationships that
affect energy consumption allows utilities to perform scenario and risk analyses,
thereby improving decisions.

2.1 Model Specification
Econometric models were used to forecast energy sales and member counts by major

rate classification. The methodology utilized to forecast residential sales involves a
separate analysis and forecast of the trend in residential member counts and the
average energy use per residential member, which are then combined to produce a

projection of residential sales. This treatment is common for homogeneous member

types and useful for benchmarking to commonly-held beliefs and understanding of the
energy-using characteristics of the typical household, as well as the expected growth
in service area residents.

Non-residential sales were analyzed in total, rather than being separated into customer

counts and average use for modeling, as the members in this class are generally not

homogenous. An analysis of average usage of such a non-homogenous group of

members does not yield the kind of useful information and results that can be cross-
referenced to economic theory and intuition in the way that the residential analysis
does. Non-residential sales were grouped together for modeling as the historical
period exhibited significant reclassifications and class migration.

RtlMR
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Residential and non-residential sales were then simply summed to represent total

electricity sales.

The models developed for the forecast are of a functional form that is often referred to
as "double-log" form, in which the dependent and major independent variables are
natural logs of the variables being analyzed. The following is the general fonn of the
equation:

In Yt=a+PilnXuJrp2lnX2t+... +BnlnXnt+€t

In this equation, Yi is the dependent variable, such as average residential usage per
member per year. Xu through Xnt are independent, or explanatory, variables, such as

average income, electricity price, and weather.

The Greek characters a, or alpha, and each (3, or beta, are estimated by the statistics
program. In this functional form, P represents the percentage change in Y that can be
expected from a 1 percent change in the associated X term and is often referred to as
"elasticity". The coefficient for the variable average income in a model of average
residential usage would then represent the income elasticity of average annual
residential sales.

The variable Ct, or epsilon, is the amount of error in the equation's estimate of the
natural log of the dependent variable and represents other impacts that are not
significant enough to model or for which data cannot be easily obtained or simply
natural volatility related to people's behavior.

Variables that can have the value of zero, such as weather variables or binary
variables, cannot be logged, because the natural log of zero is undefined. These

variables are in the equation in non-logged form and can be inteq?reted to represent
the percentage change in Y that can be expected from a one point change in X, as
opposed to a 1 percent change in X. While these coefflcients are not actually elasticity
measurements, they are still often referred to in that way for simplicity.

The models were estimated using ordinary least squares in the computer program

Econometric Views™. The values for the forecast were computed directly in the

statistics program and exported. An Excel™ spreadsheet was then used to perform

further calculations which derive the remaining forecasted variables.

2.2 Derivation of NEL and Peak Demand
Forecasted monthly net energy for load was derived from the summation of sales
across customer classifications and estimated loss factors for each month. Monthly

distribution loss factors, which incorporate billing cycle differentials and true
distribution system line and transformer losses, were projected based on a regression

analysis of the historical loss factors over the study period. This regression analysis
captures variations in distribution loss factors primarily as a function of current and
lagged month average weather conditions, calendar days, and seasonal factors.

Similarly, forecast monthly peak demands were derived from monthly NEL based on a
forecast of monthly load factors. Monthly load factors were modeled primarily as a
function of average and peak day weather conditions. As these are assumed to be
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constant and based on normal weather conditions, load factors are stable over the

forecast horizon. It is also common in load forecasting studies for load factor to be

impacted by electricity prices, the mix of industrial load, and other variables.
However, these were not found to have a significant impact on PEC's load factor. This

may be a reflection of the fact that PEG does not have a large amount of industrial
load outside of Centex.

2.3 Forecast Scenarios
In addition to the Base Case Forecast, R. W. Beck has also prepared high and low
forecasts to capture the uncertainty in future trends of population and economic
activity (High and Low Economic Cases). These forecast ranges are intended to
encompass 80 percent of the uncertainty in the driving variables. These results are
produced by simulating the forecast equations with higher and lower assumptions
regarding future economic and demographic growth derived from information
regarding the historical accuracy of such projections provided by a separate data
provider, Woods and Poole Economic, Inc. Such data was obtained from Woods and

Poole as Global Insight does not publish such data, and both providers utilize fairly
similar methodologies for their projections. As the forecast of energy requirements is
directly integrated with the peak demand forecast, the variations in the energy forecast
produced for the forecast ranges also result in variations in the peak demand forecast.

In order to inform the downstream distribution system study, R. W. Beck also

produced a Severe Weather Case impacting summer and winter peak demand. The

Severe Weather Case was produced by varying the future values of peak day weather
conditions, based on an analysis of historical peak weather conditions, as described
further in Section 3. In addition, the Severe Weather Case focuses exclusively on
peak demands of the summer and winter seasonal peak months only. Accordingly,

NEL is not impacted and peak demands for the remaining months are not impacted by
this scenario.
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DATA SOURCES

3.1 Historical System Data
Data regarding monthly numbers of member accounts, electric sales, and revenues by

rate classification were provided by PEG staff for the period 1990-2010. The most
recent portion of this data was obtained from PEG for purposes of this project, while
other portions were obtained during prior projects. In each case, a significant overlap
of data was obtained to assure continuity and consistency across time.

PEG staff also provided data regarding monthly net energy for load (NEL) and peak
demand. The former corresponds to energy purchased under various power supply

contracts, including purchases from the Lower Colorado River Authority (LCRA) and
American Electric Power. The peak demand data reflects the maximum 15-minute

integrated demand as measured at the delivery points of PEG. Monthly NEL and peak
demand values reflect LCRA's billing cycle, which runs from the 25 of the prior
month to the 24th of the current month.

NEL is typically greater than total retail sales by the amount of losses incurred over
the members' distribution lines and related equipment (e.g., transformers) and unbilled
sales, such as energy use at PEG'S offices and system facilities. In addition, however,

NEL differs from total retail sales on a monthly basis as a result of timing differences
related to retail billing cycles. Loss factors computed for purposes of the Forecast
represent a percentage adjustment to account for all of these differences between NEL
and total sales.

3.2 Economic and Demographic Data
Data regarding the economy and population of the counties that encompass the PEG
service area were obtained from IHS Global Insight (Global Insight), a widely used
provider of such data in the utility industry. These data include county population,
households, employment, personal income, retail sales, and gross regional product.

Global Insight produces updated projections at least semi-annually (or when a change
in conditions or outlook warrant).

Based on several econometric experiments, it was determined that the closest fit to the

historical retail electric sales data resulted from using a simple summation of Comal,
Hays, and Williamson Counties (Tri-County Area), which comprise more than 60
percent of the members of PEG and represent the majority of PEG growth. A table of
selected historical and projected data reported by Global Insight for the Tri-County
Area is shown in Exhibit B. Although all data was not necessarily utilized in each of
the forecast equations, each was examined for its potential to explain changes in
historical electric sales. Note that "personal income" refers to the total income earned
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by the population in a county rather than average personal income per capita, thereby
combining population and income per capita concepts.

Supplemental economic and/or demographic data was gathered by R. W. Beck and
PEG staff from certain other sources. Additional data regarding historical and
projected population trends was gathered via estimated and projected data provided by
the Texas State Data Center (TX SDC). However, this data was found to be outdated
and actually had previously been gathered for purposes of the 2007 Forecast. PEG
also provided R. W. Beck with alternative projections published by Esri, Inc.;
however, this data was benchmarked to the similar data obtained from IHS Global
Insight and found to reflect a similar outlook.

3.3 Weather Data
Historical weather data for the Austin-Camp Mabry weather station was provided by
the National Climatic Data Center. The influence on electricity sales of weather has
been represented through the use of two data series—heating and cooling degree days
(HDD and CDD, respectively). Degree days are derived by comparing the average
daily temperature and a base temperature, typically 65 degrees Fahrenheit, which was
the base relied on herein. To the extent the average daily temperature exceeds 65
degrees Fahrenheit, the difference between that average temperature and the base is
the number of CDD for the day in question. Conversely, HDD result from average
daily temperatures which are below 65 degrees Fahrenheit. Heating and cooling
degree days are then summed over the period of interest; for purposes of this forecast,
degree days summed over a calendar month and over the LCRA billing cycle, as
discussed above, were used.

Because predicting future long-term weather patterns is not practical, normal weather

conditions have been assumed in the projected period. Thirty-year normal monthly
HDD and CDD were provided by NOAA and are generally based on average weather
conditions from 1971 through 20006.

Figure 3-1 shows a graphical comparison of historical and normal annual HDD and
CDD for the Austin-Camp Mabry weather station. The data reflects that the PEG
service territory experiences relatively greater amounts of warm than cold weather,

although, given the limited penetration of natural gas in the region, electric loads in
the winter are highly sensitive to the latter.

6 Updated normal weather data reflecting the period 1981-2010 became available from the NOAA in

July 2011. However, this was not sufficiently early in the project to be useful.
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Figure 3-1: Actual v. Normal Weather Data - Austin Camp Mabry

The influence of weather on monthly peak load factor was represented and tested
using several weather-related data series. In addition to the HDD and CDD series
discussed above, several weather variables associated with the peak day weather were

constructed. Daily weather statistics were compiled, including high and low "dry
bulb" temperatures, average dew point, humidity, snowfall, and rainfall. Peak day

weather determinants were then determined based on infonnation regarding the timing
of PEG'S peak demand. In addition, high and low temperatures from the day prior to
the peak day were similarly determined.

For the forecast period, average of peak weather conditions over 1992-2010 were
assumed to reflect conditions that could be expected on PEC's peak days. For

purposes of the Severe Case discussed later herein, a range of potential peak day
conditions were developed based on the historical volatility in summer peak day
conditions.

Figure 3-2 and 3-3 below depict the daily high temperature on the summer peak day
and the daily low temperature on the winter peak day, respectively, over 1992-2010
compared to their average values over 1992-2010, which form the basis for the Base
Case results, and similar values assumed for the Severe Case. The data shows a great

deal of volatility in peak day temperatures (note however that the chart has a Y-axis
that is restricted to the range of temperatures of interest). For the winter peak low
temperatures in Figure 3-3, the 2010 value is highlighted to indicate that the value for
this observation did not influence the analysis as it occurred in February 2011, after
the end of the study period. Note that both the 2009 and 2010 values are somewhat
below even the severe case.
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3.4 Real Electricity Price Data
The real price of electricity is represented by real average revenue, which is calculated
by dividing retail electricity revenues by electricity sales and normalizing for inflation
using the implicit price deflator for personal consumption expenditures (PCEd), as
reported by the U. S. Bureau of Economic Analysis. The adjustment for inflation is
accomplished by dividing each period's nominal average revenue by the PCEd value.
Note that the PCEd, as well as the other components of the implicit gross domestic
product deflator, are revised periodically, even several years after the fact, as more

supporting data becomes available.

The forecast model for average residential usage includes a 12-month moving average

of this price term to reflect that the demand response from price changes takes some
time to be felt. However, it is important to recognize that this slightly lagged demand
response may only capture discretionary use. Changes to electric consumption

resulting from the replacement of the stock of electric appliances (which increase the
average efficiency of appliances) take much longer to be felt and may be more
significant. This longer lag between changes in electricity price and variations in load
could be modeled instead of, or in addition to, this shorter lag. However, the lack of
data of a sufficiently long history and the subtlety of the relationship, combined with
the influence of more general technological change, prevented such an effort.

Projected electricity prices are assumed to increase at the rate of inflation.
Consequently, the real price is projected to be essentially constant. Figure 3-4 depicts
the historical and projected trend of the real average price of electricity for PEC's
residential members as compared to the same for the average residential consumer in

Texas. Note that the real price of electricity has fallen by about 20 percent over the
last 3 years.
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Figure 3-4: Real Average Price of Electricity to Residential Consumers

3.5 Real Natural Gas Price Data
The real price of natural gas for the state of Texas (on average) was obtained from the
Energy Information Administration for the Study Period. Data reflective of actual
end-user residential prices and city-gate prices were tested for their ability to explain
variation in electric sales. Adjustment of nominal prices to represent constant dollars
was performed as discussed above for electricity prices using the PCEd.

Theoretically, a rise in average natural gas prices should result in an increase in

electric usage, as these commodities can be considered imperfect substitutes,

particularly for home heating. This influence of natural gas prices can result from
multiple behavioral changes, including the use of portable electric space heaters (gas
or electric) and electric blankets -(short-run response) as a substitute for a primary

heating system (central or room, gas or electric), and the increased saturation of home

appliances to the resource expected to be cheaper on average over time (long-run

response).

Projected natural gas prices are assumed to increase at the rate of inflation.

Consequently, the real price is projected to be essentially constant. Figure 3-5 below
depicts the historical and projected trend of real residential natural gas prices for the
state of Texas. Note that the real price of natural gas to consumers has fallen over 20

percent over the last 3 years.
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Figure 3-5: Real Average Price of Natural Gas to Texas Residential Consumers
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PRINCIPAL CONSIDERATIONS AND

ASSUMPTIONS

In preparing the 2011 Load Forecast, as summarized in this report, R. W. Beck has
made certain assumptions with respect to conditions that may occur in the future.

While we believe these assumptions are reasonable for the purposes of the forecast,
they are dependent on future events, and actual conditions may differ from those
assumed. While we believe the sources of the information provided to us, or prepared

by others, to be reliable and the use of such information to be reasonable for the
purposes of the forecast, we offer no other assurances with respect thereto. For

example, to the extent that economic, demographic, weather, or other conditions occur

that are different from those assumed by us or from the information provided to us or
prepared by others, the actual future PEG load can be expected to vary from the

forecast.

It should be emphasized that the confidence associated with any forecast varies
inversely with the length of the forecast horizon. The probability of other factors
affecting forecasted values increases with uncertainty about future developments; this
uncertainty increases with the length of the forecast horizon. With this in mind, the
2011 Load Forecast should be seen as providing reasonable estimates of PEG'S future
demand and energy requirements for the purposes for which the Forecast is intended.
However, these estimates are subject to the future effects of factors that cannot be

reasonably foreseen at this time.

The development of the 2011 Load Forecast was based upon the following principal
consideration and assumptions:

• The data on which this Forecast is based, both external (economic, weather, etc.)

and internal (energy sales, peak demands, etc.) are assumed to be accurate. While

R. W. Beck has reviewed the data for major anomalies, R. W. Beck can give no

assurances that the data are without error. In particular, recent historical

economic data at the county level (generally for the period after 2009) actually
represent projections by MS Global Insight, as actual data are unavailable.
Further, even "actual" economic and demographic data for the most recent several

years is subject to substantial revision as more supporting data becomes available.
Therefore, the relationships upon which the forecast is based may be somewhat in
error, as the "true" data could show a different quantitative relationship. In

particular, the 2010 Census was recently completed but has yet to be fully
captured in the economic and demographic data obtained from IHS Global
Insight.

• The future influence on energy sales of the economic, demographic, and weather

factors, on which the econometric models are based, was assumed to be similar to

the estimated influence of such factors generally over the Study Period. Similarly,

R?|]E[R
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the estimated influence on distribution loss and load factors of weather conditions
and seasonal factors during the Study Period was assumed to be representative of
the future.

• Although the econometric models implicitly account for the historical
relationships between energy usage and the following factors to the extent they
have occurred in the past, the Forecast does not explicitly reflect extraordinary
potential future effects of: (a) increases in appliance design efficiency or building
insulation standards; (b) development of substitute energy sources; (c) members
switching to traditional or new types of electrical appliances from other
alternatives (e.g., electric vehicles); (d) members switching from electrical
appliances to other alternatives; or (e) variations in load that might result from
legal, legislative, regulatory, or policy actions.
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OVERVIEW OF RESULTS

The following discussion provides some detail regarding the results of the econometric
analysis of retail electricity sales, the resulting forecasts of residential members and
residential and non-residential sales, and the forecasts of system net energy for load

(NEL) and seasonal peak demand. For the Base Case results for each forecast
determinant, graphs are provided that depict both the current results and similar results
from the 2007 Forecast, if applicable. The charts show several years of history and the
forecast horizon, although the time period shown is shortened on both ends to limit the
vertical scale and focus more on recent historical data. Additional numerical detail is
provided in Exhibit A.

For further information regarding the regression equations used to produce these
results, see Exhibit C.

5.1 Residential Class
For the residential class, the analysis of electric sales was separated into independent
analyses of the number of member accounts and average consumption per account, the

product of which is total residential sales. This approach is common for sufficiently
homogenous customer classes and, as it results in projections of both customer counts

and average usage, is not only directly useful in various planning analyses but also can

be more easily benchmarked to intuition and knowledge of PEG staff with "boots on
the ground" than a forecast of total sales only.

5.1.1 Residential Member Counts

The number of residential customers is typically projected on the basis of the historical
relationship between residential customers and population or the number of
households, either in the utility's service area or surrounding county. If such data

were reported and accurate for a specific utility's service area, the data would be

nearly perfectly correlated and, indeed, essentially analogous to residential members.

However, utility forecasting typically must rely on demographic and economic data
that represents a somewhat different geographic area than, or some amalgamation of

reported geographic areas that does not correspond to, the exact service territory. In

addition, competition can sometimes exist in various forms in some service areas. The

typical econometric model of residential utility members then reflects the portion of
the households in the total geographic area that are served by the utility. Alternately,
the model may reflect how that proportion might be trending through time, as a result
of differing growth rates or competitive dynamics.

The regression analysis indicated that residential customer counts can be best
explained as a function of households in the Tri-County Area. The forecasting
equation, shown in Exhibit C, reflects a "differenced" functional form, wherein the
equation is explaining the percentage changes in customer counts rather than customer

counts in absolute terms. The primary parameter on household counts, referred to as

ATTACHMENT 6
Page 152 of 204



"elasticity," is 0.82, which implies growth of slightly less than one-for-one for
residential customer counts.

The resulting projection of residential members, as compared to the results of the 2007
Forecast, is shown in Figure 5-1 below. The results reflect slower growth than the

recent past but still sufficient to add over 63,000 members, or 30 percent, over the first

10 years of the forecast horizon.
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Figure 5-1: Historical and Projected Residential Members

The growth rates presented above can be compared to the growth rates assumed for

household counts in the Tri-County Area, which are 4.5 percent over 2001-2010, 4.0

percent over 2011-2020, and 3.3 percent over 2021-2030. The results reflect that the
number of residential members is expected to grow slightly slower than the number of
households in the Tri-County Area. The larger differential between the county
households and residential customer growth rates over the forecast horizon reflects

that, relative to the Tri-County Area household count growth, PEG'S member count

growth has been slowing over the last several years.

5.1.2 Residential Average Consumption

The regression equation used to forecast average residential usage reflects that average

residential usage is best explained by a combination of the following variables:

• Real average personal income per household

• Real electricity and natural gas prices

• Weather variables

• Seasonal factors
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The elasticity of average usage with respect to average income, also referred to as the

"income elasticity", is estimated in the residential average use model to be 0.23. This
reflects that a 10 percent increase in average income in the Tri-County Area can be

expected to result in a 2.3 percent increase in average residential use. Similarly, the

elasticity with respect to real electricity prices is estimated to be -0.15, implying that a
10 percent increase in electricity prices will yield a 1.5 percent decrease in
consumption, all else equal. The estimated elasticity with respect to natural gas prices
is much smaller in absolute terms, at 0.03. These results dovetail with those of
numerous similar studies in the utility industry over the years.

Income and the price variables are included in the model as a reflection of a
considerable weight of economic theory suggesting that these variables affect
consumers' purchasing habits. In the case of income, the effect is rather indirect. As

average incomes rise, current residents and new residents will tend to build larger

homes or add on to existing homes, upgrade other aspects of their homes resulting in
greater electric use, and/or purchase new and/or larger electric appliances. In the case

of price, the influence is more direct. When real electricity prices go up (particularly
versus real natural gas prices), PEG'S residential members will tend to conserve to

some degree and/or use alternative appliances to avoid primary appliance use (e.g.,

portable heaters) and, in the longer term, will be encouraged to replace primary
electric appliances with more efficient ones or altemative-fueled appliances.

The remaining variables capture average temperatures, in the form of heating and

cooling degree days, and various adjustments to address anomalies in the data and
persistent residual patterns. Weather variables include the one month lag of heating
and cooling degree days to capture the effect of billing cycle differentials to the
calendar-correct weather data. Note that the estimated influence of the lagged weather

variables is considerably stronger than the current month variables. This suggests that
the preponderance of billed sales in any particular month is heavily weighted toward
usage in the prior month (i.e., the date ranges of most billing cycles are considerably
later than actual usage). However, the model also reflects that beginning about 2001,
billing cycle lags were reduced, in that this phenomenon became much less
pronounced (i.e., prior month weather conditions began to be a less dominant indicator

of billed sales). In addition, beginning about 2003, the month of December began to
reflect considerably greater billed sales, perhaps reflecting more regular meter reading
activity during the period leading up to the holidays.

Exhibit C contains the regression equation used to forecast residential average use,
including both the full equation and a version that represents the more recent period of
data and simplifies for the change in billing cycle weighting discussed above.

Figure 5-2 below depicts the historical actual and weather-nonnalized values and
resulting projection of average use per residential member, as well as the projection
reflected in the 2007 Forecast. The data reflect a considerable downward weather-
normalization impact over the last few years as weather has been significantly more

severe during the summer and, for 2010, more severe in both the summer and winter.

The forecast reflects an increase in average usage, on a weather-normalized basis,

resulting from both improved economic conditions and a significant reduction in
electricity prices, driven primarily by a sharp reduction in the cost of natural gas-fired
electric generation. While retail natural gas prices are also projected to decline
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significantly from the levels seen over the last several years, the influence on

residential electric consumption is very limited in PEG'S service area.

Exhibit C contains the forecasting equations and statistical output.
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Figure 5-2: Historical and Projected Average Residential Usage

The historical trend and resulting projection of total residential electricity sales,
reflecting the simple multiplication of the member count and average usage forecast
discussed above, are depicted in Figure 5-3.
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Figure 5-3: Historical and Projected Residential Electricity Sales

5.2 Non-residential Class
PEG has several non-residential customer classes; however, a significant redesign of

these classes was completed in late 2004 causing considerable migration across classes

and to new classes. Accordingly, all non-residential billing data (excluding Centex)
was combined under a single umbrella for the forecast. In addition, the non-residential

forecast methodology does not reflect the same separate forecast of member counts

and usage that was utilized for the residential forecast. This reflects the fact that non-
residential customers are not sufficiently homogenous to be conducive to this

approach, and the ebb-and-flow of competitive dynamics, for which data are really not
obtainable, has more of an impact on the average size of commercial businesses and

industries than macroeconomic data. Therefore, the non-residential forecast simply

entails a forecast of total sales to this group of members.

The non-residential sales equation reflects that commercial sales are best explained by

total real personal income in the Tri-County Area and the intensity of weather. The
non-residential sales equation also contains adjustments to capture the acquisition of

the Kimble system. The inclusion of total personal income in the model captures the
total earning and spending power of the region's residents. The elasticity on personal
income is somewhat below 1 .0, which implies that sales growth for this class will lag
the growth in the earning and spending power of the regions residents. This is likely
the result of both slightly lower electric sales growth for PEG'S service area relative to
the region and gradual improvements in the efficiency of the utilization of electricity.

The historical actual and weather-normalized sales data and resulting projection of
non-residential sales are depicted in Figure 5-4, as well as the projection reflected in
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the 2007 Forecast. As shown in the figure, the influence of weather is considerably
less for the non-residential class. The resulting projection starts somewhat lower than

the 2007 Forecast but implies similar growth rates.
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Figure 5-4: Historical and Projected Non-residential Electricity Sales

5.3 Total Electricity Sales Forecast
Based on a simple summation of the forecasts of residential and non-residential sales

discussed above, a forecast of total electricity sales was initially produced for purposes
of a preliminary draft forecast. However, during the downstream system planning

effort, the peak demand forecast was adjusted upward slightly to include additional
load primarily in the Cedar Park area that was deemed to be not implicit in the organic
system forecast resulting directly from the forecast equations. In order to capture this

adjustment across the range of forecast determinants, an equivalent amount of

electricity sales were added in a "Spot Loads" category, as the additional load was not
specifically classified. While the inclusion of this additional load was deemed
important for the system planning study, the impact on the overall forecast is small,
equivalent to approximately 1 percent of sales in 2015 and 3 percent by 2030.

Table 5-1 below provides a numerical summary of the retail electricity sales forecast
for selected years.
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Table 5-1

Historical and Projected Member and Sales Data

Residential
Members

Historical
2001
2004
2007
2010

Projected

2011
2012
2013
2014
2015
2020
2025
2030

144,730
170,047
195,612
211,541

215,968
221,419
227,346
233,606
240,053
275,097
314,824
352,732

Residential

2,329
2,595
3,047
3,455

3,406
3,527
3,644
3,770
3,900
4,601
5,405
6,192

Retail Electricity Sales
Non-

Residential

821
981

1,132
1,325

1,360
1,438
1,520
1,612
1,708
2,224
2,837
3,485

Spot
Loads

0
0
0
0

0
9

21
36
53

147
263
336

(GWh)

Total

3,151
3,576
4,179
4,780

4,765
4,975
5,185
5,419
5,660
6,972
8,505

10,013

The historical data and resulting projection of total electricity sales, reflecting the
summation of the residential and non-residential sales forecasts and the Cedar Park

spot loads discussed above, are depicted in Figure 5-6.
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Figure 5-6: Historical and Projected Total Electricity Sales
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5.4 Loss Factors
The forecast of total retail sales discussed above is translated into NEL, or net system
energy requirements, by adding an estimate of distribution losses, derived from a
regression analysis. The regression equation used to estimate distribution loss factors

reflects that the majority of the variation in monthly loss factors is related to weather
intensity, weather differentials among adjacent months, and other seasonal effects
(number of days in each month versus typical billing cycle differences). The equation
also includes an adjustment for some anomalous observations. For this purpose, daily

weather data were utilized and summed on a monthly basis to reflect the LCRA billing
cycle, which runs from the 25th of the prior month to the 24th of the current month.
The resulting regression equation is included in Exhibit C.

5.5 Forecast of N EL
The forecast of net energy for load (NEL) is derived from forecasted total sales and
monthly loss factors developed as discussed above. The resulting forecasted NEL
generally follows the projected trend of total sales discussed above and is depicted in
Figure 5-7 below.
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Figure 5-7: Historical and Projected Net Energy for Load

5.6 Forecast of Load Factor
In order to translate the forecast ofNEL into peak demand, a forecast of load factor is
required. A common assumption for this purpose is an average of recent historical

load factors. However, this assumption is highly dependent on the weather conditions
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that were exhibited during this period. In addition, this process includes no effort to
analyze or understand the influence of any factors on the relationship between energy
consumption and peak demand. Accordingly, the 2011 Load Forecast included a
regression analysis of monthly load factor. The resulting forecast equation is included
in Exhibit C and reflects that variations in load factor are best explained by variations
in temperatures for the month on average (on an LCRA billing basis) and for the peak
day and day before the peak. There are also some seasonal effects beyond what is
captured by the weather data. The regression analysis also revealed that afternoon
peaks on a Friday typically resulted in lower peak demands (i.e., higher load factors)
than would otherwise be expected. The equation also includes an adjustment for a
further anomalous observation, in June 2009. For this purpose, daily weather data
were utilized and summed on a monthly basis to reflect the LCRA billing cycle, which
runs from the 25 of the prior month to the 24 of the current month.

5.7 Forecast of Peak Demand
Monthly peak demands are forecasted based on the combination of forecasted NEL
and load factor as discussed above. Seasonal peaks are derived from the resulting
monthly data. The summer period is defined as April through October, while the
winter period is defined as November of the current year through March of the
succeeding year. The months assumed to represent the seasonal peak conditions were

January and August. In reality, of course, the surrounding months can also exhibit

these peak conditions, but it is important that the seasonal peaks are reflected in the
forecasted determinants on a Base Case basis. The seasonal peaks have historically
occurred most often in the months of January and August.

Historical and projected summer and winter peak demand are depicted below in
Figures 5-8 and 5-9, respectively, as compared to the projections reflected in the 2007
Forecast. Figure 5-10, which follows depicts both seasonal peak demands.
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Figure 5-8: Historical and Projected Summer Peak Demand
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Figure 5-9: Historical and Projected Winter Peak Demand
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Figure 5-10: Historical and Projected Seasonal Peak Demand

Table 5-2 below provides historical and projected system load data (NEL and peak
demand as measured at PEG'S delivery points) for selected years, excluding Centex.

As shown below, summer peak demand is expected to grow from approximately 1,196

MW in 2011 to 1,737 MW in 2020, an increase of nearly 550 MW, or 45 percent, over
the initial 10-year period of the forecast horizon. Similarly, winter peak demand is
expected to grow from approximately 1,280 MW in 2011 to 1,852 MW in 2020, an
increase of approximately 570 MW, or 45 percent, over the same period.

Table 5-2
Historical and Projected Peak Demand Data

Year

Historical
2001
2004
2007
2010

Projected
2011
2012
2013
2014
2015
2020
2025
2030

NEL
(GWh)

3,236
3,767
4,398
4,935

5,024
5,222
5,443
5,688
5,942
7,319
8,928

10,511

Peak Demand (MW)
Summer

766.9
907.9

1,013.0

1,217.5

1,196.4

1,243.4

1,295.6
1,353.7
1,412.9

1,736.7
2,112.9

2,481.5

Winter

858.9
935.5

1,025.0

1,232.3

1,279.8

1,331.7
1,388.2

1,450.0
1,511.2
1,852.0

2,244.6
2,617.9
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SECTION 6
FORECAST SCENARIOS

While a forecast that is derived from projections of the driving variables, obtained
from reputable sources, provides a sound basis for planning, there is significant

uncertainty in the future level of such variables. To the extent that economic,

demographic, weather, or other conditions occur that are different from those assumed

or provided, future load can be expected to vary from the forecast. For various

purposes, it is important to understand the amount by which the forecast can be in
error and the sources of error.

In order to provide an indication regarding the amount of uncertainty that exists in the
forecast, we have produced alternative forecasts that reflect more and less aggressive

projections of economic growth than assumed in the Base Case. In addition, in order

to support the downstream system planning study, we have also produced peak
demand forecasts assuming more severe weather conditions on the summer and winter

peak days than assumed in the Base Case. These alternative forecasts are discussed

further below.

6.1.1 Economic and Demographic Uncertainty

Alternative projections of population and economic growth were developed by
examining the amount of error that can be expected in such projections. While Global
Insight does not publish information regarding the potential error of their projections,
we relied on such statistics published by another provider of economic projections in
wide use in the utility industry and government, Woods and Poole Economics. These
statistics reflect the average historical errors exhibited by Woods and Poole's
projections at the state level over 1984 through approximately 2009 across the U.S.

While it is possible that the Global Insight projections will exhibit a different degree
of error than those from Woods and Poole, both firms rely on a similar underlying data
set and methodology, so it is reasonable to assume a similar degree of accuracy. It is

also possible that the accuracy of economic and demographic projections in Texas will
be different than those of other states, but data specific to Texas could not be easily
obtained. Similarly, such data for the Austin metro area or the Tri-County Area could
not be easily obtained.

Table 6-1 below provides the amount by which the economic projections were
adjusted upward and downward from the Base Case assumptions to develop the High
and Low Economic Growth Cases.
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Table 6.1
Economic Scenarios - Assumed Variance from Base Case (+/-)

2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030

Population

1.5%

2.3%

2.9%

3.4%

3.9%

4.4%

4.8%

5.2%

5.6%

6.0%

6.3%

6.7%

7.0%

7.3%

7.6%

7.9%

8.2%

8.5%

8.8%

9.1%

Employment

2.7%

3.7%

4.4%

5.0%

5.6%

6.0%

6.5%

6.9%

7.3%

7.6%

7.9%

8.3%

8.6%

8.9%

9.1%

9.4%

9.7%

9.9%

10.2%

10.4%

Income

3.5%

4.3%

5.1%

5.9%

6.7%

7.5%

8.3%

8.8%

9.4%

9.9%

10.4%

11.0%

11.5%

12.0%

12.6%

13.1%

13.6%

14.2%

14.7%

15.2%

Income Per

Capita

3.5%

3.8%

4.0%

4.3%

4.5%

4.8%

5.0%

5.3%

5.5%

5.8%

6.0%

6.3%

6.5%

6.8%

7.0%

7.3%

7.5%

7.8%

8.0%

8.3%

These ranges are intended to capture approximately 80 percent of occurrences (i.e., 1.3

standard deviations), implying that there is only a 20 percent chance of loads falling
outside of the resulting band as a result of economic variations. The 80 percent
"confidence interval" is a range of forecast uncertainty in common use for planning in

the utility industry.

Figure 6-1 depicts the resulting range of residential member counts.
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Figure 6-1: Range of Forecasted Residential Member Counts

Figure 6-2 depicts the resulting range of residential average use. The band is very
tight as a result of the fairly low elasticity with respect to average incomes, which are
themselves not as uncertain as the total size of the economy. From this figure, it is

clear that weather is a more significant influence on usage than the economy.
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Figure 6-2: Range of Forecasted Residential Average Use
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Figures 6-3 and 6-4 depict the resulting range of residential and non-residential sales.
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Figure 6-3: Range of Forecasted Residential Sales
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Figure 6-4: Range of Forecasted Non-residential Sales

Figures 6-5 and 6-6 depict the resulting ranges of total sales and NEL, which is merely
derived from total sales on the basis of an estimate of distribution losses.
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Figure 6-5: Range of Forecasted Total Sales

12,000

2,000

|Average Annual Growth Rates:
Mid High Low

2001-10: 4.8%
2011-20: 4.3% 5.0% 3.5%
2021-30: 3.6% 4.0% 3.1%

1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030

—Historical -Mid-range -^-High -Low

Figure 6-6: Range of Forecasted Net Energy for Load

Figures 6-7 and 6-8 depict the resulting ranges of summer and winter peak demand,

which are derived from NEL on the basis of estimated load factors. However, these
ranges do not reflect the impact of varying peak day weather conditions, which is
discussed in the next sub-section.
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Figure 6-7: Range of Forecasted Summer Peak Demand
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Figure 6-8: Range of Forecasted Winter Peak Demand
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6.1.2 Weather Uncertainty

In order to inform the downstream distribution system study, R. W. Beck also

produced a Severe Weather Case impacting summer and winter peak demand. The

Severe Weather Case was produced by varying the future values of summer and

winter peak day weather conditions, based on an analysis of peak weather conditions
over 1992-2010. Similar analyses were performed on weather conditions for the day
before the peak, although the range of temperature was reduced to reflect some non-

collinearity with the peak day conditions. The peak day weather conditions in the
Severe Weather Case are intended to represent the 95 percentile of potential weather
conditions, implying that such severe conditions should be exhibited approximately
only once in ten years.

The Severe Weather Case focuses exclusively on peak demands of the summer and

winter seasonal peak months only. Accordingly, NEL is not impacted and peak
demands for the remaining months are not impacted by this scenario.

Figures 6-9 and 6-10 below compare the Base Case forecast under normal weather to

the Severe Case forecast of summer and winter CP demand. The impact of severe

weather conditions, as depicted in the figures below and consistent with the 95
percentile of potential conditions, was approximately 5.2 percent and 12.4 percent,

respectively, for summer and winter peak demand.
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Figure 6-9: Normal v. Severe Summer Peak Demand
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As the historical data shown in each figure correspond to a range of weather
conditions from which assumptions for the Severe Weather Case were drawn, the

historical variation can be seen to correlate closely to the differential between the
Normal and Severe Weather forecasts. In particular, the historical winter peak
demand data is significantly more volatile than the summer peak demands; this is
consistent with the significantly larger differential between the Normal and Severe
Weather forecast of winter peak demand than summer peak demand.

Table 6-2 below provides the historical and projected values for seasonal peak demand
under the Base Case and the three scenarios discussed above—the High and Low
Economic Growth Cases and the Severe Weather Case.
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Table 6-2
Historical and Projected Peak Demand Data

Year

Historical
2001
2004
2007
2010

Projected
2011
2012
2013
2014
2015
2020
2025
2030

766.9
907,9

1,013.0

1,217.5

1,196.4
1,243.4

1,295.6
1,353.7

1,412.9
1,736.7

2,112.9

2,481.5

Summer Peak Demand

High
Economic

Case

1,225.2
1,290.5

1,354.6

1,425.0

1,496.8
1,887.9

2,344.7
2,807.9

Low
Economic

Case

1,167.6

1,196.3

1,236.3
1,282.1

1,328.7

1,584.8
1,879.3

2,151.7

Severe

Weather
Case

1,258.6
1,308.1

1,362.9
1,424.1

1,486.3
1,827.1

2,222.8
2,610.5

858.9
935.5

1,025.0
1,232.3

1,279.8

1,331.7

1,388.2

1,450.0
1,511.2

1,852.0
2,244.6

2,617.9

Winter Peak Demand

High
Economic

Case

1,326.0

1,390.1

1,459.0

1,533.6
1,607.8

2,019.5
2,497.5

2,968.8

Low
Economic

Case

1,233.4

1,273.1

1,317.3
1,366.3

1,414.2
1,683.8

1,989.9

2,263.7

Severe

Weather
Case

1,438.5

1,496.8

1,560.4

1,629.8
1,698.5

2,081.7
2,522.9

2,942.6
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Exhibit A
DETAILED FORECAST RESULTS

An SA!C Company
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Exhibit B-1

Historical and Projected Economic Trends in the PEG Tri-County Region1 ]

Mid-range Economic Growth Case

1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030

Population (Ths

Value

277.8

290.9

308.3

325.5

346.1

365.1

385.3

408.5

434.9

463.6

487.3

507.5

529.6

556.4

588.2

623.0

656.9

683.2

712.6

742.0

771.8

802.3

833.4

865.4

898.2

931.8

966.4

1,001.8

1,037.9

1,074.7

1,112.4

1,150.7

1,190.1

1,230.4

1,271.7

1,310.2

1,347.3

1,383.3

1,419.0

% Chi

4.7°

6.0°

5.6°

6.3°

5.5°

5,5°

6.0°

6.5°

6.6°,

5.1°,

4.2°,

4.4°,

5.1°,

5.7°,

5.9°,

5.4°,

4.0°,

4.3°,

4.1°,

4.0°,

3.9°,

3.9°,

3.8°,

3.8°,

3.7°,

3.7°,

3.7°,

3.6°,

3.6°A

3.5°,

3.4°,

3.4°,

3.4°,

3.4°,

3.0"/

2.8°A

2.7°A

2.6°,

average Percent Change

;001-2010
;011-2020
;021-2030

4.4°,

3.8°,

3.1°,

Households
(Ths)

Value

97.2

101.6

107.3

114.0

121.9

129.0

136.4

143.2

150.5

160.2

168.1

174.8

182.1

190.6

200.8

212.5

222.8

229.0

237.6

246.3

256.3

266.9

278.0

289.3

300.8

312.7

324.9

337.3

350.1

363.3

376.6

390.2

404.2

418.6

433.3

447.1

460.0

472.4

484.7

^Chf

4.6°

5.6°

6.3°

6.9°,

5.8°,

5.8°,

5.0°,

5.1°,

6.4°,

5.0°,

4.0°,

4.2°,

4.6°,

5.3°,

5.80/

4.9°,

2.8°,

3.7°,

3.6°,

4.1°,

4.1°,

4.2°/<

4.1°,

4.0°,,

3.9°,

3.9°,

3.8°,

3.8°A

3.8°,

3.7°,

3.6°,

3.6°,

3.6°,

3.5°,

3.2°,

2.9°,

2.7°,

2.6°,

4.0%

4.0%
3.3°/c

Non-farm

Employment

Value

72.1

77.5

84.5

92.7

101.1

107.3

114.9

132.3

141.9

146.0

147.9

152.0

157.9

176.6

188.8

203.7

209.9

209.8

215.6

225.2

236.3

247.7

259.1

269.9

280.7

291.4

302.3

313.4

324.8

336.4

348.2

360.2

372.6

385.5

398.8

411.1

423.0

434.5

446.0

% Ch<

7.5°

9.0°

9.7°

9.0°,

6.1°,

7.1°,

15.2°,

7.2°,

2.9°,

1.3°,

2.7°,

3.9°,

11.9°,'

6.9°,

7.9°,

3.0°,

-o.n

2.8°,

4.4°,

5.0°,

4.8°,

4.6°A

4.2°,,

4.0°,

3.8°,,

3.7°,

3.7°A

3.6°A

3.6°,

3,5°,

3.4°,

3.4°,

3.5°,

3.5°,

3.1°,

2.9°,

2,7°,

2.6°,

4.0°/c

4.2%

3.2%

GrossOomesti

Product ($2008
$M)

Value

5,002
5,469

6,037

6,730

7,487

8,370
9,556

11,685
12,622
12,855
12,949
13,817
14,995
17,026
18,520
20,019
20,799
20,971

22,249
23,364

24,716
26,160
27,682
29,197
30,814
32,465
34,209
36,055
37,971
40,007
42,160

44,371
46,687
49,163
51,685
54,103
56,467
58,822
61,277

% Ch!

9.3C

10.4C

11.5C

11.2°

11.8°

14.2°

22.3°

8.0°

1.8°

0.7°

6.7°

8.5°,

13.5°,

8.8°,

8.1°,

3.9°,

0.8°,

6.1°,

5.0°,

5.8°,

5.8°,

5.8°,

5.5°,

5.5°,

5.4°,

5.4°,

5.4°,

5.3°,

5.4°,

5.4°,

5.2°,

5.2°,

5.3°,

5.1°,

4.7°,

4.4°,

4.2°,

4.2°,

5.6°,

5.5°,

4.9°,

Personal

Income ($2005;
$M)

Value

6,403

7,034

7,621

8,530

9,324

10,322
11,747
13,055
14,213
14,460
14,110
14,606
15,573
17,223
18,708
20,485
21,979
22,179

23,309
24,917
26,573
28,454
30,602
32,711
34,946
37,192
39,547
42,155
44,918
47,759
50,691
53,689
56,758
60,038
63,419
66,669
69,930
73,214
76,519

% Ch(

9.9°

8.3°,

11.9°,

9.3°,

10.7°,

13.8°,

11.1°,

8.9°,

1.7°,

-2.4°,

3.5°,

6.6°,

10.6°,

8.6°,

9.5°,

7.3°,'

0.9°,

s.r/
6.9°,

6.6°,

7.W
7.6°,

6.9°,

6.8°A

6.4"A

6.3°,

6.6°,

6.6°,

6.3°,

6.1°,

5.9°,

5.7°,

5.8°,

5.6°,

5.1°,

4.9°,

4.7°,

4.5%

4.9%

6.8%

5.4%

Personal Income

perHouseHold
($2005)

Value

65,891
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Exhibit B-2
Historical and Projected Economic Trends in the PEC Tri-County Region[1]

High Economic Growth Case

1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030

Population (Ths

Value

277.8

290.9

308.3

325.5

346.1

365.1

385.3

408.5

434.9

463.6

487.3

507.5

529.6

556.4

588.2

623.0

656.9

683.2

712.6

756.6

794.9

832.9

871.2

910.3

950.1

991.0

1,032.8

1,075.8

1,119.5

1,164.2

1,209.9

1,256.6

1,304.5

1,353.7

1,404.2

1,451.8

1,498.0

1,543.2

1,588.1

% Chi

4.7°

6.0°

5.6°

6.3°

5.5°

5.5°

6.0°,

6.5°,

6.6°,

5.1°,

4.2°,

4.4°,

5.1°,

5.7°,

5.9°'

5.4°,

4.0°y

4.3°,

6.2°,

5.1°,

4.80/

4.6°,

4.50/

4.4°,

4.3°,

4.2°,

4.2°,

4.1 °/,

4.0°,,

3.9°,

3.9°,

3.8°,

3.8°,

3.7°,

3.4°,

3.2°,

3.0°,

2.9°,

Werage Percent Change

:001-2010
:011-2020
;021-2030

4.4°,

4.4°,

3.5°,

Households
(Ths)

Value

97.2

101.6

107.3

114.0

121.9

129.0

136.4

143.2

150.5

160.2

168.1

174.8

182.1

190.6

200.8

212.5

222.8

229.0

237.6

251.1

263.9

277.1

290.6

304.3

318.2

332.5

347.2

362.2

377.6

393.5

409.7

426.1

443.1

460.5

478.5

495.4

511.4

527.0

542.4

% Ch«

4.6C

5.6°

6.3°

6.9°

5.8°

5.8°

5.0°

5.1°

6.4°

5.0°

4.0°,

4.2°,

4.6°,

5.3°,

5.8°,

4.9°,

2.8°,

3.7°,

5.7°,

5.1°,

5.0°,

4.9°,

4.7°,

4.6°,

4.5°^

4.4°,'

4.3°,

4.3°,

4.2°,

4.1°,

4.0°/<

4.CW
3.9°,

3.9°,

3.5°,

3.2°/<

3.1°,

2.9°,

4.0°,

4.6°,

3.60/

Non-farm

Employment

Value

72.1

77.5

84.5

92.7

101.1

107.3

114.9

132.3

141.9

146.0

147.9

152.0

157.9

176.6

188.8

203.7

209.9

209.8

215.6

233.2

247.8

262.1

276.3

289.7

303.0

316.2

329.6

343.3

357.3

371.6

386.0

400.8

416.0

431.9

448.2

463.4

478.2

492.6

507.0

% Chc

7.5°

9.0°,

9.7°,

9.0°,

6.1°,

7.1°,

15.2°,

7.2°,

2.9°,

1.3°,

2.7°,

3.9°,

11.9°,'

6.9°,

7.9°,

3.0°,

-0.1°,

2.8°,

8.1°,

6.3°,

5.8°,

5.4°,

4.9°,

4.6°,

4.4°,

4.2'%

4.2°,

4.1°,

4.0°,

3.9°,

3.8°,

3.8°/c

3.8°/c

3.8°/c

3.4°/c

3.2%
3.0°/c

2.9°/c

4.0%

4.9%

3.5%

Gross Domesti

Product ($200S

w
Value

5,002
5,469

6,037

6,730

7,487

8,370
9,556

11,685
12,622
12,855
12,949
13,817
14,995
17,026
18,520
20,019
20,799
20,971
22,249
24,441

26,115
27,916
29,832
31,772
33,856
36,012
38,187
40,501
42,920
45,502
48,247
51,089
54,084
57,297

60,599
63,814
66,999
70,206
73,567

% Chi

9.3°

10.4°

11.5°

11.2°

11.8°

14.2°

22.3°

8.0°

1.8°,

0.7°,

6.7°,

8.5°,

13.5°,

8.8°,

8.1°,

3.9°,

0.8°,

6.1°y

9.8°'

6.9°,

6.9°,

6.9°,

6.5°,

6.6°,

6.4°,

6.0°,

6.1°,'

6.0°,

6.0°,

6.0°,

5.9°/>

5.9°,

5.9°,

5.8°A

5.3°A

5.0°,

4.8°,

4.8°,

5.6°,

6.5°,

5.5°,

Personal

Income ($2005
$M)

Value

6,403
7,034

7,621

8,530
9,324

10,322
11,747

13,055
14,213

14,460
14,110
14,606

15,573
17,223

18,708
20,485
21,979
22,179
23,309
26,065
28,077
30,364
32,979
35,596
38,396
41,256
44,146

47,353
50,772
54,319
58,010
61,817
65,750
69,972

74,357
78,635

82,974
87,384
91,866

^Cir

9.9°

8.3C

11.9°

9.3°

10.7°

13.8°

11.1°

8.9°

1.7°

-2.4°

3.5°,

6.60/

10.6°,

8.6°,

9.5°,

7.3°,

0.9°,

5.1°,

11.8°,

7.7°,

8.1°,

8.6°,

7.9°,

7.9°,

7.4°,

7.0°,'

7.3°,

7.2°,.

7.0°,

6.8°,

6.6°/1

6.4°,,

6.4°/

6.3°,

5.8°A

5.5°A

5.3°,

5.1°,

4.9°,

7.7°,

6.0°,

Personal Incomt

per Household
($2005)

Value

65,891
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Exhibit B-3
Historical and Projected Economic Trends in the PEG Tri-County Region111

Low Economic Growth Case

1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030

Population <Ths

Value

277.8

290.9

308.3

325.5

346.1

365.1

385.3

408.5

434.9

463.6

487.3

507.5

529.6

556.4

588.2

623.0

656.9

683.2

712.6

727.3

748.7

771.7

795.6

820.5

846.2

872.7

899.9

927.9

956.3

985.3

1,014.8

1,044.9

1,075.6

1,107.0

1,139.1

1,168.6

1,196.6

1,223.5

1,249.9

% Chi

4.7°

6.0°

5.6°

6.3°

5.5°

5.5°

6.0°

6.5°

6.6°,

5.1°,

4.2°,

4.4°,

5.1°,

5.7°,

5.9°,

5.4°,

4.0°'

4.3°,

2.1°,

2.9°'

3.1°,

3.10/

3.1°,'

3.1°,

3.10/

3.1°,

3.1°,

3.1°,

3.0°,

3.0°,

3.00/

2.9°,

2.9°,

2.9°,

2.6°,

2.4°,

2.2°,

2.2°,

average Percent Change

;001-2010
;011-2020
;021-2030

4.4°,

3.1°,

2.7°,

Households
(Ths)

Value

97.2

101.6

107.3

114.0

121.9

129.0

136.4

143.2

150.5

160.2

168.1

174.8

182.1

190.6

200.8

212.5

222.8

229.0

237.6

241.4

248.6

256.7

265.4

274.3

283.4

292.8

302.5

312.4

322.6

333.1

343.6

354.3

365.3

376.6

388.1

398.8

408.5

417.9

426.9

% Chi

4.6C

5.6°

6.3°

6.9°

5.8°

5.8°

5.0°

5.1°

6.4°

5.0°,

4.0°,

4.2°,

4.6°,

5.3°,

5.8°,

4.9°,

2.8°,

3.7°,

1.6°'

3.0°,

3.3°,

3.4°,

3.4°,

3.3°,

3.3°,

3.3°,

3.30/

3.20/

3.3°,

3.2°,

3.1°,

3.1°,

3.1°,

3.W
2.7°A

2.4°A

2.3°A

2.2°,

4.0°,

3.3°,

2.8°,

Non-farm

Employment

Value

72.1

77.5

84.5

92.7

101.1

107.3

114.9

132.3

141.9

146.0

147.9

152.0

157.9

176.6

188.8

203.7

209.9

209.8

215.6

217.2

224.9

233.3

241.9

250.1

258.3

266.5

274.9

283.5

292.2

301.2

310.3

319.6

329.2

339.2

349.5

358.8

367.8

376.4

385.0

% Ch(

7.5°

9.0°

9.7°,

9.0°,

6.1°,

7.1°,

15.2°,

7.2°,

2.9°,

1.3°,

2.7°,

3.9°,

11.9°'

6.9°,

7.9°,

3.0°,

-0.1°,

2.8°,

0.70/

3.5°,

3.7°/(

3.7°,

3.4°,

3.3°/

3.2°,

3.W
3.-\°A

3.1°/<

3.1°,

3.0°,

3.0°,

3.0°,

3.0°,

3.0°,

2.7°,

2.5°,

2.3°,

2.3°,

4.0°/c

3.4%

2.8%

Gross Domestt

Product ($2005
1$M)

Value

5,002

5,469

6,037

6,730

7,487

8,370
9,556

11,685
12,622
12,855
12,949
13,817
14,995
17,026
18,520
20,019
20,799
20,971
22,249

22,288
23,317
24,404
25,532
26,622
27,772
28,918
30,231
31,609
33,023
34,512
36,073
37,653
39,291
41,029
42,771
44,392
45,935
47,437
48,987

% Ch<

9.3°

10.4°,

11.5°,

11.2°,

11.8°,

14.2°,

22.3°,

8.0°,

1.8°,

0.7°,

6.7°,

8.5°,

13.5°,

8.8°,

8.1°,

3.9°,

0.80/

6.W
0.2°A

4.6°A

4.7°,

4.6°,

4.3'%

4.3°,

4.1°,

4.5°,

4.6°,

4.5°,

4.5°,

4.5°,

4.4°,

4.3°,

4.4%

4.2%

3.8%

3.5°/c

3.3°/c

3.3°/c

5.6°/c

4.5%

4.0%

Personal

Income ($2005;[$2005;
$M)

Value

6,403

7,034

7,621

8,530

9,324

10,322
11,747
13,055

14,213
14,460

14,110
14,606
15,573
17,223
18,708

20,485
21,979

22,179
23,309
23,769
25,069
26,543
28,225
29,826

31,496
33,129

34,949
36,957
39,064
41,199
43,373
45,560
47,766
50,105
52,481
54,702
56,887
59,043
61,172

% Ch(

9.9°

8.3°,

11.9°,

9.3°,

10.7°,

13.8°,

11.1°,

8.9°,

1.7°,

-2.4°,

3.5°,

6.6°,

10.6°,

8.6°,

9.5°,

7.3°,'

0.9°,

5.1°,

2.0°,,

5.5°,,

5.9°,

6.30/

5.7°,

5.6°,

5.2°,

5.5°,

5.7°,

5.7°,

5.5°,

5.3°,

5.0°,

4.8°,

4.9°/

4.7°,

4.2°/c

4.0%

3.8°/c

3.6°/c

4.9%

5.7%

4.5%

Personal Inconu

per Household
{$2005)

Value
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Exhibit C
FORECAST EQUATION OUTPUT

An SAIC Company
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Table C -1

Forecast Equation Variable Index

VARIABLE NAME

Economic Variablesl

Average Income

Households

Personal Income

PR ELRES

PR NGRES

DESCRIPTION

average Income per Household in the Tri-County Area ($2009)

Household Counts in the Tri-County Area

Total Personal Income in the Tri-County Area ($2009)

Real Average Residential Price of Electricity

Real Average Residential Price of Natural Gas

Weather Variables

ACMBCCDD

ACMBCHDD

ACMCDD

ACMHDD

PKCDD70

PRCDD70

PKMINH50

WPRHDD60

Pooling Degree Days: Base=65 dF (LCRA Billing Cycle Basis)

-leating Degree Days: Base=65 dF (LCRA Billing Cycle Basis)

Pooling Degree Days: Base:=65 dF (Calendar)

-leating Degree Days: Base=65 dF (Calendar)

3eak Day Cooling Degree Days: Base=70 dF

3rior Day to Peak Cooling Degree Days: Base=70 dF

3ositive Difference Between 50 dF and Peak Day Minimum

/Veighted Average Heating Degree Days (70% peak day, 20%
)rior day, 10% 2 days prior)

Other Variables

<\_NRACF

i\ LACF

\R

3LOG

-OG

VIA

'Jon-residential Sales Adjustment/Correction Factor:

May-99=1.0;Jun-99=-1.0

-osses Adjustment/Correction Factor:

Nov-00 = 1.0; Feb-01, Mar-01 = -0.5

skutoregressive Residual Term (of given lag)

constant Term

:irst-differenced Natural Log

Natural Log

/loving Average (of given period)
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Table C - 2

Forecast Equation Output • Residential Customers

Dependent Variable: DLOG(CUST_RES)

Method:Least Squares

Sample (adjusted): 1991 2010

Included observations:

Convergence achieved

Variable

DLOG(Households)

Binary: Year=2000

AR(1)

R-squared

Adjusted R-squared

S.E. of regression

Sum squared resid

Log likelihood
Durbin-Watson stat

20 after adjustments

after 12 iterations

Coefficient

0.8219

0.0220

0.8964

0.8368

0.8175

0.0081

0.0011

69.552

1.814

Std. Error t-Statistic

0.2070 3.971

0.0061 3.584

0.1271 7.052

Mean dependent var

S.D.dependentvar

Akaike info criterion

Schwarz criterion

Hannan-Quinn criter.

Prob.

0.001

0.002

0.000

0.0526

0.0190

(6.655)

(6.506)

(6.626)

-.010^

-.015

1992 1994 1996 1998 2000 2002 2004 2006 2008 2010

Residual Actual Fitted
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Table C - 3

Forecast Equation Output - Residential Average Use (Simplified)

Dependent Variable: LOG(USE_RES)

Method: Least Squares

Sample (adjusted): 1990M01 2010M12>

Included observations: 252 after adjustments

Convergence achieved after 6 iterations

Variable

c
LOGfAverage Income)

LOG(@MOVAV(PR_ELRES,12))
LOG(@MOVAV(PR_NGRES,12))
W_ACMCDD[11

W_ACMCDD(-1)[1]

\N ACMHDD'11

kA/_ACMHDD(-l)[l]

Binary: Apr

Binary: May

Binary: Jun

Binary: Nov

3inary: Dec

binary: Date=Nov-00

Binary: Dec (2003 & Beyond)

^R(l)

^-squared

\djusted R-squared

i.E. of regression

>um squared resid

.og likelihood

-statistic

'rob(F-statistic)

Coefficient

4.306

0.229

(0.146)

0.032

0.00046

0.00084

0.00055

0.00088

(0.048)

(0.081)

(0.027)
(0.065)

(0.109)

(0.731)

0.106

0.198

0.920

0.917

0.064

1.001

338.992

309.292

0.000

Std. Error t-Statistic

0.385 11.194

0.034 6.713

0.050 (2.917)

0.039 0.825

0.013 (3.554)

0.015 (5.258)

0.012 (2.217)

0.013 (4.871)

0.016 (6.967)

0.046 (16.003)

0.023 4.562

0.067 2.963

Mean dependent var

S.D.dependentvar

Akaike info criterion

Schwarz criterion

Hannan-Quinn criter.

Durbin-Watson stat

Prob.

0.000

0.000

0.004

0.410

0.001

0.000

0.028

0.000

0.000

0.000

0.000

0.003

7.124

0.223

(2.611)

(2.471)
(2.555)

1.939

.15 liiiii iilini iii iiiii 111 ii i ii inini ii

90 92 94 96 98 00 02 04 06 08 10

Residual Actual Fitted

[1] Parameters correspond to the period beyond 2000. See following page for further information.
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Table C - 4

Forecast Equation Output - Residential Average Use (Full Equation)

Dependent Variable: LOG(USE_RES)

Method: Least Squares

Sample (adjusted): 1990M01 2010M12
Included observations: 252 after adjustments

Convergence achieved after 6 iterations

Variable

c

LOGfAverage Income)

LOG(MA(PR_ELRES,12))

LOG(MA(PR_NGRES,12»
W_ACMCDD

W_ACMCDD(-1)

W_ACMHDD

W_ACMHDD(-1)

W_ACMCDD*(Binary: Year>2000)

W_ACMCDD(-l)*(Binary: Year>2000)

tA/_ACMHDD*(Binary: Year>2000)

iA/_ACMHDD(-l)*(Binary: Year>2000)

Binary: Apr

Binary: May

binary: Jun

binary: Nov

iinary: Dec

iinary: Date=Nov-00

iinary: Dec (2003 & Beyond)

\R(1)

^-squared

\djusted R-squared

i.E. of regression

ium squared resid

-og likelihood

-statistic

'rob(F-statistic)

Coefficient

4.306

0.229

(0.146)
0.032

0.00020

0.00104

0.00033

0.00122

0.00026

(0.00020)
0.00022

(0.00034)

(0.048)

(0.081)

(0.027)

(0.065)

(0.109)

(0.731)
0.106

0.198

0.920

0.917

0.064

1.001

338.992

309.292

0.000

Std. Error t-Statistic

0.385

0.034

0.050

0.039

0.00004

0.00004

0.00005

0.00005

0.00005

0.00005

0.00006

0.00006

0.013

0.015

0.012

0.013

0.016

0.046

0.023

0.067

11.194

6.713

(2.917)
0.825

4.979

23.996

6.656

23.429

5.383

(4.137)
3.419

(5.620)

(3.554)

(5.258)

(2.217)

(4.871)

(6.967)
(16.003)

4.562

2.963

Mean dependent var

S.D.dependentvar

Akaike info criterion

Schwarz criterion

Hannan-Q.uinn

Durbin-Watson

enter.

istat

Prob.

0.000

0.000

0.004

0.410

0.000

0.000

0.000

0.000

0.000

0.000

0.001

0.000

0.001

0.000

0.028

0.000

0.000

0.000

0.000

0.003

7.124

0.223

(2.611)

(2.471)

(2.555)
1.939

96 98 00 02 04 06

1-6.0

-.15 I[lljl I II

90 92 08 10

Residual Actual Fitted
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Table C - 5

Forecast Equation Output - Non-Residential Sales

Dependent Variable: LOG(Non-Residential Sales)

Method:Least Squares

Date: 05/10/11 Time: 10:04

Sample (adjusted): 1997M03 2010M12

Included observations: 166 after adjustments

Convergence achieved after 9 iterations

Variable Coefficient

c
LOG(Personal Income)

W_ACMCDD

W_ACMCDD(-1)

W_ACMHDD*(Binary: Year>2000)

W_ACMHDD(-1)

Binary: Date>Jul-00

Binary: Feb

Binary: Dec

Binary: Dec (2003 and Beyond)

\ NRACF
<\R(1)
^R(2)

^-squared

adjusted R-squared

>.E. of regression

sum squared resid

-og likelihood

^-statistic

3rob(F-statistic)

2.913

0.830

0.00018

0.00041

0.00008

0.00018

0.159

0.027

(0.068)
0.073

0.168

0.391

0.332

0.975

0.973

0.049

0.366

272.229

502.208

0.000

Std. Error t-Statistic

0.675 4.318

0.071 11.652

0.00003 5.779

0.00003 12.070

0.00004 1.890

0.00004 4.409

0.034 4.624

0.014 1.958

0.019 (3.654)

0.025 2.897

0.028 5.934

0.076 5.134

0.077 4.336

Mean dependent var

S.D.dependentvar

Akaike info criterion

Schwarz criterion

Hannan-Quinn criter.

Durbin-Watson stat

Prob.

0.000

0.000

0.000

0.000

0.061

0.000

0.000

0.052

0.000

0.004

0.000

0.000

0.000

11.247

0.299

(3.123)

(2.880)

(3.024)
2.044

12.0

. 15 liii|ii i i i i i i i ii [] ii i iii i i ii |ii i |iii|iii|iiijiii|ii]|i

97 98 99 00 01 02 03 04 05 06 07 08 09 10

Residual — Actual Fitted
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Table C - 6

Forecast Equation Output - Distribution Losses

Dependent Variable: LOSSFACT

Method:Least Squares

Date: 06/22/11 Time: 16:45

Sample (adjusted): 1997M01 2010M12

Included observations: 168 after adjustments

Variable

c

W ACMBCCDD

W_ACMCDD(-1)

W_ACMBCHDD

W_ACMHDD(-1)

Binary: Mar, Jul, Aug, Sep

Binary: Oct

\ LACF

R-squared

adjusted R-squared

i.E. of regression

ium squared resid

-og likelihood

—statistic

3rob(F-statistic)

Coefficient

0.034

0.00064

(0.00054)

0.00069

(0.00065)

(0.054)

(0.093)

0.328

0.856

0.850

0.043

0.299

293.473

135.844

0.000

Std. Error t-Statistic

0.011 3.171

0.00004 15.980

0.00004 (12.514)

0.00004 15.580

0.00005 (14.309)

0.010 (5.139)

0.017 (5.497)

0.036 9.060

Mean dependent var

S.D.dependentvar

Akaike info criterion

Schwarz criterion

Hannan-Quinn criter.

Durbin-Watson stat

Prob.

0.002

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.040

0.111

(3.398)

(3.250)

(3.338)

1.788

-.3

97 98 99 00 01 02 03 04 05 06 07 08 09 10

Residual Actual Fitted
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Table C - 7

Forecast Equation Output - Load Factor

Dependent Variable: LOAD

Method:Least Squares

FACTOR

Date: 06/22/11 Time: 17:07

Sample (adjusted): 1998M01 2010M12
Included observations: 156 after adjustments

HAC standard errors & covariance (Bartlett

bandwidth = 5.0000)

Variable

\N ACMBCCDD
\N ACMBCHDD

\N PKCDD70
\N PRCDD70

\N PKMINH50

lA/ WPRHDD60

3inary:Jan

Binary: May

Binary: Sep

Binary: Nov

Binary: Fri Morning

Binary: Date=Jun-09

^-squared

\djusted R-squared

i.E. of regression

ium squared resid

.og likelihood

-statistic

'rob(F-statistic)

Coefficient

0.557

0.00045

0.00037

(0.00799)
(0.00356)
(0.00753)
(0.00230)

0.016

(0.025)
(0.014)
0.044

0.021

(0.125)

0.832

0.818

0.026

0.099

352.568

59.140

0.000

kernel, Newey-West fixed

Std. Error t-Statistic

0.011

0.00004

0.00004

0.00111

0.00122

0.00090

0.00065

0.008

0.007

0.006

0.012

0.006

0.004

48.938

11.758

8.997

(7.177)
(2.918)

(8.416)
(3.525)
2.104

(3.284)
(2.300)
3.617

3.649

(30.973)

Mean dependent var

S.D.dependentvar

Akaike info criterion

Schwarz criterion

Hannan-Quinn

Durbin-Watson

criter.

istat

Prob.

0.000

0.000

0.000

0.000

0.004

0.000

0.001

0.037

0.001

0.023

0.000

0.000

0.000

0.557

0.062

(4.353)
(4.099)
(4.250)
1.840

98 99 00 01 02 03 04 05 06 07 08 09 10
-.08

Residual Actual Fitted
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UCRA LCRA TRANSMISSION SERVICES CORPORATION

ENEtGY • WATER • COMMUNfnf SEEVICES

April 28, 2016

«FirstName» «LastName» «Suffix»
«SecondName»
«Address1»
«Address2»
«Address3»
«City», «State» «Zip»

RE: Application of LCRA Transmission Services Corporation to Amend its Certificate of Convenience
and Necessity for the Proposed Leander-Round Rock 138-kV Transmission Line Project in
Williamson County, Texas
PUBLIC UTILIFf COMMISSION OF TEXAS (PUC) DOCKET NO. 45866
Tract ID:

Dear Landowner:

We want you to know that LCRA Transmission Services Corporation (LCRA TSC) is requesting approval from the
Public Utility Commission of Texas (PUC) to amend its Certificate of Convenience and Necessity (CCN) to construct
the proposed Leander-Round Rock 138-kV Transmission Line Project in southwestern Williamson County, Texas.

All routes and route segments included in this notice are available for selection and approval by the PUC.

The proposed transmission line will connect two new substations to the existing Leander and Round Rock
substations. The entire project will be about 12 to 21 miles in length, and is estimated to cost approximately $67.8
million to $99.6 million, depending upon the final route chosen by the PUC.

Your land may be directly affected in this docket. If one of LCRA TSC's alternative routes is approved by the PUC,
LCRATSC will have the right to build the facilities, which maydirectly affect your land. This docket will not determine
the value of your land or the value of an easement if one is needed by LCRA TSC to build the facilities.

If you have questions about the transmission line or substation sites, you can call 800-776-5272, ext. 7051. The
descriptions of the proposed routing alternatives, proposed substations sites and a map showing the proposed
alternative routes are enclosed for your convenience.

The CCN application, including detailed routing maps illustrating the proposed transmission line project, substations
and project area, may be reviewed on the project website at www.lcra.orcj/LRR, and at the LCRA office located at
3505 Montopolis Drive, Building D, Austin, Texas 78744. To make an appointment to obtain or review the map at
LCRA, call 800-776-5272, ext. 7051.

As discussed in the enclosed brochure, "Landowners and Transmission Line Cases at the PUC," any one
of the proposed routes, substation sites or a new combination of route segments filed in this application
may be selected by the PUC. Additionally, the PUC may modify the proposed routes and segments into
different configurations than those proposed, so long as they affect only noticed landowners.

The brochure (available from the PUC's website at www.puc.state.tx. us) also provides basic information about how
you may participate in this docket, and how you may contact the PUC. Please read this brochure carefully. The
brochure includes sample forms for making comments and for making a request to intervene as a party in this
docket. The only way to fully participate in the PUC's decision on where to locate the transmission line is
to intervene in the docket. It is important for an affected person to intervene because LCRA TSC is not
obligated to keep affected people informed of the PUC's proceedings and cannot predict which route may
or may not be approved by the PUC.

P.O. BOX 220 • AUSTIN, TEXAS • 78767-0220 • (512) 473-3200 • 1-800-776-5272 • WWW.LCRA.ORG
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In addition to the contacts listed in the brochure, you may call the PUC's Customer Assistance Hotline at 888-782-
8477. Hearing- and speech-impaired individuals with text telephones (TTY) may contact the PUC's Customer
Assistance Hotline at 512-936-7136, or toll free at 800-735-2989. If you wish to participate in this proceeding by
becoming an intervenor, the deadline for intervention in the proceeding is June 13, 2016, and the PUC should
receive a letter from you requesting intervention by that date. Mail the request for intervention and 10 copies of the
request to:

Public Utility Commission of Texas
Central Records
Attn: Filing Clerk
1701 N. Congress Ave.
P.O. Box 13326
Austin, Texas 78711-3326

People who wish to intervene in the docket must also mail a copy of their request for intervention to all parties in
the docket and all people who have pending motions to intervene, at or before the time the request for intervention
is mailed to the PUC. In addition to the intervention deadline, other important deadlines may already exist that affect
your participation in this docket. You should review the orders and other filings already made in the docket. The
enclosed brochure explains how you can access these filings.

Thank you for your interest in this project.

Sincerely,

Po^
Christian Powell
Senior Regulatory Case Manager
Lower Colorado River Authority
P.O. Box 220, MS DSC-D204
Austin, Texas 78767-0220

Enclosures

P.O. BOX 220 • AUSTIN, TEXAS • 78767-0220 • (512) 473-3200 • 1-800-776-5272 • WWW.LCRA.ORG
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Leander –Round Rock 138-kV Transmission Line Project
Segment Descriptions

Primary
Alternative

Routes
Segment Combinations

1 A-B-G-L-M-P-Q-Q4-V-W-T4-2-3-X-J1-A5-L1-P1-T1-V5-D2-1-7-K4-T2-U2-M5-

V2-X2-C3-H3-I3-J4
2 A-B-G-L-M-P-2-5-Q-Q4-V-W-T4-X-J1-A5-L1-P1-T1-W5*-1-8-V5-D2-K4-J2-Q2-

S2-Y2-Z2-P5-B3-C3-H3-I3-J4
3 A-B-G-L-F6-2-8-G6-H6-U4-O-D1-G1-F5-D5-M1-O1*-1-6-N1-L1-A5-J1-X-T4-Y-

Z-A1-J5-K5-X2-C3-H3-I3-J4
4 D-F-Y5-I-H-D1-G1-F5-D5-M1-O1*-1-6-N1-L1-A5-J1-X-T4-W-V-P4-R4-M4*-2-

6-S-Z-A1-I5-K5-X2-C3-E3-G3-I3-J4
5 A-C-H-C1-E1*-2-2-H1-K1-B5-L1-P1-T1-W5-1-8-E6-B1-A1-J5-K5-X2-C3-H3-I3-

J4
6 D-F-X5-Z5-A6-C6-M-N-H6-U4-2-4-O-D1-G1-R1-L5-B2-E2-1-4-F2-G2-H2-I2-

J2-T2-U5-B1-A1-J5-K5-X2-C3-H3-I3-J4
7 D-E-J-Z5-B6-L-M-P-Q-R-O4-T-2-1-U-W-T4-X-J1-A5-L1-P1-Q1*-1-6-T1-V5-D2-

K4-T2-U2-N5-V2-X2-C3-E3-G3-I3-J4
8 D-E-K-L4-2-6-N4-R-Q4-V-W-T4-X-J1-A5-L1-P1-T1-V5-D2-K4-J2-I2-N2-1-3-

O2-P2-L3-O3-U3-A4-E4-H4-I4
9 D-E-K-S4-C6-M-N-H6-V4-X4-Z4*-2-7-Y4-A5-L1-P1-T1-V5-D2-K4-J2-I2-H2-L2-

1-5-M2-K3-L3-O3-U3-A4-E4-G4-J4
10 D-F-X5-Z5-A6-C6-M-N-H6-V4-X4-Z4-2-7-D6-C5-D5-E5-H5-X1-C2-G2-L2-1-5-

M2-K3-L3-O3-U3-A4-D4-S5-F4-T5-I4
11 A-B-G-L-M-P-2-5-Q-Q4-V-W-T4-X-J1-A5-L1-P1-T1-W5*-1-8-V5-D2-K4-J2-Q2-

S2-M3-O3-U3-B4-F4-T5-I4
12 A-B-G-L-M-P-2-5-Q-Q4-V-W-T4-X-J1-A5-L1-P1-T1-W5*-1-8-V5-D2-K4-J2-Q2-

S2-M3-O3-U3-B4a-F4a-T5-I4
13 D-F-X5-Z5-A6-C6-M-N-H6-U4-2-4-O-D1-G1-R1-L5-U1-V1-W1-Z1-1-2-A2-D2-

K4-T2-U2-W2-Z2-A3-D3-G3-I3-J4
14 D-F-X5-Z5-A6-C6-M-N-H6-U4-2-4-O-D1-G1-R1-U1a-V1a-G5-Z1-1-2-A2-D2-

K4-T2-U2-W2a-Q5-A3a-D3a-G3-I3-J4
15 D-E-K-S4-C6-M-N-H6-U4-2-4-O-D1-G1-R1-L5-U1*-1-1-B2-K2-N3-A4-E4-G4-

J4

16 D-F-X5-Z5-A6-C6-M-P-Q-Q4-V-W-T4-X-W4-I1-H1-E1-2-2-F1-G1-R1-L5-B2-

K2-J3-M2*-1-5-K3-P2-R2-S2-Y2-O5-Q5-A3a-R5-F3-U3-B4-F4-T5-I4
17 D-F-Y5-I-H-C1-E1*-2-2-H1-K1-C5-M1-O1-S1-Y1-C2-G2-H2-N2-1-3-O2-P2-L3-

O3-U3-A4-E4-H4-I4
18 D-F-X5-Z5-A6-C6-M-P-Q-R*-N4*-2-6-Q4-V-W-T4-X-J1-A5-L1-P1-T1-W5*-1-8-

V5-D2-K4-T2-U2-W2-Z2-P5-B3-C3-E3-G3-I3-J4
19 D-F-X5-Z5-A6-C6-M-P-Q-R*-N4*-2-6-Q4-V-W-T4-X-J1-A5-L1-P1-T1-W5*-1-8-

V5-D2-K4-T2-U2-W2A-Q5-B3-C3-E3-G3-I3-J4

ATTACHMENT 10
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Primary
Alternative

Routes
Segment Combinations

20 D-F-X5-Z5-A6-S4-L4-2-6-N4-R-Q4-V-W-T4-X-J1-A5-L1-P1-T1-W5*-1-8-V5-

D2-K4-J2-Q2-S2-Y2-Z2-P5-B3-C3-H3-I3-J4
21 D-F-X5-Z5-A6-C6-M-P-Q-R*-N4*-2-6-Q4-V-W-T4-X-J1-A5-L1-P1-T1-W5-1-8-

E6-U5-U2-W2A-Q5-B3-C3-E3-G3-I3-J4

22 A-B-G-L-M-P-Q-R*-N4*-2-6-Q4-V-W-T4-X-J1-A5-L1-P1-T1-W5-1-8-E6-U5-U2-

W2A-Q5-B3-C3-E3-G3-I3-J4
23 D-E-J-Z5-B6-L-M-N-H6-V4-X4-Z4-2-7-D6-C5-D5-E5-G5-Y1-C2-G2-H2-N2-1-

3-O2-R2-S2-Y2-O5-Q5-A3a-R5-F3-U3-B4a-F4a-T5-I4
24 D-E-J-Z5-B6-L-M-N-H6-V4-X4-Z4-2-7-D6-C5-D5-E5-G5-Y1-C2-G2-H2-N2-1-

3-O2-R2-S2-Y2-Z2-A3-F3-U3-B4-F4-T5-I4
25 D-E-K-L4-2-6-N4-R-Q4-V-W-T4-X-J1-A5-L1-P1-T1-V5-D2-1-7-K4-T2-U2-W2-

Z2-P5-B3-C3-E3-G3-I3-J4
26 D-E-K-L4-2-6-N4-R-Q4-V-W-T4-X-J1-A5-L1-P1-T1-V5-D2-1-7-K4-T2-U2-W2a-

Q5-B3-C3-E3-G3-I3-J4
27 D-F-X5-Z5-A6-C6-M-P-Q-R*-N4*-2-6-Q4-V-W-T4-X-J1-A5-L1-P1-T1-V5-D2-1-

7-K4-T2-U2-W2-Z2-P5-B3-C3-H3-I3-J4
28 D-F-X5-Z5-A6-C6-M-P-Q-R*-N4*-2-6-Q4-V-W-T4-X-J1-A5-L1-P1-T1-V5-D2-1-

7-K4-T2-U2-W2a-Q5-B3-C3-H3-I3-J4
29 D-F-X5-Z5-A6-C6-M-P-Q-R*-N4*-2-6-Q4-V-W-T4-X-J1-A5-L1-P1-T1-V5-D2-1-

7-K4-T2-U2-M5-V2-X2-C3-E3-G3-I3-J4
30 D-F-X5-Z5-A6-C6-M-P-Q-R*-N4*-2-6-Q4-V-W-T4-X-J1-A5-L1-P1-T1-V5-D2-1-

7-K4-T2-U2-N5-V2-X2-C3-H3-I3-J4
31 D-F-X5-Z5-A6-C6-F6*-2-8-M-P-Q-Q4-V-W-T4-X-J1-A5-L1-P1-T1-V5-D2-1-7-

K4-J2-Q2-S2-Y2-Z2-P5-B3-C3-E3-G3-I3-J4
*These segments will be used entering and exiting the substation sites.

Segment A

Segment A begins at the Leander Substation, located approximately .10 mile

southwest from the intersection of US Highway (US Hwy) 183A and Hero Way. The

segment proceeds southwest for approximately .05 mile, crossing an existing

transmission line. It then turns southeast for approximately .25 mile while paralleling

the west side of an existing transmission line, crossing Farm-to-Market (FM) 2243 and

Brushy Creek. The segment then angles to the east-southeast for approximately .05

mile, crossing an existing transmission line. It then turns southeast for approximately

.03 mile while paralleling the east side of an existing transmission line. The termination

of Segment A is at the intersection of segments A, B, and C.

Segment B

Segment B begins at the intersection of segments A, B, and C, located southwest from

the intersection of US Hwy 183A and FM 2243. The segment proceeds east for
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approximately .20 mile, crossing Mason Creek. The termination of Segment B is at the

intersection of segments B, G, I, and Y5.

Segment C

Segment C begins at the intersection of segments A, B, and C, located southwest from

the intersection of US Hwy 183A and FM 2243. The segment proceeds southeast for

approximately .41 mile while paralleling the east side of an existing transmission line,

crossing Mason Creek. The segment then turns northeast for approximately .27 mile.

The termination of Segment C is at the intersection of segments C, I, and H.

Segment D

Segment D begins at the Leander Substation, located approximately .10 mile

southwest from the intersection of US Hwy 183A and Hero Way. The segment

proceeds northeast for approximately .02 mile. The termination of Segment D is at the

intersection of segments D, E, and F.

Segment E

Segment E begins at the intersection of segments D, E, and F, located southwest from

the intersection of US Hwy 183A and Hero Way. The segment proceeds northwest for

approximately .11 mile, crossing Hero Way. The segment then turns northeast for

approximately .31 mile while paralleling the north side of Hero Way, crossing US Hwy

183A. It then angles to the southeast for approximately .08 mile. The segment

continues to the northeast for approximately .42 mile while paralleling the north side of

Hero Way. The termination of Segment E is at the intersection of segments E, J, and

K.

Segment F

Segment F begins at the intersection of segments D, E, and F, located southwest from

the intersection of US Hwy 183A and Hero Way. The segment proceeds northeast for

approximately .10 mile. It then turns southeast for approximately .19 mile while

paralleling the west side of US Hwy 183A. The termination of Segment F is at the

intersection of segments F, X5, and Y5.

Segment G

Segment G begins at the intersection of segment B, G, I, and Y5, located south from

the intersection of US Hwy 183A and FM 2243. The segment proceeds northeast for

approximately .10 mile, crossing US Hwy 183A. It then angles to the southeast for

approximately .18 mile and then angles to the east for approximately .24 mile. The

segment then angles to the southeast for approximately .15 mile and then turns

northeast for approximately .07 mile, crossing Brushy Creek and FM 2243. The

termination of Segment G is at the intersection of segments G, L, and B6.
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Segment H

Segment H begins at the intersection of segments C, H, and I, located south from the

intersection of US Hwy 183Aand FM 2243. The segment proceeds northeast for

approximately .09 mile, crossing US Hwy 183A. It then turns southeast for

approximately .36 mile while paralleling the east side of US Hwy 183A. The segment

then turns east for approximately .06 mile and then turns to the south for

approximately .18 mile. The segment continues southeast for approximately .42 mile

while paralleling the east side of US Hwy 183A. It then turns northeast for

approximately 1.39 miles while paralleling the north side of East Crystal Falls Parkway,

crossing Ronald Reagan Blvd. The termination of Segment H is at the intersection of

segments H, O, C1, and D1.

Segment I

Segment I begins at the intersection of segments B, G, I, and Y5, located south from

the intersection of US Hwy 183A and FM 2243. The segment proceeds southeast for

approximately .40 mile while paralleling the west side of US Hwy 183A. The

termination of Segment I is at the intersection of segments C, H, and I.

Segment J

Segment J begins at the intersection of segments E, J, and K, located east from the

intersection of US Hwy 183A and Hero Way. The segment proceeds southeast for

approximately 0.30 mile, crossing Hero Way. The termination of Segment J is at the

intersection of segments J, X5, and Z5.

Segment K

Segment K begins at the intersection of segments E, J, and K, located east from the

intersection of US Hwy 183A and Hero Way. The segment proceeds northeast for

approximately .43 mile while paralleling the north side of Hero Way and then angles to

the southeast for approximately .09 mile, crossing Hero Way. It then continues

northeast for approximately .42 mile while paralleling the south side of Hero Way. The

termination of Segment K is at the intersection of segments K, L4, and S4.

Segment L

Segment L begins at the intersection of segments G, L, and B6, located east from the

intersection of US Hwy 183A and FM 2243. The segment proceeds in an easterly

direction for approximately 1.00 mile while paralleling the north side of FM 2243. The

termination of Segment L is at the intersection of segments L, M, C6, and F6.
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Segment M

Segment M begins at the intersection of Segments L, M, C6, and F6, located west

from the intersection of FM 2243 and Ronald Reagan Blvd. The segment proceeds

northeast for approximately .10 mile while paralleling the north side of FM 2243. The

termination of Segment M is at the intersection of segments M, N, and P.

Segment N

Segment N begins at the intersection of segments M, N, and P, located east from the

intersection of FM 2243 and Ronald Reagan Blvd. The segment proceeds southeast

for approximately .20 mile while paralleling the east side of Ronald Reagan Blvd.,

crossing FM 2243. The termination of Segment N is at the intersection of segments N,

G6, and H6.

Segment O

Segment O begins at the intersection of segments O, U4, and Substation Site 2-4,

located south from the intersection of FM 2243 and Ronald Reagan Blvd. The segment

proceeds southeast for approximately .60 mile while paralleling the east side of Ronald

Reagan Blvd. The termination of Segment O is at the intersection of segments H, O,

C1, and D1.

Segment P

Segment P begins at the intersection of segments M, N, and P, located east from the

intersection of FM 2243 and Ronald Reagan Blvd. The segment proceeds in an

easterly direction for approximately .20 mile while paralleling the north side of FM

2243. The termination of Segment P is at the intersection of segments P, Q, and

Substation Site 2-5.

Segment Q

Segment Q begins at the intersection of segments P, Q, and Substation Site 2-5,

located northeast from the intersection of FM 2243 and Ronald Reagan Blvd. The

segment proceeds northeast for approximately .10 mile while paralleling the north side

of FM 2243. The termination of Segment Q is at the intersection of segments Q, R,

and Q4.

Segment R

Segment R begins at the intersection of segments Q, R, and Q4, located northeast

from the intersection of FM 2243 and Ronald Reagan Blvd. The segment proceeds

northeast for approximately .04 mile while paralleling the north side of FM 2243. The

termination of Segment R is at the intersection of segments R, N4, and O4.
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Segment S

Segment S begins at the intersection of segments S, M4, and R4, located northeast

from the intersection of FM 2243 and Ronald Reagan Blvd. The segment curves

around in an easterly direction for approximately 1.18 miles while paralleling the south

side of FM 2243. It then angles to the southeast for approximately .09 mile and then

angles to the northeast for approximately .09 mile. The segment continues east for

approximately .52 mile while paralleling the south side of FM 2243. The termination of

Segment S is at the intersection of segments S, Y, and Z.

Segment T

Segment T begins at the intersection of segments T, O4, P4, and R4, located east

from the intersection of FM 2243 and Sam Bass Road. The segment proceeds

southeast for approximately .21 mile while paralleling the north side of Sam Bass

Road. The segment continues southeast for approximately .10 mile. The termination of

Segment T is at the intersection of segments T, U, and Substation Site 2-1.

Segment U

Segment U begins at the intersection of segments T, U, and Substation Site 2-1,

located southeast from the intersection of FM 2243 and Sam Bass Road. The segment

proceeds southeast for approximately .17 mile. It then turns southwest for

approximately .16 mile, crossing Sam Bass Road. The termination of Segment U is at

the intersection of segments U, V, and W.

Segment V

Segment V begins at the intersection of segments V, P4, and Q4, located southeast

from the intersection of FM 2243 and Sam Bass Road. The segment proceeds in a

southeasterly direction for approximately .50 mile while paralleling the south side of

Sam Bass Road. The termination of Segment V is at the intersection of segments U,

V, and W.

Segment W

Segment W begins at the intersection of segments U, V, and W, located southeast

from the intersection of FM 2243 and Sam Bass Road. The segment proceeds

southeast for approximately .30 mile while paralleling the south side of Sam Bass

Road. The termination of Segment W is at the intersection of segments W, Y, and T4.

Segment X

Segment X begins at the intersection of segments X, T4, and Substation Site 2-3,

located southeast from the intersection of FM 2243 and Sam Bass Road. The segment

proceeds southeast for approximately .06 mile and then angles east-southeast for
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approximately .06 mile. The termination point of Segment X is at the intersection of

segments X, J1, and W4.

Segment Y

Segment Y begins at the intersection of segments W, Y, and T4, located southeast

from the intersection of FM 2243 and Sam Bass Road. The segment curves around to

the north-northeast for approximately .50 mile. It then continues to the northeast for

approximately 1.00 mile. At this point, the segment angles to the north-northeast for

approximately .10 mile. The termination point of Segment Y is at the intersection of

segments S, Y, and Z.

Segment Z

Segment Z begins at the intersection of segments S, Y, and Z, located northeast from

the intersection of FM 2243 and Ronald Reagan Blvd. The segment proceeds in an

easterly direction for approximately 1.10 miles while paralleling the south side of FM

2243, crossing County Road (CR) 176. The termination of Segment Z is at the

intersection of segments Z, A1, and B1.

Segment A1

Segment A1 begins at the intersection of segments Z, A1, and B1, located northeast

from the intersection of FM 2243 and Ronald Reagan Blvd. The segment proceeds

northeast for approximately .57 mile. It then continues in an easterly direction for

approximately 2.13 miles while paralleling the south side of FM 2243. The termination

of Segment A1 is at the intersection of segments A1, I5, and J5.

Segment B1

Segment B1 begins at the intersection of segments Z, A1, and B1, located northeast

from the intersection of FM 2243 and Ronald Reagan Blvd. The segment proceeds

southeast for approximately 1.60 miles, crossing Chandler Branch. The termination

point of Segment B1 is at the intersection of segments B1, U5, and E6.

Segment C1

Segment C1 begins at the intersection of segments H, O, C1, and D1, located

northeast from the intersection of Ronald Reagan Blvd. and East Crystal Falls

Parkway. The segment proceeds northeast for approximately .10 mile. The termination

point of Segment C1 is at the intersection of segments C1, E1, and H1.

Segment D1

Segment D1 begins at the intersection of segments H, O, C1, and D1, located

northeast from the intersection of Ronald Reagan Blvd. and East Crystal Falls

Parkway. The segment proceeds southeast for approximately .10 mile while paralleling
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the east side of Ronald Reagan Blvd. The termination point of Segment D1 is at the

intersection of segments D1, F1, and G1.

Segment E1

Segment E1 begins at the intersection of segments C1, E1, and H1, located northeast

from the intersection of Ronald Reagan Blvd. and East Crystal Falls Parkway. The

segment proceeds southeast for approximately .10 mile. The termination of Segment

E1 is at the intersection of segments E1, F1, and Substation Site 2-2.

Segment F1

Segment F1 begins at the intersection of segments E1, F1, and Substation Site 2-2,

located northeast from the intersection of Ronald Reagan Blvd. and East Crystal Falls

Parkway. The segment proceeds southeast for approximately .15 mile. It then turns

southwest for approximately .12 mile while paralleling the north side of CR177. The

termination point of Segment F1 is at the intersection of segments D1, F1, and G1.

Segment G1

Segment G1 begins at the intersection of segments D1, F1, and G1, located south

from the intersection of Ronald Reagan Blvd. and East Crystal Falls Parkway. The

segment proceeds southeast for approximately .60 mile while paralleling the east side

of Ronald Reagan Blvd., crossing CR 177 and Journey Parkway. The termination of

Segment G1 is at the intersection of segments G1, R1, and F5.

Segment H1

Segment H1 begins at the intersection of segments C1, E1, and H1, located northeast

from the intersection of Ronald Reagan Blvd. and East Crystal Falls Parkway. The

segment proceeds northeast for approximately .30 mile. The termination point of

Segment H1 is at the intersection of segments H1, I1, and K1.

Segment I1

Segment I1 begins at the intersection of segments I1, V4, W4, and X4, located

southeast from the intersection of FM 2243 and Ronald Reagan Blvd. The segment

proceeds southwest for approximately .30 mile. The termination point of Segment I1 is

at the intersection of segments H1, I1, and K1.

Segment J1

Segment J1 begins at the intersection of segments X, J1, and W4, located southeast

from the intersection of FM 2243 and Sam Bass Road. The segment proceeds in a

southeasterly direction for approximately .35 mile while paralleling the west side of

Sam Bass Road. It then angles south-southeast for approximately .11 mile. The

segment then continues southeast for approximately .13 mile while paralleling the west
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side of Sam Bass Road. The termination point of Segment J1 is at the intersection of

segments J1, Y4, and A5.

Segment K1

Segment K1 begins at the intersection of segments H1, I1, and K1, located northeast

from the intersection of Ronald Reagan Blvd. and East Crystal Falls Parkway. The

segment proceeds southeast for approximately .70 mile, crossing CR 177 and Brushy

Creek twice. The termination point of Segment K1 is at the intersection of segments

K1, B5, C5, and D6.

Segment L1

Segment L1 begins at the intersection of segments L1, A5, and B5, located southeast

from the intersection of CR 177 and Sam Bass Road. The segment proceeds

southeast for approximately .30 mile while paralleling the west side of Sam Bass

Road. The termination point of Segment L1 is at the intersection of segments L1, N1,

and P1.

Segment M1

Segment M1 begins at the intersection of segments M1, C5, and D5, located northeast

from the intersection of Ronald Reagan Blvd. and Journey Parkway. The segment

proceeds northeast for approximately .40 mile while paralleling the north side of

Journey Parkway, crossing Brushy Creek. The termination of Segment M1 is at the

intersection of segments M1, N1, and O1.

Segment N1

Segment N1 begins at the intersections of segments M1, N1, and O1, located west

from the intersection of Sam Bass Road and Journey Parkway. The segment proceeds

northeast for approximately .20 mile. The termination of Segment of N1 is at the

intersection of segments L1, N1, and P1.

Segment O1

Segment O1 begins at the intersection of segments M1, N1, and O1, located west

from the intersection of Sam Bass Road and Journey Parkway. The segment proceeds

southeast for approximately .20 mile, crossing Journey Parkway. The termination point

of Segment O1 is at the intersection of segments O1, Q1, S1, and Substation Site 1-6.

Segment P1

Segment P1 begins at the intersection of segments L1, N1, and P1, located west from

the intersection of Sam Bass Road and Journey Parkway. The segment proceeds

southeast for approximately .20 mile while paralleling the west side of Sam Bass

Road, crossing Journey Parkway. The termination point of Segment P1 is at the

intersection of segments P1, Q1, and T1.
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Segment Q1

Segment Q1 begins at the intersection of segments O1, Q1, S1, and Substation Site 1-

6, located southwest from the intersection of Sam Bass Road and Journey Parkway.

The segment proceeds northeast for approximately .30 mile. The termination point of

Segment Q1 is at the intersection of segments P1, Q1, and T1.

Segment R1

Segment R1 begins at the intersection of segments G1, R1 and F5, located southeast

from the intersection of Ronald Reagan Blvd. and Journey Parkway. The segment

proceeds southeast for approximately .60 mile while paralleling the east side of Ronald

Reagan Blvd., crossing Block House Creek. The termination point of Segment R1 is at

the intersection of segments R1, U1a, and L5.

Segment S1

Segment S1 begins at the intersection of segments O1, Q1, and Substation Site 1-6,

located southwest from the intersection of Sam Bass Road and Journey Parkway. The

segment proceeds southeast for approximately .23 mile and then angles to the

southwest for approximately .29 mile. The segment then angles south-southwest for

approximately .12 mile. The termination of Segment S1 is at the intersection of

segments S1, W1, Y1, Z1, and G5.

Segment T1

Segment T1 begins at the intersection of segments P1, Q1, and T1, located south from

the intersection of Sam Bass Road and Journey Parkway. The segment proceeds

southeast for approximately .14 mile while paralleling the west side of Sam Bass

Road. It then angles to the south-southeast for approximately .10 mile. The segment

then angles southeast for approximately .05 mile. The termination of Segment T1 is at

the intersection of segments T1, V5, and W5.

Segment U1

Segment U1 begins at the intersection of segments U1, B2, and L5, located southeast

from the intersection of Ronald Reagan Blvd. and Journey Parkway. The segment

proceeds northeast for approximately .30 mile, crossing Block House Creek. The

termination of Segment U1 is at the intersection of segments U1, V1, and Substation

Site 1-1.

Segment U1a

Segment U1a begins at the intersection of segments R1, U1a, and L5, located

southeast from the intersection of Ronald Reagan Blvd. and Journey Parkway. The

segment proceeds northeast for approximately .30 mile, crossing Block House Creek.
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The termination of Segment U1a is at the intersection of segments U1a, V1a, and

Substation Site 1-1.

Segment V1

Segment V1 begins at the intersection of segments U1, V1, and Substation Site 1-1,

located southeast from the intersection of Ronald Reagan Blvd. and Journey Parkway.

The segment proceeds northeast for approximately .40 mile. The termination of

Segment V1 is at the intersection of segments V1, W1, X1, and H5.

Segment V1a

Segment V1a begins at the intersection of segments U1a, V1a, and Substation Site 1-

1, located southeast from the intersection of Ronald Reagan Blvd. and Journey

Parkway. The segment proceeds northeast for approximately .40 mile. The termination

of Segment V1a is at the intersection of segments V1a, E5, G5, and H5.

Segment W1

Segment W1 begins at the intersection of segments V1, W1, X1, and H5, located

southeast from the intersection of Ronald Reagan Blvd. and Journey Parkway. The

segment proceeds northeast for approximately .10 mile, crossing Brushy Creek. The

termination of Segment W1 is at the intersection of segments S1, W1, Y1, Z1, and G5.

Segment X1

Segment X1 begins at the intersection of segments V1, W1, X1, and H5, located

southeast from the intersection of Ronald Reagan Blvd. and Journey Parkway. The

segment proceeds southeast for approximately .20 mile, crossing Brushy Creek. The

termination of Segment X1 is at the intersection of segments X1, Y1, and C2.

Segment Y1

Segment Y1 begins at the intersection of segments S1, W1, Y1, Z1, and G5, located

southwest from the intersection of Sam Bass Road and Journey Parkway. The

segment proceeds southwest for approximately .20 mile. The termination of Segment

Y1 is at the intersection of segments X1, Y1, and C2.

Segment Z1

Segment Z1 begins at the intersection of segments S1, W1, Y1, Z1, and G5, located

southwest from the intersection of Sam Bass Road and Journey Parkway. The

segment proceeds northeast for approximately .30 mile. The termination of Segment

Z1 is at the intersection of segments Z1, A2 and Substation Site 1-2.
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Segment A2

Segment A2 begins at the intersection of segments Z1, A2 and Substation Site 1-2,

located west from the intersection of Sam Bass Road and The Outer Avenue. The

segment proceeds northeast for approximately .18 mile, crossing Acacia Drive. It then

turns southeast for approximately .08 mile while paralleling the east side of Acacia

Drive, crossing The Outer Avenue. The segment turns northeast for approximately .21

mile while paralleling the south side of The Outer Avenue. The termination of Segment

A2 is at the intersection of segments A2, D2, and V5.

Segment B2

Segment B2 begins at the intersection of segments U1, B2, and L5, located southeast

from the intersection of Ronald Reagan Blvd. and Journey Parkway. The segment

proceeds southeast for approximately .58 mile while paralleling the east side of Ronald

Reagan Blvd. It then turns northeast for approximately .05 mile. The segment turns

southeast for approximately .16 mile, crossing CR 272. The termination of Segment B2

is at the intersection of segments B2, E2, and K2.

Segment C2

Segment C2 begins at the intersection of segments X1, Y1, and C2, located southwest

from the intersection of Sam Bass Road and Journey Parkway. The segment proceeds

southeast for approximately .50 mile. The termination point of Segment C2 is at the

intersection of segments C2, F2, and G2.

Segment D2

Segment D2 begins at the intersection of segments A2, D2, and V5, located southwest

from the intersection of Sam Bass Road and The Outer Avenue. The segment

proceeds in a southeasterly direction for approximately .30 mile while paralleling the

west side of Sam Bass Road. The termination of Segment D2 is at the intersection of

segments D2, K4, and Substation Site 1-7.

Segment E2

Segment E2 begins at the intersection of segments B2, E2, and K2, located southeast

from the intersection of Ronald Reagan Blvd. and CR 272. The segment proceeds

north-northeast for approximately .05 mile and then angles to the northeast for

approximately .48 mile. The termination point of Segment E2 is at the intersection of

segments E2, F2, and Substation Site 1-4.

Segment F2

Segment F2 begins at the intersection of segments E2, F2, and Substation Site 1-4,

located northeast from the intersection of Ronald Reagan Blvd. and CR 272. The

segment proceeds northeast for approximately .10 mile, crossing CR 272 and Brushy
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Creek. It then angles to the north-northeast for approximately .10 mile. The termination

of Segment F2 is at the intersection of segments C2, F2, and G2.

Segment G2

Segment G2 begins at the intersection of segments C2, F2, and G2, located northeast

from the intersection of Ronald Reagan Blvd. and CR 272. The segment proceeds

northeast for approximately .10 mile. The termination of Segment G2 is at the

intersection of segments G2, H2, and L2.

Segment H2

Segment H2 begins at the intersection of segments G2, H2, and L2, located northeast

from the intersection of Ronald Reagan Blvd. and CR 272. The segment proceeds

northeast for approximately .20 mile. The termination of Segment H2 is at the

intersection of segments H2, I2, and N2.

Segment I2

Segment I2 begins at the intersection of segments H2, I2, and N2, located northeast

from the intersection of Ronald Reagan Blvd. and CR 272. The segment proceeds

southeast for approximately .14 mile and then angles to the northeast for

approximately .50 mile. The termination of Segment I2 is at the intersection of

segments I2, J2, and Q2.

Segment J2

Segment J2 begins at the intersection of segments J2, T2 and K4, located southeast

from the intersection of Sam Bass Road and The Outer Avenue. The segment

proceeds southeast for approximately .02 mile while paralleling the west side of Sam

Bass Road. The termination of Segment J2 is at the intersection of segments I2, J2

and Q2.

Segment K2

Segment K2 begins at the intersection of segments B2, E2, and K2, located southeast

from the intersection of Ronald Reagan Blvd. and CR 272. The segment proceeds

southeast for approximately .09 mile. It then angles to the east-southeast for

approximately .67 mile while paralleling the east side of Ronald Reagan Blvd.,

crossing Spanish Oak Creek and FM 1431/East Whitestone Blvd. The termination of

Segment K2 is at the intersection of segments K2, J3, and N3.

Segment L2

Segment L2 begins at the intersection of segments G2, H2, and L2, located northeast

from the intersection of Ronald Reagan Blvd. and CR 272. The segment proceeds

southeast for approximately .50 mile. The termination of Segment L2 is at the

intersection of segments L2, M2, and Substation Site 1-5.
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Segment M2

Segment M2 begins at the intersection of segments L2, M2, and Substation Site 1-5,

located northeast from the intersection of Ronald Reagan Blvd. and FM 1431. The

segment proceeds southeast for approximately .10 mile, crossing FM 1431/East

Whitestone Blvd. The termination of Segment M2 is at the intersection of segments

M2, J3, and K3.

Segment N2

Segment N2 begins at the intersection of segments H2, I2, and N2, located northeast

from the intersection of Ronald Reagan Blvd. and CR 272. The segment proceeds

southeast for approximately .10 mile. The termination of Segment N2 is at the

intersection of segments N2, O2, and Substation Site 1-3.

Segment O2

Segment O2 begins at the intersection of segments N2, O2, and Substation Site 1-3,

located northeast from the intersection of Ronald Reagan Blvd. and CR 272. The

segment proceeds southeast for approximately .40 mile. The termination of Segment

O2 is at the intersection of segments O2, P2, and R2.

Segment P2

Segment P2 begins at the intersection of segments O2, P2, and R2, located northeast

from the intersection of Ronald Reagan Blvd. and FM 1431. The segment proceeds

southeast for approximately .10 mile, crossing FM 1431/East Whitestone Blvd. The

termination of Segment P2 is at the intersection of segments P2, K3, and L3.

Segment Q2

Segment Q2 begins at the intersection of segments I2, J2 and Q2, located southeast

from the intersection of Sam Bass Road and The Outer Avenue. The segment

proceeds southeast for approximately .09 mile while paralleling the west side of Sam

Bass Road. It then angles to the south for approximately .12 mile and then angles to

the east-southeast for approximately .07 mile. The segment then angles southeast for

approximately .21 mile while paralleling the west side of Sam Bass Road. The

termination of Segment Q2 is at the intersection of segments Q2, R2 and S2.

Segment R2

Segment R2 begins at the intersection of segments O2, P2 and R2, located northeast

from the intersection of Ronald Reagan Blvd. and FM 1431. The segment proceeds

northeast for approximately .60 mile while paralleling the north side of FM 1431/East

Whitestone Blvd. The termination of Segment R2 is at the intersection of segments

Q2, R2 and S2.
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Segment S2

Segment S2 begins at the intersection of segments Q2, R2 and S2, located northwest

from the intersection of Sam Bass Road and FM 1431. The segment proceeds

southeast for approximately .10 mile, crossing FM 1431/East Whitestone Blvd. The

termination of Segment S2 is at the intersection of segments S2, Y2, and M3.

Segment T2

Segment T2 begins at the intersection of segments J2, T2 and K4, located southeast

from the intersection of Sam Bass Road and The Outer Avenue. The segment curves

around to the east-northeast for approximately .70 mile, crossing Sam Bass Road. It

then angles to the northeast for approximately .14 mile, crossing Dry Fork Creek. The

segment continues northeast for approximately .51 mile while paralleling the north side

of Arterial H. At this point, the segment continues northeast for approximately .34 mile.

The termination of Segment T2 is at the intersection of segments T2, U2 and U5.

Segment U2

Segment U2 begins at the intersection of segments T2, U2 and U5, located northeast

from the intersection of Sam Bass Road and The Outer Avenue. The segment

proceeds northeast for approximately .60 mile. The termination of Segment U2 is at

the intersection of segments U2, W2, W2a, M5, and N5.

Segment V2

Segment V2 begins at the intersection of segments V2, M5 and N5, located northeast

from the intersection of Sam Bass Road and The Outer Avenue. The segment

proceeds northeast for approximately 1.10 mile, crossing Chandler Branch. The

termination of Segment V2 is at the intersection of segments V2, X2, and K5.

Segment W2

Segment W2 begins at the intersection of segments U2, W2, W2a, M5, and N5,

located northeast from the intersection of Sam Bass Road and The Outer Avenue. The

segment proceeds southeast for approximately .25 mile and then turns southwest for

approximately.19 mile. The segment turns southeast for approximately .68 mile. The

termination of Segment W2 is at the intersection of segments W2, Y2, Z2, and O5.

Segment W2a

Segment W2a begins at the intersection of segments U2, W2, W2a, M5, and N5,

located northeast from the intersection of Sam Bass Road and The Outer Avenue. The

segment proceeds southeast for approximately .15 mile and then angles to the south-

southeast for approximately.11 mile. The segment turns southwest for approximately

.20 mile. It then turns southeast for approximately .60 mile. The termination of

Segment W2a is at the intersection of segments W2a, O5, and Q5.
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Segment X2

Segment X2 begins at the intersection of segments V2, X2, and K5, located west from

the intersection of Interstate Highway 35 (I-35) and Westinghouse Road. The segment

proceeds in a southerly direction for approximately 1.30 miles by rebuilding an existing

transmission line, crossing Chandler Branch, and FM 1431/East Whitestone Blvd. The

termination of Segment X2 is at the intersection of segments X2, B3, and C3.

Segment Y2

Segment Y2 begins at the intersection of segments S2, Y2, and M3, located southwest

from the intersection of Sam Bass Road and FM 1431/East Whitestone Blvd. The

segment proceeds northeast for approximately .95 mile while paralleling the south side

of FM 1431/East Whitestone Blvd., crossing Sam Bass Road and Dry Fork Creek. It

then angles to the north-northeast for approximately .05 mile, crossing FM 1431/East

Whitestone Blvd. The segment continues northeast for approximately .98 mile while

paralleling the north side of FM 1431/East Whitestone Blvd. The termination of

Segment Y2 is at the intersection of segments W2, Y2, Z2, and O5.

Segment Z2

Segment Z2 begins at the intersection of segments W2, Y2, Z2, and O5, located

northeast from the intersection of Sam Bass Road and FM 1431/East Whitestone Blvd.

The segment proceeds southeast for approximately .10 mile, crossing FM 1431/East

Whitestone Blvd. The termination of Segment Z2 is at the intersection of segments Z2,

A3, and P5.

Segment A3

Segment A3 begins at the intersection of segments Z2, A3, and P5, located northeast

from the intersection of Sam Bass Road and FM 1431/East Whitestone Blvd. The

segment proceeds southeast for approximately .82 mile. It then turns northeast for

approximately .70 mile. The termination of Segment A3 is at the intersection of

segments A3, D3, F3, and R5.

Segment A3a

Segment A3a begins at the intersection of segments A3a, B3, P5, and Q5, located

northeast from the intersection of Sam Bass Road and FM 1431/East Whitestone Blvd.

The segment proceeds southeast for approximately .27 mile and then angles south for

approximately .14 mile. The segment angles southeast for approximately .36 mile. It

then turns northeast for approximately .68 mile. The termination of Segment A3a is at

the intersection of segments A3a, D3a, and R5.
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Segment B3

Segment B3 begins at the intersection of segments A3a, B3, P5, and Q5, located

northeast from the intersection of Sam Bass Road and FM 1431/East Whitestone Blvd.

The segment proceeds northeast for approximately 1.66 mile while paralleling the

south side of FM 1431/East Whitestone Blvd., crossing Onion Branch. It then angles to

the southeast for approximately .14 mile. The termination of Segment B3 is at the

intersection of segments X2, B3, and C3.

Segment C3

Segment C3 begins at the intersection of segments X2, B3, and C3, located west from

the intersection of Interstate Highway 35 (I-35) and FM 1431/East Whitestone Blvd.

The segment proceeds south for approximately .60 mile by rebuilding an existing

transmission line. The termination of Segment C3 is at the intersection of segments

C3, E3, and H3.

Segment D3

Segment D3 begins at the intersection of segments A3, D3, F3, and R5, located

southwest from the intersection of I-35 and FM 1431/East Whitestone Blvd. The

segment proceeds northeast for approximately .30 mile, crosses Onion Branch, and

then proceeds northeast for approximately .30 mile. It then angles north-northeast for

approximately .10 mile. The termination of Segment D3 is at the intersection of

segments D3, D3a, E3, and G3.

Segment D3a

Segment D3a begins at the intersection of segments A3a, D3a, and R5, located

southwest from the intersection of I-35 and FM 1431/East Whitestone Blvd. The

segment proceeds northeast for approximately .25 mile, crosses Onion Branch, and

then proceeds northeast for approximately .35 mile. It then angles east for

approximately .10 mile. The termination of Segment D3a is at the intersection of

segments D3, D3a, E3, and G3.

Segment E3

Segment E3 begins at the intersection of segments D3, D3a, E3, and G3, located

southwest from the intersection of I-35 and FM 1431/East Whitestone Blvd. The

segment proceeds east for approximately .20 mile. The termination of Segment E3 is

at the intersection of segments C3, E3, and H3.

Segment F3

Segment F3 begins at the intersection of segments A3, D3, F3, and R5, located

southwest from the intersection of I-35 and FM 1431/East Whitestone Blvd. The

segment proceeds southeast for approximately .34 mile and then angles southwest for
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approximately .73 mile. The segment turns northwest for approximately .11 mile while

paralleling the north side of Sam Bass Road. It then turns southwest for approximately

.04 mile, crossing Sam Bass Road. The termination of Segment F3 is at the

intersection of segments F3, O3, and U3.

Segment G3

Segment G3 begins at the intersection of segments D3, D3a, E3, and G3, located

southwest from the intersection of I-35 and FM 1431/East Whitestone Blvd. The

segment proceeds south for approximately 1.00 mile by rebuilding an existing

transmission line, crossing Onion Branch. The termination of Segment G3 is at the

intersection of segments G3, H3, and I3.

Segment H3

Segment H3 begins at the intersection of segments C3, E3, and H3, located southwest

from the intersection of I-35 and FM 1431/East Whitestone Blvd. The segment

proceeds southeast for approximately .05 mile, crossing an existing transmission line,

a railroad, and an existing transmission line. It then turns south for approximately .86

mile while paralleling the east side of an existing transmission line. The segment turns

southwest for approximately .07 mile, crossing an existing transmission line and a

railroad. It then angles to the west-southwest for approximately .16 mile while

paralleling the north side of FM 3406/W. Old Settlers Blvd., crossing Onion Branch and

an existing transmission line. The termination of Segment H3 is at the intersection of

segments G3, H3, and I3.

Segment I3

Segment I3 begins at the intersection of segments G3, H3, and I3, located west from

the intersection of I-35 and FM 3406/W. Old Settlers Blvd. The segment proceeds

south for approximately .80 mile by rebuilding an existing transmission line, crossing

FM 3409 and Onion Branch twice. It then angles to the southeast for approximately .03

mile while paralleling the east side of an existing transmission line. The segment turns

southwest for approximately .03 mile while paralleling the north side of an existing

transmission line, crossing two existing transmission lines. The termination of Segment

I3 is at the intersection of segments I3, G4, and J4.

Segment J3

Segment J3 begins at the intersection of segments K2, J3, and N3, located southeast

from the intersection of West Parmer Lane and FM 1431/East Whitestone Blvd. The

segment proceeds in a northeasterly direction for approximately .60 mile while

paralleling the south side of FM 1431/East Whitestone Blvd., crossing Brushy Creek.

The termination of Segment J3 is at the intersection of segments M2, J3, and K3.
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Segment K3

Segment K3 begins at the intersection of segments M2, J3, and K3, located northeast

from the intersection of West Parmer Lane and FM 1431/East Whitestone Blvd. The

segment proceeds in a northeasterly direction for approximately .20 mile while

paralleling the south side of FM 1431/East Whitestone Blvd. The termination of

Segment K3 is at the intersection of segments P2, K3, and L3.

Segment L3

Segment L3 begins at the intersection of segments P2, K3, and L3, located northeast

from the intersection of West Parmer Lane and FM 1431/East Whitestone Blvd. The

segment proceeds southeast for approximately .37 mile. It then turns northeast for

approximately .28 mile. The segment continues northeast for approximately .20 mile

while paralleling the south side of Thousand Oaks Drive. The termination of Segment

L3 is at the intersection of segments L3, M3, and O3.

Segment M3

Segment M3 begins at the intersection of segments S2, Y2, and M3, located

southwest from the intersection of Sam Bass Road and FM 1431/East Whitestone

Blvd. The segment proceeds southeast for approximately .30 mile while paralleling the

west side of Sam Bass Road. It then continues southeast for approximately .06 mile,

crossing Thousand Oaks Drive. The termination of Segment M3 is at the intersection

of segments L3, M3, and O3.

Segment N3

Segment N3 begins at the intersection of segments K2, J3, and N3, located southeast

from the intersection of West Parmer Lane and FM 1431/East Whitestone Blvd. The

segment proceeds in a southerly direction for approximately 1.38 miles while

paralleling the east side of West Parmer Lane. It then continues south for

approximately .28 mile and turns east for approximately .21 mile. The segment angles

southeast for approximately .15 mile, crossing Brushy Creek Road. The segment turns

east for approximately .43 mile and then angles to the northeast for approximately .28

mile, crossing Brushy Creek Road. It then angles in a northeasterly direction for

approximately .66 mile while paralleling the north side of Brushy Creek Road. At this

point, the segment then turns east for approximately .06 mile, crossing Brushy Creek

Road and South Brushy Creek, and then angles northeast for approximately .04 mile.

It then continues in a northeasterly direction for approximately .62 miles while

paralleling the south side of Brushy Creek Road. The segment angles east for

approximately .06 mile, crossing Great Oaks Drive. It then angles in a northeasterly

direction for approximately .44 mile while paralleling the south side of Hairy Man Road,

crossing Hairy Man Road. Finally, the segment continues northeast for approximately

.30 mile while paralleling the north side of Hairy Man Road, crossing Brushy Creek,

ATTACHMENT 10
Page 23 of 41



Page 20 of 30

and then angles east for approximately .11 mile. The termination of Segment N3 is at

the intersection of segments N3, U3, A4, B4, and B4a.

Segment O3

Segment O3 begins at the intersection of segments L3, M3, and O3, located south

from the intersection of Sam Bass Road and FM 1431/East Whitestone Blvd. The

segment proceeds east for approximately .15 mile. It then angles southeast for

approximately .41 mile and then angles south-southeast for approximately .13 mile.

The segment continues in a southeasterly direction for approximately .82 mile while

paralleling the south side of Sam Bass Road. At this point, the segment then turns east

for approximately .07 mile, crossing Sam Bass. It then continues in an easterly

direction for approximately .29 mile while paralleling the north side of Sam Bass Road.

The segment angles south-southeast for approximately .09 mile, crossing Sam Bass

Road. Finally, the segment continues in a southeasterly direction for approximately .32

mile while paralleling the south side of Sam Bass Road. The termination of Segment

O3 is at the intersection of segments F3, O3, and U3.

Segment U3

Segment U3 begins at the intersection of segments F3, O3, and U3, located west from

the intersection of Sam Bass Road and FM 3406/W. Old Settlers Blvd. The segment

proceeds southwest for approximately .12 mile, crossing Dry Fork Creek. It then

angles southeast for approximately .20 mile. The termination of Segment U3 is at the

intersection of segments N3, U3, A4, B4, and B4a.

Segment A4

Segment A4 begins at the intersection of segments N3, U3, A4, B4, and B4a, located

southwest from the intersection of Sam Bass Road and FM 3406/W. Old Settlers Blvd.

The segment proceeds southeast for approximately .12 mile, crossing Brushy Creek

and Hairy Man Road. It then continues in a southeasterly direction for approximately

.36 mile while paralleling the south side of Hairy Man Road. The segment continues

southeast for approximately .05 mile and then angles to the northeast for

approximately .08 mile, crossing Brushy Creek. The segment continues in a

northeasterly direction for approximately .34 mile while paralleling the south side of

Hairy Man Road. Finally, the segment turns in a southeasterly direction for

approximately .14 mile while paralleling the west side of Sam Bass Road. The

termination of Segment A4 is at the intersection of segments A4, D4, and E4.

Segment B4

Segment B4 begins at the intersection of segments N3, U3, A4, B4, and B4a, located

southwest from the intersection of Sam Bass Road and FM 3406/W. Old Settlers Blvd.

The segment proceeds southeast for approximately .53 mile, crossing Brushy Creek
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and Hairy Man Road. It then turns northeast for approximately .56 mile. The

termination of Segment B4 is at the intersection of segments B4, F4, and S5.

Segment B4a

Segment B4a begins at the intersection of segments N3, U3, A4, B4, and B4a, located

southwest from the intersection of Sam Bass Road and FM 3406/W. Old Settlers Blvd.

The segment proceeds southeast for approximately .50 mile, crossing Brushy Creek

and Hairy Man Road. It then turns northeast for approximately .48 mile and angles to

the southeast for approximately .07 mile. The termination of Segment B4a is at the

intersection of segments B4a, D4, F4a, and S5.

Segment D4

Segment D4 begins at the intersection of segments A4, D4, and E4, located southeast

from the intersection of Sam Bass Road and Hairy Man Road. The segment proceeds

southwest for approximately .14 mile. It then angles west-southwest for approximately

.11 mile, crossing Brushy Creek. The termination of Segment D4 is at the intersection

of segments B4a, D4, F4a, and S5.

Segment E4

Segment E4 begins at the intersection of segments A4, D4, and E4, located southeast

from the intersection of Sam Bass Road and Hairy Man Road. The segment proceeds

southeast for approximately .30 mile while paralleling the west side of Sam Bass

Road. The termination of Segment E4 is at the intersection of segments E4, G4, and

H4.

Segment F4

Segment F4 begins at the intersection of segments B4, F4, and S5, located south from

the intersection of Sam Bass Road and Hairy Man Road. The segment proceeds

south-southeast for approximately .10 mile and then angles southeast for

approximately .14 mile. It then angles to the northeast for approximately .25 mile,

crossing Brushy Creek, and then turns north for approximately .02 mile. The

termination of Segment F4 is at the intersection of segments F4, F4a, and T5.

Segment F4a

Segment F4a begins at the intersection of segments B4a, D4, F4a, and S5, located

south from the intersection of Sam Bass Road and Hairy Man Road. The segment

proceeds south-southeast for approximately .12 mile and then angles southeast for

approximately .09 mile. It then angles to the northeast for approximately .23 mile,

crossing Brushy Creek. The termination of Segment F4a is at the intersection of

segments F4, F4a, and T5.
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Segment G4

Segment G4 begins at the intersection of segments E4, G4, and H4, located southeast

from the intersection of Sam Bass Road and Hairy Man Road. The segment proceeds

northeast for approximately .10 mile crossing Sam Bass Road and paralleling the

south side of Somerset Drive. It then turns southeast for approximately .03 mile. The

termination of Segment G4 is at the intersection of segments I3, G4, and J4.

Segment H4

Segment H4 begins at the intersection of segments E4, G4, and H4, located southeast

from the intersection of Sam Bass Road and Hairy Man Road. The segment proceeds

southeast for approximately .10 mile while paralleling the west side of Sam Bass

Road. The termination of Segment H4 is at the intersection of segments H4, I4, and

T5.

Segment I4

Segment I4 begins at the intersection of segments H4, I4, and T5, located southeast

from the intersection of Sam Bass Road and Hairy Man Road. The segment proceeds

southeast for approximately .03 mile while paralleling the west side of Sam Bass

Road. It then turns northeast for approximately .07 mile crossing Sam Bass Road

while paralleling the south side of an existing transmission line. The termination of

Segment I4 is at the Round Rock Substation, located approximately 1.00 mile west

from the intersection of I-35 and Sam Bass Road.

Segment J4

Segment J4 begins at the intersection of segments I3, G4, and J4, located east from

the intersection of Sam Bass Road and Somerset Drive. The segment proceeds

southwest for approximately .03 mile while paralleling the north side of an existing

transmission line. The termination of Segment J4 is at the Round Rock Substation,

located approximately 1.00 mile west from the intersection of I-35 and Sam Bass

Road.

Segment K4

Segment K4 begins at the intersection of segments D2, K4, and Substation Site 1-7,

located southeast from the intersection of Sam Bass Road and The Outer Avenue.

The segment proceeds in a southeasterly direction for approximately .30 mile while

paralleling the west side of Sam Bass Road. The termination of Segment K4 is at the

intersection of segments J2, T2, and K4.

Segment L4

Segment L4 begins at the intersection of segments K, L4, and S4, located southwest

from the intersection of Ronald Reagan Blvd. and Hero Way. The segment proceeds
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northeast for approximately .13 mile, crossing Ronald Reagan Blvd., and then angles

east-southeast for approximately .41 mile. The segment angles southeast for

approximately .16 mile. The termination of Segment L4 is at the intersection of

segments L4, M4, N4, and Substation Site 2-6.

Segment M4

Segment M4 begins at the intersection of segments L4, M4, N4, and Substation Site 2-

6, located southeast from the intersection of Ronald Reagan Blvd. and Hero Way. The

segment proceeds southeast for approximately .04 mile, crossing FM 2243. The

termination of Segment M4 is at the intersection of segments S, M4, and R4.

Segment N4

Segment N4 begins at the intersection of segments L4, M4, N4, and Substation Site 2-

6, located southeast from the intersection of Ronald Reagan Blvd. and Hero Way. The

segment proceeds southwest for approximately .20 mile while paralleling the west side

of FM 2243. The termination of Segment N4 is at the intersection of segments R, N4,

and O4.

Segment O4

Segment O4 begins at the intersection of segments R, N4, and O4, located northeast

from the intersection of Ronald Reagan Blvd. and FM 2243. The segment proceeds

east for approximately .04 mile, crossing FM 2243. The termination of Segment O4 is

at the intersection of segments T, O4, P4, and R4.

Segment P4

Segment P4 begins at the intersection of segments V, P4, and Q4, located northeast

from the intersection of Ronald Reagan Blvd. and FM 2243. The segment proceeds

northeast for approximately .04 mile, crossing Sam Bass Road. The termination of

Segment P4 is at the intersection of segments T, O4, P4, and R4.

Segment Q4

Segment Q4 begins at the intersection of segments Q, R, and Q4, located northeast

from the intersection of Ronald Reagan Blvd. and FM 2243. The segment proceeds

east for approximately .04 mile, crossing FM 2243. The termination of Segment Q4 is

at the intersection of segments V, P4, and Q4.

Segment R4

Segment R4 begins at the intersection of segments T, O4, P4, and R4, located

northeast from the intersection of Ronald Reagan Blvd. and FM 2243. The segment

proceeds northeast for approximately .20 mile while paralleling the east side of FM

2243. The termination of Segment R4 is at the intersection of segments S, M4, andR4.
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Segment S4

Segment S4 begins at the intersection of segments K, L4, and S4, located southwest

from the intersection of Ronald Reagan Blvd. and Hero Way. The segment proceeds

southeast for approximately .40 mile while paralleling the west side of Ronald Reagan

Blvd. The termination of Segment S4 is at the intersection of segments S4, A6, and

C6.

Segment T4

Segment T4 begins at the intersection of segments W, Y, and T4, located southeast

from the intersection of FM 2243 and Sam Bass Road. The segment proceeds

southeast for approximately .10 mile. The termination of Segment T4 is at the

intersection of segments X, T4, and Substation Site 2-3.

Segment U4

Segment U4 begins at the intersection of segments U4, V4, and H6, located southeast

from the intersection of FM 2243 and Ronald Reagan Blvd. The segment proceeds

southeast for approximately .20 mile while paralleling the east side of Ronald Reagan

Blvd, crossing Brushy Creek. The termination of Segment U4 is at the intersection of

segments O, U4, and Substation Site 2-4.

Segment V4

Segment V4 begins at the intersection of segments U4, V4, and H6, located southeast

from the intersection of FM 2243 and Ronald Reagan Blvd. The segment proceeds

east-southeast for approximately .46 mile and then angles southeast for approximately

.19 mile. The segment angles east-southeast for approximately .15 mile. The

termination of Segment V4 is at the intersection of segments I1, V4, W4, and X4.

Segment W4

Segment W4 begins at the intersection of segments X, J1, and W4, located southeast

from the intersection of FM 2243 and Sam Bass Road. The segment proceeds

southwest for approximately .20 mile. The termination of Segment W4 is at the

intersection of segments I1, V4, W4, and X4.

Segment X4

Segment X4 begins at the intersection of segments I1, V4, W4, and X4, located

southeast from the intersection of FM 2243 and Ronald Reagan Blvd. The segment

proceeds east-southeast for approximately .07 mile and then angles south-southeast

for approximately .22 mile. The segment angles southeast for approximately .20 mile.

The termination of Segment X4 is at the intersection of segments X4, Y4, and Z4.

ATTACHMENT 10
Page 28 of 41



Page 25 of 30

Segment Y4

Segment Y4 begins at the intersection of segments X4, Y4, and Z4, located west from

the intersection of Sam Bass Road and CR 177. The segment proceeds northeast for

approximately .20 mile while paralleling the north side of CR 177. The termination of

Segment Y4 is at the intersection of segments J1, Y4, and A5.

Segment Z4

Segment Z4 begins at the intersection of segments X4, Y4, and Z4, located west from

the intersection of Sam Bass Road and CR 177. The segment proceeds southeast for

approximately .10 mile, crossing CR 177. The termination of Segment Z4 is at the

intersection of segments Z4, D6, and Substation Site 2-7.

Segment A5

Segment A5 begins at the intersection of segments J1, Y4, and A5, located west from

the intersection of Sam Bass Road and CR 177. The segment proceeds in a

southeasterly direction for approximately .40 mile while paralleling the west side of

Sam Bass Road, crossing CR 177. The termination point of Segment A5 is at the

intersection of segments L1, A5, and B5.

Segment B5

Segment B5 begins at the intersection of segments K1, B5, C5, and D6, located

northwest from the intersection of Sam Bass Road and Journey Parkway. The

segment proceeds northeast for approximately .40 mile, crossing Brushy Creek. The

termination of Segment B5 is at the intersection of segments L1, A5, and B5.

Segment C5

Segment C5 begins at the intersection of segments K1, B5, C5, and D6, located

northwest from the intersection of Sam Bass Road and Journey Parkway. The

segment proceeds southeast for approximately .21 mile. It then angles southwest for

approximately .06 mile and then angles southeast for approximately .04 mile. The

termination of Segment C5 is at the intersection of segments M1, C5, and D5.

Segment D5

Segment D5 begins at the intersection of segments M1, C5, and D5, located

southwest from the intersection of Sam Bass Road and Journey Parkway. The

segment proceeds southeast for approximately .04 mile, crossing Journey Parkway.

The termination of Segment D5 is at the intersection of segments D5, E5, and F5.

Segment E5

Segment E5 begins at the intersection of segments D5, E5, and F5, located southwest

from the intersection of Sam Bass Road and Journey Parkway. The segment proceeds
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south for approximately .07 mile and then curves around to the southeast for

approximately .33 mile. It then angles south-southeast for approximately .14 mile and

then angles to the southwest for approximately .10 mile. The termination of Segment

E5 is at the intersection of segments V1a, E5, G5, and H5.

Segment F5

Segment F5 begins at the intersection of segments G1, R1 and F5, located south from

the intersection of Ronald Reagan Blvd. and Journey Parkway. The segment proceeds

northeast for approximately .80 mile while paralleling the south side of Journey

Parkway. The termination point of Segment F5 is at the intersection of segments D5,

E5, and F5.

Segment G5

Segment G5 begins at the intersection of segments V1a, E5, G5, and H5, located

southeast from the intersection of Ronald Reagan Blvd. and Journey Parkway. The

segment proceeds southeast for approximately .10 mile, crossing Brushy Creek. The

termination point of Segment G5 is at the intersection of segments S1, W1, Y1, Z1,

and G5.

Segment H5

Segment H5 begins at the intersection of segments V1a, E5, G5, and H5, located

southeast from the intersection of Ronald Reagan Blvd. and Journey Parkway. The

segment proceeds southeast for approximately .03 mile. The termination point of

Segment H5 is at the intersection of segments V1, W1, X1, and H5.

Segment I5

Segment I5 begins at the intersection of segments A1, I5, and J5, located northwest

from the intersection of I-35 and Westinghouse Road. The segment proceeds

northeast for approximately .51 mile. It then turns east for approximately .09 mile and

then turns southeast for approximately .49 mile. The termination of Segment I5 is at

the intersection of segments I5, J5 and K5.

Segment J5

Segment J5 begins at the intersection of segments A1, I5, and J5, located northwest

from the intersection of I-35 and Westinghouse Road. The segment proceeds

southeast for approximately .70 mile. The termination of Segment J5 is at the

intersection of segments I5, J5 and K5.

Segment K5

Segment K5 begins at the intersection of segments I5, J5, and K5, located northwest

from the intersection of I-35 and Westinghouse Road. The segment proceeds

southeast for approximately .18 mile. It continues in a southerly direction for
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approximately .76 mile by rebuilding an existing transmission line, crossing West Fork

Smith Branch twice. The segment angles southwest for approximately .03 mile and

then turns south for approximately .08 mile. It then angles southeast for approximately

.05 mile. The segment continues south for approximately .96 mile by rebuilding an

existing transmission line. The termination of Segment K5 is at the intersection of

segments V2, X2, and K5.

Segment L5

Segment L5 begins at the intersection of segments R1, U1a, and L5, located south

from the intersection of Ronald Reagan Blvd. and Journey Parkway. The segment

proceeds southeast for approximately .04 mile while paralleling the east side of Ronald

Reagan Blvd. The termination point of Segment L5 is at the intersection of segments

U1, B2, and L5.

Segment M5

Segment M5 begins at the intersection of segments U2, W2, W2a, M5, and N5,

located northeast from the intersection of Sam Bass Road and The Outer Avenue. The

segment proceeds northeast for approximately 1.00 mile. The termination of Segment

M5 is at the intersection of segments V2, M5, and N5.

Segment N5

Segment N5 begins at the intersection of segments U2, W2, W2a, M5, and N5, located

northeast from the intersection of Sam Bass Road and The Outer Avenue. The

segment proceeds north-northeast for approximately .60 mile and then angles to the

northeast for approximately.30 mile. It then angles southeast for approximately .32

mile. The termination of Segment N5 is at the intersection of segments V2, M5, and

N5.

Segment O5

Segment O5 begins at the intersection of segments W2, Y2, Z2, and O5, located

northeast from the intersection of Sam Bass Road and FM 1431/East Whitestone Blvd.

The segment proceeds northeast for approximately .04 mile while paralleling the north

side of FM 1431/East Whitestone Blvd. The termination of Segment O5 is at the

intersection of segments W2a, O5, and Q5.

Segment P5

Segment P5 begins at the intersection of segments Z2, A3, and P5, located northeast

from the intersection of Sam Bass Road and FM 1431/East Whitestone Blvd. The

segment proceeds northeast for approximately .04 mile while paralleling the south side

of FM 1431/East Whitestone Blvd. The termination of Segment P5 is at the intersection

of segments A3a, B3, P5, and Q5.
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Segment Q5

Segment Q5 begins at the intersection of segments W2a, O5, and Q5, located

northeast from the intersection of Sam Bass Road and FM 1431/East Whitestone Blvd.

The segment proceeds southeast for approximately .10 mile, crossing FM 1431/East

Whitestone Blvd. The termination of Segment Q5 is at the intersection of segments

A3a, B3, P5, and Q5.

Segment R5

Segment R5 begins at the intersection of segments A3a, D3a, and R5, located

southwest from the intersection of I-35 and FM 1431/East Whitestone Blvd. The

segment proceeds southeast for approximately .04 mile. The termination of Segment

R5 is at the intersection of segments A3, D3, F3, and R5.

Segment S5

Segment S5 begins at the intersection of segments B4a, D4, F4a, and S5, located

south from the intersection of Sam Bass Road and Hairy Man Road. The segment

proceeds southwest for approximately .04 mile. The termination of Segment S5 is at

the intersection of segments B4, F4, and S5.

Segment T5

Segment T5 begins at the intersection of segments F4, F4a, and T5, located southeast

from the intersection of Sam Bass Road and Hairy Man Road. The segment proceeds

north for approximately .04 mile while paralleling the west side of an existing

transmission line. It then turns northeast for approximately .03 mile while paralleling

the north side of an existing transmission line. The termination of Segment T5 is at the

intersection of segments I4, H4, and T5.

Segment U5

Segment U5 begins at the intersection of segments B1, U5, and E6, located northeast

from the intersection of Sam Bass Road and The Outer Avenue. The segment

proceeds southeast for approximately .37 mile and then turns southwest for

approximately .11 mile. It then turns southeast for approximately .53 mile. The

termination of Segment U5 is at the intersection of segments T2, U2, and U5.

Segment V5

Segment V5 begins at the intersection of segments T1, V5, and W5, located northwest

from the intersection of Sam Bass Road and The Outer Avenue. The segment

proceeds southeast for approximately .08 mile. It then angles south-southeasterly for

approximately .24 mile while paralleling the west side of Sam Bass Road, crossing The

Outer Avenue. The termination of Segment V5 is at the intersection of segments A2,

D2, and V5.
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Segment W5

Segment W5 begins at the intersection of segments T1, V5, and W5, located

northwest from the intersection of Sam Bass Road and The Outer Avenue. The

segment proceeds northeast for approximately .10 mile, crossing Sam Bass Road.

The termination of Segment W5 is at the intersection of segments W5, E6, and

Substation Site 1-8.

Segment X5

Segment X5 begins at the intersection of segments F, X5, and Y5, located northwest

from the intersection of US Hwy 183A and FM 2243. The segment proceeds northeast

for approximately .70 mile, crossing US Hwy 183A and CR 269. The termination of

Segment X5 is at the intersection of segments J, X5, and Z5.

Segment Y5

Segment Y5 begins at the intersection of segments F, X5, and Y5, located northwest

from the intersection of US Hwy 183A and FM 2243. The segment proceeds southeast

for approximately .20 mile while paralleling the west side of US Hwy 183A, crossing

FM 2243 and Brushy Creek. The termination of Segment Y5 is at the intersection of

segments B, I, G, and Y5.

Segment Z5

Segment Z5 begins at the intersection of segments J, X5, and Z5, located northeast

from the intersection of US Hwy 183A and FM 2243. The segment proceeds southeast

for approximately .10 mile. The termination of Segment Z5 is at the intersection of

segments Z5, A6, and B6.

Segment A6

Segment A6 begins at the intersection of segments Z5, A6, and B6, located northeast

from the intersection of US Hwy 183A and FM 2243. The segment proceeds northeast

for approximately .90 mile. The termination of Segment A6 is at the intersection of

segments S4, A6, and C6.

Segment B6

Segment B6 begins at the intersection of segments Z5, A6, and B6, located northeast

from the intersection of US Hwy 183A and FM 2243. The segment proceeds southeast

for approximately .20 mile. It then turns east-southeast for approximately .02 mile while

paralleling the north side of FM 2243. The termination of Segment B6 is at the

intersection of segments G, L, and B6.

Segment C6
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Segment C6 begins at the intersection of segments S4, A6, and C6, located southwest

from the intersection of Ronald Reagan Blvd. and Hero Way. The segment proceeds

southeast for approximately .20 mile while paralleling the west side of Ronald Reagan

Blvd. The termination of Segment C6 is at the intersection of segments L, M, C6, and

F6.

Segment D6

Segment D6 begins at the intersection of segments Z4, D6, and Substation Site 2-7,

located southwest from the intersection of Sam Bass Road and CR 177. The segment

proceeds southeast for approximately .30 mile, crossing Brushy Creek. The

termination of Segment D6 is at the intersection of segments K1, B5, C5, and D6.

Segment E6

Segment E6 begins at the intersection of segments W5, E6, and Substation Site 1-8,

located north from the intersection of Sam Bass Road and The Outer Avenue. The

segment proceeds northeast for approximately .27 mile and then turns northwest for

approximately .38 mile. It then turns northeast for approximately 1.55 miles, crossing

Dry Fork Creek. The termination of Segment E6 is at the intersection of segments B1,

U5, and E6.

Segment F6

Segment F6 begins at the intersection of segments L, M, C6, and F6, located

northeast from the intersection of FM 2243 and Ronald Reagan Blvd. The segment

proceeds southeast for approximately .20 mile crossing FM 2243 while paralleling the

west side of Ronald Reagan Blvd. The termination of Segment F6 is at the intersection

of segments F6, G6, and Substation Site 2-8.

Segment G6

Segment G6 begins at the intersection of segments F6, G6, and Substation Site 2-8,

located south from the intersection of FM 2243 and Ronald Reagan Blvd. The segment

proceeds northeast for approximately .10 mile, crossing Ronald Reagan Blvd. The

termination of Segment G6 is at the intersection of segments N, G6, and H6.

Segment H6

Segment H6 begins at the intersection of segments N, G6, and H6, located southeast

from the intersection of FM 2243 and Ronald Reagan Blvd. The segment proceeds

southeast for approximately .10 mile while paralleling the east side of Ronald Reagan

Blvd. The termination of Segment H6 is at the intersection of segments U4, V4, and

H6.
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2. 

Purpose of This Brochure 
 
This brochure is intended to provide landowners with information about proposed new transmission lines and the Public 
Utility Commission’s (“PUC” or “Commission”) process for evaluating these proposals.  At the end of the brochure is a 
list of sources for additional information.   
 
The following topics are covered in this brochure: 
 How the PUC evaluates whether a new transmission line should be built,  
 How you can participate in the PUC’s evaluation of a line, and 
 How utilities acquire the right to build a transmission line on private property. 
 
You are receiving the enclosed formal notice because one or more of the routes for a proposed transmission line may 
require an easement or other property interest across your property, or the centerline of the proposed project may come 
within 300 feet of a house or other habitable structure on your property. This distance is expanded to 500 feet if the 
proposed line is greater than 230 kilovolts (kV).  For this reason, your property is considered directly affected land.  
This brochure is being included as part of the formal notice process.  
 
If you have questions about the proposed routes for a transmission line, you may contact the applicant.  The applicant 
also has a more detailed map of the proposed routes for the transmission line and nearby habitable structures.  The 
applicant may help you understand the routing of the project and the application approval process in a transmission line 
case but cannot provide legal advice or represent you.  The applicant cannot predict which route may or may not be 
approved by the PUC.  The PUC decides which route to use for the transmission line, and the applicant is not 
obligated to keep you informed of the PUC’s proceedings.  The only way to fully participate in the PUC’s decision on 
where to locate the transmission line is to intervene, which is discussed below. 
 
The PUC is sensitive to the impact that transmission lines have on private property.  At the same time, transmission 
lines deliver electricity to millions of homes and businesses in Texas, and new lines are sometimes needed so that 
customers can obtain reliable, economical power.   
 
The PUC’s job is to decide whether a transmission line application should be approved and on which route the line 
should be constructed.  The PUC values input from landowners and encourages you to participate in this process by 
intervening in the docket. 
 
PUC Transmission Line Case  
 
Texas law provides that most utilities must file an application with the PUC to obtain or amend a Certificate of 
Convenience and Necessity (CCN) in order to build a new transmission line in Texas.  The law requires the PUC to 
consider a number of factors in deciding whether to approve a proposed new transmission line.  
 
The PUC may approve an application to obtain or amend a CCN for a transmission line after considering the following 
factors:  
• Adequacy of existing service;  
• Need for additional service;  
• The effect of approving the application on the applicant and any utility serving the proximate area;  
• Whether the route utilizes existing compatible rights-of-way, including the use of vacant positions on existing 

multiple-circuit transmission lines; 
• Whether the route parallels existing compatible rights-of-way;  
• Whether the route parallels property lines or other natural or cultural features; 
• Whether the route conforms with the policy of prudent avoidance (which is defined as the limiting of exposures to 

electric and magnetic fields that can be avoided with reasonable investments of money and effort); and  
• Other factors such as community values, recreational and park areas, historical and aesthetic values, environmental 

integrity, and the probable improvement of service or lowering of cost to consumers in the area. 
 
If the PUC decides an application should be approved, it will grant to the applicant a CCN or CCN amendment to allow 
for the construction and operation of the new transmission line. 
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Application to Obtain or Amend a CCN: 
 
An application to obtain or amend a CCN describes the proposed line and includes a statement from the applicant 
describing the need for the line and the impact of building it.  In addition to the routes proposed by the applicant in its 
application, the possibility exists that additional routes may be developed, during the course of a CCN case, that could 
affect property in a different manner than the original routes proposed by the applicant. 
 
The PUC conducts a case to evaluate the impact of the proposed line and to decide which route should be approved.  
Landowners who would be affected by a new line can:  
 informally file a protest, or  
 formally participate in the case as an intervenor.  
 
Filing a Protest (informal comments): 
 
If you do not wish to intervene and participate in a hearing in a CCN case, you may file comments.  An individual or 
business or a group who files only comments for or against any aspect of the transmission line application is considered 
a “protestor.” 
 
Protestors make a written or verbal statement in support of or in opposition to the utility’s application and give 
information to the PUC staff that they believe supports their position.  
 
Protestors are not parties to the case, however, and do not have the right to: 
 Obtain facts about the case from other parties; 
 Receive notice of a hearing, or copies of testimony and other documents that are filed in the case;  
 Receive notice of the time and place for negotiations; 
 File testimony and/or cross-examine witnesses; 
 Submit evidence at the hearing; or 
 Appeal P.U.C. decisions to the courts.  

 
If you want to make comments, you may either send written comments stating your position, or you may make a 
statement on the first day of the hearing.  If you have not intervened, however, you will not be able to participate as a 
party in the hearing.  Only parties may submit evidence and the PUC must base its decision on the evidence. 
 
Intervening in a Case: 
   
To become an intervenor, you must file a statement with the PUC, no later than the date specified in the notice letter 
sent to you with this brochure, requesting intervenor status (also referred to as a party).  This statement should describe 
how the proposed transmission line would affect your property.  Typically, intervention is granted only to directly 
affected landowners.  However, any landowner may request to intervene and obtain a ruling on his or her specific fact 
situation and concerns.  A sample form for intervention and the filing address are attached to this brochure, and may be 
used to make your filing.  A letter requesting intervention may also be used in lieu of the sample form for intervention.   
 
If you decide to intervene and become a party in a case, you will be required to follow certain procedural rules: 
 You are required to timely respond to requests for information from other parties who seek information. 
 If you file testimony, you must appear at a hearing to be cross-examined. 
 If you file testimony or any letters or other documents in the case, you must send copies of the documents to every 

party in the case and you must file multiple copies with the PUC. 
 If you intend to participate at the hearing and you do not file testimony, you must at least file a statement of 

position, which is a document that describes your position in the case.  
 Failure to comply with these procedural rules may serve as grounds for you to be dismissed as an intervenor in the 

case. 
 If you wish to participate in the proceedings it is very important to attend any prehearing conferences. 
 
Intervenors may represent themselves or have an attorney to represent them in a CCN case.  If you intervene in a case, 
you may want an attorney to help you understand the PUC’s procedures and the laws and rules that the PUC applies in 
deciding whether to approve a transmission line.  The PUC encourages landowners to intervene and become parties. 
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Stages of a CCN Case: 
 
If there are persons who intervene in the case and oppose the approval of the line, the PUC may refer the case to an 
administrative law judge (ALJ) at the State Office of Administrative Hearings (SOAH) to conduct a hearing, or the 
Commission may elect to conduct a hearing itself.  The hearing is a formal proceeding, much like a trial, in which 
testimony is presented.  In the event the case is referred to SOAH, the ALJ makes a recommendation to the PUC on 
whether the application should be approved and where and how the line should be routed.   
 
There are several stages of a CCN case: 
 The ALJ holds a prehearing conference (usually in Austin) to set a schedule for the case. 
 Parties to the case have the opportunity to conduct discovery; that is, obtain facts about the case from other parties. 
 A hearing is held (usually in Austin), and parties have an opportunity to cross-examine the witnesses. 
 Parties file written testimony before the date of the hearing.  Parties that do not file written testimony or statements 

of position by the deadline established by the ALJ may not be allowed to participate in the hearing on the merits. 
 Parties may file written briefs concerning the evidence presented at the hearing, but are not required to do so. 
 In deciding where to locate the transmission line and other issues presented by the application, the ALJ and 

Commission rely on factual information submitted as evidence at the hearing by the parties in the case.  In order to 
submit factual information as evidence (other than through cross-examination of other parties’ witnesses), a party 
must have intervened in the docket and filed written testimony on or before the deadline set by the ALJ. 

 The ALJ makes a recommendation, called a proposal for decision, to the Commission regarding the case.  Parties 
who disagree with the ALJ’s recommendation may file exceptions. 

 The Commissioners discuss the case and decide whether to approve the application.  The Commission may approve 
the ALJ’s recommendation, approve it with specified changes, send the case back to the ALJ for further 
consideration, or deny the application.  The written decision rendered by the Commission is called a final order.  
Parties who believe that the Commission’s decision is in error may file motions for rehearing, asking the 
Commission to reconsider the decision. 

 After the Commission rule on the motion for rehearing, parties have the right to appeal the decision to district court 
in Travis County. 

  
Right to Use Private Property 
 
The Commission is responsible for deciding whether to approve a CCN application for a proposed transmission line.  If 
a transmission line route is approved that impacts your property, the electric utility must obtain the right from you to 
enter your property and to build, operate, and maintain the transmission line.  This right is typically called an easement. 
 
Utilities may buy easements through a negotiated agreement, but they also have the power of eminent domain 
(condemnation) under Texas law.  Local courts, not the PUC, decide issues concerning easements for rights-of-way.  
The PUC does not determine the value of property. 
 
The PUC final order in a transmission case normally requires a utility to take certain steps to minimize the impact of the 
new transmission line on landowners’ property and on the environment.  For example, the order normally requires steps 
to minimize the possibility of erosion during construction and maintenance activities. 
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HOW TO OBTAIN MORE INFORMATION 
 
The PUC’s online filings interchange on the PUC website provides free access to documents that are filed with the 
Commission in Central Records.  The docket number, also called a control number on the PUC website, of a case is a 
key piece of information used in locating documents in the case.  You may access the Interchange by visiting the PUC’s 
website home page at www.puc.state.tx.us and navigate the website as follows: 
 

 Select “Filings.” 
 Select “Filings Search.” 
 Select “Filings Search.” 
 Enter 5-digit Control (Docket) Number.  No other information is necessary. 
 Select “Search.”  All of the filings in the docket will appear in order of date filed. 
 Scroll down to select desired filing. 
 Click on a blue “Item” number at left. 
 Click on a “Download” icon at left. 

 
Documents may also be purchased from and filed in Central Records.  For more information on how to purchase or file 
documents, call Central Records at the PUC at 512-936-7180.  
 
PUC Substantive Rule 25.101, Certification Criteria, addresses transmission line CCNs and is available on the PUC’s 
website, or you may obtain copies of PUC rules from Central Records. 
 
Always include the docket number on all filings with the PUC.  You can find the docket number on the enclosed 
formal notice.  Send documents to the PUC at the following address. 
 
Public Utility Commission of Texas 
Central Records 
Attn: Filing Clerk 
1701 N. Congress Avenue 
P.O. Box 13326 
Austin, TX 78711-3326 
 
The information contained within this brochure is not intended to provide a comprehensive guide to landowner rights 
and responsibilities in transmission line cases at the PUC.  This brochure should neither be regarded as legal advice nor 
should it be a substitute for the PUC’s rules.  However, if you have questions about the process in transmission line 
cases, you may call the PUC’s Legal Division at 512-936-7261.  The PUC’s Legal Division may help you understand 
the process in a transmission line case but cannot provide legal advice or represent you in a case.  You may choose to 
hire an attorney to decide whether to intervene in a transmission line case, and an attorney may represent you if you 
choose to intervene. 
 
Communicating with Decision-Makers 
 
Do not contact the ALJ or the Commissioners by telephone or email.  They are not allowed to discuss pending cases 
with you.  They may make their recommendations and decisions only by relying on the evidence, written pleadings, 
and arguments that are presented in the case. 
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  Effective: January 1, 2003 

Request to Intervene in PUC Docket No. _________ 
 
The following information must be submitted by the person requesting to intervene in this proceeding.  This 
completed form will be provided to all parties in this docket.  

 

If you DO NOT want to be an intervenor, but 
still want to file comments, please complete the “Comments” page. 

Mail this completed form and 10 copies to: 
 
Public Utility Commission of Texas 
Central Records 
Attn: Filing Clerk 
1701 N. Congress Ave. 
P.O. Box 13326 
Austin, TX 78711-3326 
 

First Name: _________________________________     Last Name: ___________________________________ 

Phone Number: ____________________________     Fax Number: ___________________________________ 

Address, City, State: _________________________________________________________________________ 
 

I am requesting to intervene in this proceeding.  As an INTERVENOR, I understand the following: 

 I am a party to the case; 
 I am required to respond to all discovery requests from other parties in the case; 
 If I file testimony, I may be cross-examined in the hearing; 
 If I file any documents in the case, I will have to provide a copy of that document to every other party in the 

case; and 
 I acknowledge that I am bound by the Procedural Rules of the Public Utility Commission of Texas (PUC) 

and the State Office of Administrative Hearings (SOAH). 
 

Please check one of the following:  

� I own property with a habitable structure located near one or more of the utility’s proposed routes for a 
transmission line. 

� One or more of the utility’s proposed routes would cross my property. 

� Other. Please describe and provide comments. You may attach a separate page, if necessary. ____________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________

__________________________________________________________________________________________ 

Signature of person requesting intervention: 
 
 
___________________________________________________________________     Date: _______________ 
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  Effective: January 1, 2003 

 
Comments in Docket No. __________ 

 
If you want to be a PROTESTOR only, please complete this form.

 

 Although public comments are not 
treated as evidence, they help inform the PUC and its staff of the public concerns and identify issues to be 
explored. The PUC welcomes such participation in its proceedings.  

Mail this completed form and 10 copies to: 
 
Public Utility Commission of Texas 
Central Records 
Attn: Filing Clerk 
1701 N. Congress Ave. 
P.O. Box 13326 
Austin, TX 78711-3326 
 

First Name: _________________________________     Last Name: ___________________________________ 

Phone Number: ____________________________     Fax Number: ___________________________________ 

Address, City, State: _________________________________________________________________________ 
 

I am NOT requesting to intervene in this proceeding.  As a PROTESTOR, I understand the following: 

 I am NOT a party to this case; 

 My comments are not considered evidence in this case; and 

 I have no further obligation to participate in the proceeding. 

 

Please check one of the following:  

� I own property with a habitable structure located near one or more of the utility’s proposed routes for a 
transmission line. 

� One or more of the utility’s proposed routes would cross my property. 

� Other. Please describe and provide comments. You may attach a separate page, if necessary. ____________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________ 

 
Signature of person submitting comments: 
 
 
___________________________________________________________________     Date: _______________ 
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USA LCRA TRANSMISSION SERVICES CORPORATION

ENERGY • WATO • COMMUNR-Y SERVICES

April 28, 2016

«Prefix» «Contact»

«FonnalTitle»
«0rganization»

«Addressl»
«City», «State» «Zip»

RE: Application of LCRA Transmission Services Corporation to Amend its Certificate of Convenience
and Necessity for the Proposed Leander-Round Rock 138-kV Transmission Line Project in
Williamson County, Texas
PUBLIC UTILITY COMMISSION OF TEXAS (PUC) DOCKET NO. 45866

Dear «Formal»:

As part of our efforts to keep you and the public informed about electric transmission projects, we want you to know
that LCRA Transmission Services Corporation (LCRA TSC) is requesting approval from the Public Utility
Commission of Texas (PUC) to amend its Certificate of Convenience and Necessity (CCN) to construct the Leander-
Round Rock 138-kV Transmission Line Project in southwestern Williamson County, Texas.

All routes and route segments included in this notice are available for selection and approval by the PUC.

The proposed transmission line will connect two new substations to the existing Leander and Round Rock
substations. The entire project will be about 12 to 21 miles in length, and is estimated to cost approximately $67.8
million to $99.6 million, depending upon the final route chosen by the PUC.

If you have questions about the transmission line, you can call Senior Regulatory Case Manager Christian Powell
at 512-578-4454 or 800-776-5272, ext. 4454. The descriptions of the proposed routing alternatives and a map
showing the proposed alternative routes are enclosed for your convenience.

The CCN application, including detailed routing maps illustrating the proposed transmission line project and project
area, may be reviewed on the project website at www.lcra.org/LRR, and at the LCRA office located at 3505
Montopolis Drive, Building D, Austin, Texas 78744. To make an appointment to obtain or review the map at LCRA,
call 512-578-4454 or 800-776-5272, ext. 4454.

As discussed in the enclosed brochure, "Landowners and Transmission Line Cases at the PUC," any one
of the proposed routes or a new combination of route segments filed in this application may be selected
by the PUC. Additionally, the PUC may modify the proposed routes and segments into different
configurations than those proposed, so long as they affect only noticed landowners.

The brochure (available from the PUC's website at www.puc.state.tx.us) also provides basic information about how
you may participate in this docket, and how you may contact the PUC. Please read this brochure carefully. The
brochure includes sample forms for making comments and for making a request to intervene as a party in this
docket.

The only way to fully participate in the PUC's decision on where to locate the transmission line is to
intervene in the docket. It is important for an affected person to intervene because LCRA TSC is not
obligated to keep affected people informed of the PUC's proceedings and cannot predict which route may
or may not be approved by the PUC.

P.O. BOX 220 • AUSTIN, TEXAS • 78767-0220 • (512) 473-3200 • 1-800-776-5272 • WWW.LCRA.ORG
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In addition to the contacts listed in the brochure, you may call the PUC's Customer Assistance Hotline at 888-782-
8477. Hearing- and speech-impaired individuals with text telephones (TTY) may contact the PUC's Customer
Assistance Hotline at 512-936-7136, or toll free at 800-735-2989. If you wish to participate in this proceeding by
becoming an intervenor, the deadline for intervention in the proceeding is June 13, 2016, and the PUC should
receive a letter from you requesting intervention by that date. Mail the request for intervention and 10 copies of the
request to:

Public Utility Commission of Texas
Central Records
Attn: Filing Clerk
1701 N. Congress Ave.
P.O. Box 13326
Austin, Texas 78711-3326

People who wish to intervene in the docket also must mail a copy of their request for intervention to all parties in
the docket and all people who have pending motions to intervene at or before the time the request for intervention
is mailed to the PUC. In addition to the intervention deadline, other important deadlines may already exist that affect
your participation in this docket. You should review the orders and other filings already made in the docket. The
enclosed brochure explains how you can access these filings.

Thank you for your interest in this project.

Sincerely,

Rn^f
Christian Powell
Senior Regulatory Case Manager
Lower Colorado River Authority
P.O. Box 220, MS DSC-D204
Austin, Texas 78767-0220

Enclosures
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Leander-Round Rock
138-kV Transmission Line Project
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Leander –Round Rock 138-kV Transmission Line Project
Segment Descriptions

Primary
Alternative

Routes
Segment Combinations

1 A-B-G-L-M-P-Q-Q4-V-W-T4-2-3-X-J1-A5-L1-P1-T1-V5-D2-1-7-K4-T2-U2-M5-

V2-X2-C3-H3-I3-J4
2 A-B-G-L-M-P-2-5-Q-Q4-V-W-T4-X-J1-A5-L1-P1-T1-W5*-1-8-V5-D2-K4-J2-Q2-

S2-Y2-Z2-P5-B3-C3-H3-I3-J4
3 A-B-G-L-F6-2-8-G6-H6-U4-O-D1-G1-F5-D5-M1-O1*-1-6-N1-L1-A5-J1-X-T4-Y-

Z-A1-J5-K5-X2-C3-H3-I3-J4
4 D-F-Y5-I-H-D1-G1-F5-D5-M1-O1*-1-6-N1-L1-A5-J1-X-T4-W-V-P4-R4-M4*-2-

6-S-Z-A1-I5-K5-X2-C3-E3-G3-I3-J4
5 A-C-H-C1-E1*-2-2-H1-K1-B5-L1-P1-T1-W5-1-8-E6-B1-A1-J5-K5-X2-C3-H3-I3-

J4
6 D-F-X5-Z5-A6-C6-M-N-H6-U4-2-4-O-D1-G1-R1-L5-B2-E2-1-4-F2-G2-H2-I2-

J2-T2-U5-B1-A1-J5-K5-X2-C3-H3-I3-J4
7 D-E-J-Z5-B6-L-M-P-Q-R-O4-T-2-1-U-W-T4-X-J1-A5-L1-P1-Q1*-1-6-T1-V5-D2-

K4-T2-U2-N5-V2-X2-C3-E3-G3-I3-J4
8 D-E-K-L4-2-6-N4-R-Q4-V-W-T4-X-J1-A5-L1-P1-T1-V5-D2-K4-J2-I2-N2-1-3-

O2-P2-L3-O3-U3-A4-E4-H4-I4
9 D-E-K-S4-C6-M-N-H6-V4-X4-Z4*-2-7-Y4-A5-L1-P1-T1-V5-D2-K4-J2-I2-H2-L2-

1-5-M2-K3-L3-O3-U3-A4-E4-G4-J4
10 D-F-X5-Z5-A6-C6-M-N-H6-V4-X4-Z4-2-7-D6-C5-D5-E5-H5-X1-C2-G2-L2-1-5-

M2-K3-L3-O3-U3-A4-D4-S5-F4-T5-I4
11 A-B-G-L-M-P-2-5-Q-Q4-V-W-T4-X-J1-A5-L1-P1-T1-W5*-1-8-V5-D2-K4-J2-Q2-

S2-M3-O3-U3-B4-F4-T5-I4
12 A-B-G-L-M-P-2-5-Q-Q4-V-W-T4-X-J1-A5-L1-P1-T1-W5*-1-8-V5-D2-K4-J2-Q2-

S2-M3-O3-U3-B4a-F4a-T5-I4
13 D-F-X5-Z5-A6-C6-M-N-H6-U4-2-4-O-D1-G1-R1-L5-U1-V1-W1-Z1-1-2-A2-D2-

K4-T2-U2-W2-Z2-A3-D3-G3-I3-J4
14 D-F-X5-Z5-A6-C6-M-N-H6-U4-2-4-O-D1-G1-R1-U1a-V1a-G5-Z1-1-2-A2-D2-

K4-T2-U2-W2a-Q5-A3a-D3a-G3-I3-J4
15 D-E-K-S4-C6-M-N-H6-U4-2-4-O-D1-G1-R1-L5-U1*-1-1-B2-K2-N3-A4-E4-G4-

J4

16 D-F-X5-Z5-A6-C6-M-P-Q-Q4-V-W-T4-X-W4-I1-H1-E1-2-2-F1-G1-R1-L5-B2-

K2-J3-M2*-1-5-K3-P2-R2-S2-Y2-O5-Q5-A3a-R5-F3-U3-B4-F4-T5-I4
17 D-F-Y5-I-H-C1-E1*-2-2-H1-K1-C5-M1-O1-S1-Y1-C2-G2-H2-N2-1-3-O2-P2-L3-

O3-U3-A4-E4-H4-I4
18 D-F-X5-Z5-A6-C6-M-P-Q-R*-N4*-2-6-Q4-V-W-T4-X-J1-A5-L1-P1-T1-W5*-1-8-

V5-D2-K4-T2-U2-W2-Z2-P5-B3-C3-E3-G3-I3-J4
19 D-F-X5-Z5-A6-C6-M-P-Q-R*-N4*-2-6-Q4-V-W-T4-X-J1-A5-L1-P1-T1-W5*-1-8-

V5-D2-K4-T2-U2-W2A-Q5-B3-C3-E3-G3-I3-J4
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Primary
Alternative

Routes
Segment Combinations

20 D-F-X5-Z5-A6-S4-L4-2-6-N4-R-Q4-V-W-T4-X-J1-A5-L1-P1-T1-W5*-1-8-V5-

D2-K4-J2-Q2-S2-Y2-Z2-P5-B3-C3-H3-I3-J4
21 D-F-X5-Z5-A6-C6-M-P-Q-R*-N4*-2-6-Q4-V-W-T4-X-J1-A5-L1-P1-T1-W5-1-8-

E6-U5-U2-W2A-Q5-B3-C3-E3-G3-I3-J4

22 A-B-G-L-M-P-Q-R*-N4*-2-6-Q4-V-W-T4-X-J1-A5-L1-P1-T1-W5-1-8-E6-U5-U2-

W2A-Q5-B3-C3-E3-G3-I3-J4
23 D-E-J-Z5-B6-L-M-N-H6-V4-X4-Z4-2-7-D6-C5-D5-E5-G5-Y1-C2-G2-H2-N2-1-

3-O2-R2-S2-Y2-O5-Q5-A3a-R5-F3-U3-B4a-F4a-T5-I4
24 D-E-J-Z5-B6-L-M-N-H6-V4-X4-Z4-2-7-D6-C5-D5-E5-G5-Y1-C2-G2-H2-N2-1-

3-O2-R2-S2-Y2-Z2-A3-F3-U3-B4-F4-T5-I4
25 D-E-K-L4-2-6-N4-R-Q4-V-W-T4-X-J1-A5-L1-P1-T1-V5-D2-1-7-K4-T2-U2-W2-

Z2-P5-B3-C3-E3-G3-I3-J4
26 D-E-K-L4-2-6-N4-R-Q4-V-W-T4-X-J1-A5-L1-P1-T1-V5-D2-1-7-K4-T2-U2-W2a-

Q5-B3-C3-E3-G3-I3-J4
27 D-F-X5-Z5-A6-C6-M-P-Q-R*-N4*-2-6-Q4-V-W-T4-X-J1-A5-L1-P1-T1-V5-D2-1-

7-K4-T2-U2-W2-Z2-P5-B3-C3-H3-I3-J4
28 D-F-X5-Z5-A6-C6-M-P-Q-R*-N4*-2-6-Q4-V-W-T4-X-J1-A5-L1-P1-T1-V5-D2-1-

7-K4-T2-U2-W2a-Q5-B3-C3-H3-I3-J4
29 D-F-X5-Z5-A6-C6-M-P-Q-R*-N4*-2-6-Q4-V-W-T4-X-J1-A5-L1-P1-T1-V5-D2-1-

7-K4-T2-U2-M5-V2-X2-C3-E3-G3-I3-J4
30 D-F-X5-Z5-A6-C6-M-P-Q-R*-N4*-2-6-Q4-V-W-T4-X-J1-A5-L1-P1-T1-V5-D2-1-

7-K4-T2-U2-N5-V2-X2-C3-H3-I3-J4
31 D-F-X5-Z5-A6-C6-F6*-2-8-M-P-Q-Q4-V-W-T4-X-J1-A5-L1-P1-T1-V5-D2-1-7-

K4-J2-Q2-S2-Y2-Z2-P5-B3-C3-E3-G3-I3-J4
*These segments will be used entering and exiting the substation sites.

Segment A

Segment A begins at the Leander Substation, located approximately .10 mile

southwest from the intersection of US Highway (US Hwy) 183A and Hero Way. The

segment proceeds southwest for approximately .05 mile, crossing an existing

transmission line. It then turns southeast for approximately .25 mile while paralleling

the west side of an existing transmission line, crossing Farm-to-Market (FM) 2243 and

Brushy Creek. The segment then angles to the east-southeast for approximately .05

mile, crossing an existing transmission line. It then turns southeast for approximately

.03 mile while paralleling the east side of an existing transmission line. The termination

of Segment A is at the intersection of segments A, B, and C.

Segment B

Segment B begins at the intersection of segments A, B, and C, located southwest from

the intersection of US Hwy 183A and FM 2243. The segment proceeds east for
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approximately .20 mile, crossing Mason Creek. The termination of Segment B is at the

intersection of segments B, G, I, and Y5.

Segment C

Segment C begins at the intersection of segments A, B, and C, located southwest from

the intersection of US Hwy 183A and FM 2243. The segment proceeds southeast for

approximately .41 mile while paralleling the east side of an existing transmission line,

crossing Mason Creek. The segment then turns northeast for approximately .27 mile.

The termination of Segment C is at the intersection of segments C, I, and H.

Segment D

Segment D begins at the Leander Substation, located approximately .10 mile

southwest from the intersection of US Hwy 183A and Hero Way. The segment

proceeds northeast for approximately .02 mile. The termination of Segment D is at the

intersection of segments D, E, and F.

Segment E

Segment E begins at the intersection of segments D, E, and F, located southwest from

the intersection of US Hwy 183A and Hero Way. The segment proceeds northwest for

approximately .11 mile, crossing Hero Way. The segment then turns northeast for

approximately .31 mile while paralleling the north side of Hero Way, crossing US Hwy

183A. It then angles to the southeast for approximately .08 mile. The segment

continues to the northeast for approximately .42 mile while paralleling the north side of

Hero Way. The termination of Segment E is at the intersection of segments E, J, and

K.

Segment F

Segment F begins at the intersection of segments D, E, and F, located southwest from

the intersection of US Hwy 183A and Hero Way. The segment proceeds northeast for

approximately .10 mile. It then turns southeast for approximately .19 mile while

paralleling the west side of US Hwy 183A. The termination of Segment F is at the

intersection of segments F, X5, and Y5.

Segment G

Segment G begins at the intersection of segment B, G, I, and Y5, located south from

the intersection of US Hwy 183A and FM 2243. The segment proceeds northeast for

approximately .10 mile, crossing US Hwy 183A. It then angles to the southeast for

approximately .18 mile and then angles to the east for approximately .24 mile. The

segment then angles to the southeast for approximately .15 mile and then turns

northeast for approximately .07 mile, crossing Brushy Creek and FM 2243. The

termination of Segment G is at the intersection of segments G, L, and B6.
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Segment H

Segment H begins at the intersection of segments C, H, and I, located south from the

intersection of US Hwy 183Aand FM 2243. The segment proceeds northeast for

approximately .09 mile, crossing US Hwy 183A. It then turns southeast for

approximately .36 mile while paralleling the east side of US Hwy 183A. The segment

then turns east for approximately .06 mile and then turns to the south for

approximately .18 mile. The segment continues southeast for approximately .42 mile

while paralleling the east side of US Hwy 183A. It then turns northeast for

approximately 1.39 miles while paralleling the north side of East Crystal Falls Parkway,

crossing Ronald Reagan Blvd. The termination of Segment H is at the intersection of

segments H, O, C1, and D1.

Segment I

Segment I begins at the intersection of segments B, G, I, and Y5, located south from

the intersection of US Hwy 183A and FM 2243. The segment proceeds southeast for

approximately .40 mile while paralleling the west side of US Hwy 183A. The

termination of Segment I is at the intersection of segments C, H, and I.

Segment J

Segment J begins at the intersection of segments E, J, and K, located east from the

intersection of US Hwy 183A and Hero Way. The segment proceeds southeast for

approximately 0.30 mile, crossing Hero Way. The termination of Segment J is at the

intersection of segments J, X5, and Z5.

Segment K

Segment K begins at the intersection of segments E, J, and K, located east from the

intersection of US Hwy 183A and Hero Way. The segment proceeds northeast for

approximately .43 mile while paralleling the north side of Hero Way and then angles to

the southeast for approximately .09 mile, crossing Hero Way. It then continues

northeast for approximately .42 mile while paralleling the south side of Hero Way. The

termination of Segment K is at the intersection of segments K, L4, and S4.

Segment L

Segment L begins at the intersection of segments G, L, and B6, located east from the

intersection of US Hwy 183A and FM 2243. The segment proceeds in an easterly

direction for approximately 1.00 mile while paralleling the north side of FM 2243. The

termination of Segment L is at the intersection of segments L, M, C6, and F6.
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Segment M

Segment M begins at the intersection of Segments L, M, C6, and F6, located west

from the intersection of FM 2243 and Ronald Reagan Blvd. The segment proceeds

northeast for approximately .10 mile while paralleling the north side of FM 2243. The

termination of Segment M is at the intersection of segments M, N, and P.

Segment N

Segment N begins at the intersection of segments M, N, and P, located east from the

intersection of FM 2243 and Ronald Reagan Blvd. The segment proceeds southeast

for approximately .20 mile while paralleling the east side of Ronald Reagan Blvd.,

crossing FM 2243. The termination of Segment N is at the intersection of segments N,

G6, and H6.

Segment O

Segment O begins at the intersection of segments O, U4, and Substation Site 2-4,

located south from the intersection of FM 2243 and Ronald Reagan Blvd. The segment

proceeds southeast for approximately .60 mile while paralleling the east side of Ronald

Reagan Blvd. The termination of Segment O is at the intersection of segments H, O,

C1, and D1.

Segment P

Segment P begins at the intersection of segments M, N, and P, located east from the

intersection of FM 2243 and Ronald Reagan Blvd. The segment proceeds in an

easterly direction for approximately .20 mile while paralleling the north side of FM

2243. The termination of Segment P is at the intersection of segments P, Q, and

Substation Site 2-5.

Segment Q

Segment Q begins at the intersection of segments P, Q, and Substation Site 2-5,

located northeast from the intersection of FM 2243 and Ronald Reagan Blvd. The

segment proceeds northeast for approximately .10 mile while paralleling the north side

of FM 2243. The termination of Segment Q is at the intersection of segments Q, R,

and Q4.

Segment R

Segment R begins at the intersection of segments Q, R, and Q4, located northeast

from the intersection of FM 2243 and Ronald Reagan Blvd. The segment proceeds

northeast for approximately .04 mile while paralleling the north side of FM 2243. The

termination of Segment R is at the intersection of segments R, N4, and O4.
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Segment S

Segment S begins at the intersection of segments S, M4, and R4, located northeast

from the intersection of FM 2243 and Ronald Reagan Blvd. The segment curves

around in an easterly direction for approximately 1.18 miles while paralleling the south

side of FM 2243. It then angles to the southeast for approximately .09 mile and then

angles to the northeast for approximately .09 mile. The segment continues east for

approximately .52 mile while paralleling the south side of FM 2243. The termination of

Segment S is at the intersection of segments S, Y, and Z.

Segment T

Segment T begins at the intersection of segments T, O4, P4, and R4, located east

from the intersection of FM 2243 and Sam Bass Road. The segment proceeds

southeast for approximately .21 mile while paralleling the north side of Sam Bass

Road. The segment continues southeast for approximately .10 mile. The termination of

Segment T is at the intersection of segments T, U, and Substation Site 2-1.

Segment U

Segment U begins at the intersection of segments T, U, and Substation Site 2-1,

located southeast from the intersection of FM 2243 and Sam Bass Road. The segment

proceeds southeast for approximately .17 mile. It then turns southwest for

approximately .16 mile, crossing Sam Bass Road. The termination of Segment U is at

the intersection of segments U, V, and W.

Segment V

Segment V begins at the intersection of segments V, P4, and Q4, located southeast

from the intersection of FM 2243 and Sam Bass Road. The segment proceeds in a

southeasterly direction for approximately .50 mile while paralleling the south side of

Sam Bass Road. The termination of Segment V is at the intersection of segments U,

V, and W.

Segment W

Segment W begins at the intersection of segments U, V, and W, located southeast

from the intersection of FM 2243 and Sam Bass Road. The segment proceeds

southeast for approximately .30 mile while paralleling the south side of Sam Bass

Road. The termination of Segment W is at the intersection of segments W, Y, and T4.

Segment X

Segment X begins at the intersection of segments X, T4, and Substation Site 2-3,

located southeast from the intersection of FM 2243 and Sam Bass Road. The segment

proceeds southeast for approximately .06 mile and then angles east-southeast for
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approximately .06 mile. The termination point of Segment X is at the intersection of

segments X, J1, and W4.

Segment Y

Segment Y begins at the intersection of segments W, Y, and T4, located southeast

from the intersection of FM 2243 and Sam Bass Road. The segment curves around to

the north-northeast for approximately .50 mile. It then continues to the northeast for

approximately 1.00 mile. At this point, the segment angles to the north-northeast for

approximately .10 mile. The termination point of Segment Y is at the intersection of

segments S, Y, and Z.

Segment Z

Segment Z begins at the intersection of segments S, Y, and Z, located northeast from

the intersection of FM 2243 and Ronald Reagan Blvd. The segment proceeds in an

easterly direction for approximately 1.10 miles while paralleling the south side of FM

2243, crossing County Road (CR) 176. The termination of Segment Z is at the

intersection of segments Z, A1, and B1.

Segment A1

Segment A1 begins at the intersection of segments Z, A1, and B1, located northeast

from the intersection of FM 2243 and Ronald Reagan Blvd. The segment proceeds

northeast for approximately .57 mile. It then continues in an easterly direction for

approximately 2.13 miles while paralleling the south side of FM 2243. The termination

of Segment A1 is at the intersection of segments A1, I5, and J5.

Segment B1

Segment B1 begins at the intersection of segments Z, A1, and B1, located northeast

from the intersection of FM 2243 and Ronald Reagan Blvd. The segment proceeds

southeast for approximately 1.60 miles, crossing Chandler Branch. The termination

point of Segment B1 is at the intersection of segments B1, U5, and E6.

Segment C1

Segment C1 begins at the intersection of segments H, O, C1, and D1, located

northeast from the intersection of Ronald Reagan Blvd. and East Crystal Falls

Parkway. The segment proceeds northeast for approximately .10 mile. The termination

point of Segment C1 is at the intersection of segments C1, E1, and H1.

Segment D1

Segment D1 begins at the intersection of segments H, O, C1, and D1, located

northeast from the intersection of Ronald Reagan Blvd. and East Crystal Falls

Parkway. The segment proceeds southeast for approximately .10 mile while paralleling
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the east side of Ronald Reagan Blvd. The termination point of Segment D1 is at the

intersection of segments D1, F1, and G1.

Segment E1

Segment E1 begins at the intersection of segments C1, E1, and H1, located northeast

from the intersection of Ronald Reagan Blvd. and East Crystal Falls Parkway. The

segment proceeds southeast for approximately .10 mile. The termination of Segment

E1 is at the intersection of segments E1, F1, and Substation Site 2-2.

Segment F1

Segment F1 begins at the intersection of segments E1, F1, and Substation Site 2-2,

located northeast from the intersection of Ronald Reagan Blvd. and East Crystal Falls

Parkway. The segment proceeds southeast for approximately .15 mile. It then turns

southwest for approximately .12 mile while paralleling the north side of CR177. The

termination point of Segment F1 is at the intersection of segments D1, F1, and G1.

Segment G1

Segment G1 begins at the intersection of segments D1, F1, and G1, located south

from the intersection of Ronald Reagan Blvd. and East Crystal Falls Parkway. The

segment proceeds southeast for approximately .60 mile while paralleling the east side

of Ronald Reagan Blvd., crossing CR 177 and Journey Parkway. The termination of

Segment G1 is at the intersection of segments G1, R1, and F5.

Segment H1

Segment H1 begins at the intersection of segments C1, E1, and H1, located northeast

from the intersection of Ronald Reagan Blvd. and East Crystal Falls Parkway. The

segment proceeds northeast for approximately .30 mile. The termination point of

Segment H1 is at the intersection of segments H1, I1, and K1.

Segment I1

Segment I1 begins at the intersection of segments I1, V4, W4, and X4, located

southeast from the intersection of FM 2243 and Ronald Reagan Blvd. The segment

proceeds southwest for approximately .30 mile. The termination point of Segment I1 is

at the intersection of segments H1, I1, and K1.

Segment J1

Segment J1 begins at the intersection of segments X, J1, and W4, located southeast

from the intersection of FM 2243 and Sam Bass Road. The segment proceeds in a

southeasterly direction for approximately .35 mile while paralleling the west side of

Sam Bass Road. It then angles south-southeast for approximately .11 mile. The

segment then continues southeast for approximately .13 mile while paralleling the west
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side of Sam Bass Road. The termination point of Segment J1 is at the intersection of

segments J1, Y4, and A5.

Segment K1

Segment K1 begins at the intersection of segments H1, I1, and K1, located northeast

from the intersection of Ronald Reagan Blvd. and East Crystal Falls Parkway. The

segment proceeds southeast for approximately .70 mile, crossing CR 177 and Brushy

Creek twice. The termination point of Segment K1 is at the intersection of segments

K1, B5, C5, and D6.

Segment L1

Segment L1 begins at the intersection of segments L1, A5, and B5, located southeast

from the intersection of CR 177 and Sam Bass Road. The segment proceeds

southeast for approximately .30 mile while paralleling the west side of Sam Bass

Road. The termination point of Segment L1 is at the intersection of segments L1, N1,

and P1.

Segment M1

Segment M1 begins at the intersection of segments M1, C5, and D5, located northeast

from the intersection of Ronald Reagan Blvd. and Journey Parkway. The segment

proceeds northeast for approximately .40 mile while paralleling the north side of

Journey Parkway, crossing Brushy Creek. The termination of Segment M1 is at the

intersection of segments M1, N1, and O1.

Segment N1

Segment N1 begins at the intersections of segments M1, N1, and O1, located west

from the intersection of Sam Bass Road and Journey Parkway. The segment proceeds

northeast for approximately .20 mile. The termination of Segment of N1 is at the

intersection of segments L1, N1, and P1.

Segment O1

Segment O1 begins at the intersection of segments M1, N1, and O1, located west

from the intersection of Sam Bass Road and Journey Parkway. The segment proceeds

southeast for approximately .20 mile, crossing Journey Parkway. The termination point

of Segment O1 is at the intersection of segments O1, Q1, S1, and Substation Site 1-6.

Segment P1

Segment P1 begins at the intersection of segments L1, N1, and P1, located west from

the intersection of Sam Bass Road and Journey Parkway. The segment proceeds

southeast for approximately .20 mile while paralleling the west side of Sam Bass

Road, crossing Journey Parkway. The termination point of Segment P1 is at the

intersection of segments P1, Q1, and T1.
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Segment Q1

Segment Q1 begins at the intersection of segments O1, Q1, S1, and Substation Site 1-

6, located southwest from the intersection of Sam Bass Road and Journey Parkway.

The segment proceeds northeast for approximately .30 mile. The termination point of

Segment Q1 is at the intersection of segments P1, Q1, and T1.

Segment R1

Segment R1 begins at the intersection of segments G1, R1 and F5, located southeast

from the intersection of Ronald Reagan Blvd. and Journey Parkway. The segment

proceeds southeast for approximately .60 mile while paralleling the east side of Ronald

Reagan Blvd., crossing Block House Creek. The termination point of Segment R1 is at

the intersection of segments R1, U1a, and L5.

Segment S1

Segment S1 begins at the intersection of segments O1, Q1, and Substation Site 1-6,

located southwest from the intersection of Sam Bass Road and Journey Parkway. The

segment proceeds southeast for approximately .23 mile and then angles to the

southwest for approximately .29 mile. The segment then angles south-southwest for

approximately .12 mile. The termination of Segment S1 is at the intersection of

segments S1, W1, Y1, Z1, and G5.

Segment T1

Segment T1 begins at the intersection of segments P1, Q1, and T1, located south from

the intersection of Sam Bass Road and Journey Parkway. The segment proceeds

southeast for approximately .14 mile while paralleling the west side of Sam Bass

Road. It then angles to the south-southeast for approximately .10 mile. The segment

then angles southeast for approximately .05 mile. The termination of Segment T1 is at

the intersection of segments T1, V5, and W5.

Segment U1

Segment U1 begins at the intersection of segments U1, B2, and L5, located southeast

from the intersection of Ronald Reagan Blvd. and Journey Parkway. The segment

proceeds northeast for approximately .30 mile, crossing Block House Creek. The

termination of Segment U1 is at the intersection of segments U1, V1, and Substation

Site 1-1.

Segment U1a

Segment U1a begins at the intersection of segments R1, U1a, and L5, located

southeast from the intersection of Ronald Reagan Blvd. and Journey Parkway. The

segment proceeds northeast for approximately .30 mile, crossing Block House Creek.
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The termination of Segment U1a is at the intersection of segments U1a, V1a, and

Substation Site 1-1.

Segment V1

Segment V1 begins at the intersection of segments U1, V1, and Substation Site 1-1,

located southeast from the intersection of Ronald Reagan Blvd. and Journey Parkway.

The segment proceeds northeast for approximately .40 mile. The termination of

Segment V1 is at the intersection of segments V1, W1, X1, and H5.

Segment V1a

Segment V1a begins at the intersection of segments U1a, V1a, and Substation Site 1-

1, located southeast from the intersection of Ronald Reagan Blvd. and Journey

Parkway. The segment proceeds northeast for approximately .40 mile. The termination

of Segment V1a is at the intersection of segments V1a, E5, G5, and H5.

Segment W1

Segment W1 begins at the intersection of segments V1, W1, X1, and H5, located

southeast from the intersection of Ronald Reagan Blvd. and Journey Parkway. The

segment proceeds northeast for approximately .10 mile, crossing Brushy Creek. The

termination of Segment W1 is at the intersection of segments S1, W1, Y1, Z1, and G5.

Segment X1

Segment X1 begins at the intersection of segments V1, W1, X1, and H5, located

southeast from the intersection of Ronald Reagan Blvd. and Journey Parkway. The

segment proceeds southeast for approximately .20 mile, crossing Brushy Creek. The

termination of Segment X1 is at the intersection of segments X1, Y1, and C2.

Segment Y1

Segment Y1 begins at the intersection of segments S1, W1, Y1, Z1, and G5, located

southwest from the intersection of Sam Bass Road and Journey Parkway. The

segment proceeds southwest for approximately .20 mile. The termination of Segment

Y1 is at the intersection of segments X1, Y1, and C2.

Segment Z1

Segment Z1 begins at the intersection of segments S1, W1, Y1, Z1, and G5, located

southwest from the intersection of Sam Bass Road and Journey Parkway. The

segment proceeds northeast for approximately .30 mile. The termination of Segment

Z1 is at the intersection of segments Z1, A2 and Substation Site 1-2.
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Segment A2

Segment A2 begins at the intersection of segments Z1, A2 and Substation Site 1-2,

located west from the intersection of Sam Bass Road and The Outer Avenue. The

segment proceeds northeast for approximately .18 mile, crossing Acacia Drive. It then

turns southeast for approximately .08 mile while paralleling the east side of Acacia

Drive, crossing The Outer Avenue. The segment turns northeast for approximately .21

mile while paralleling the south side of The Outer Avenue. The termination of Segment

A2 is at the intersection of segments A2, D2, and V5.

Segment B2

Segment B2 begins at the intersection of segments U1, B2, and L5, located southeast

from the intersection of Ronald Reagan Blvd. and Journey Parkway. The segment

proceeds southeast for approximately .58 mile while paralleling the east side of Ronald

Reagan Blvd. It then turns northeast for approximately .05 mile. The segment turns

southeast for approximately .16 mile, crossing CR 272. The termination of Segment B2

is at the intersection of segments B2, E2, and K2.

Segment C2

Segment C2 begins at the intersection of segments X1, Y1, and C2, located southwest

from the intersection of Sam Bass Road and Journey Parkway. The segment proceeds

southeast for approximately .50 mile. The termination point of Segment C2 is at the

intersection of segments C2, F2, and G2.

Segment D2

Segment D2 begins at the intersection of segments A2, D2, and V5, located southwest

from the intersection of Sam Bass Road and The Outer Avenue. The segment

proceeds in a southeasterly direction for approximately .30 mile while paralleling the

west side of Sam Bass Road. The termination of Segment D2 is at the intersection of

segments D2, K4, and Substation Site 1-7.

Segment E2

Segment E2 begins at the intersection of segments B2, E2, and K2, located southeast

from the intersection of Ronald Reagan Blvd. and CR 272. The segment proceeds

north-northeast for approximately .05 mile and then angles to the northeast for

approximately .48 mile. The termination point of Segment E2 is at the intersection of

segments E2, F2, and Substation Site 1-4.

Segment F2

Segment F2 begins at the intersection of segments E2, F2, and Substation Site 1-4,

located northeast from the intersection of Ronald Reagan Blvd. and CR 272. The

segment proceeds northeast for approximately .10 mile, crossing CR 272 and Brushy
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Creek. It then angles to the north-northeast for approximately .10 mile. The termination

of Segment F2 is at the intersection of segments C2, F2, and G2.

Segment G2

Segment G2 begins at the intersection of segments C2, F2, and G2, located northeast

from the intersection of Ronald Reagan Blvd. and CR 272. The segment proceeds

northeast for approximately .10 mile. The termination of Segment G2 is at the

intersection of segments G2, H2, and L2.

Segment H2

Segment H2 begins at the intersection of segments G2, H2, and L2, located northeast

from the intersection of Ronald Reagan Blvd. and CR 272. The segment proceeds

northeast for approximately .20 mile. The termination of Segment H2 is at the

intersection of segments H2, I2, and N2.

Segment I2

Segment I2 begins at the intersection of segments H2, I2, and N2, located northeast

from the intersection of Ronald Reagan Blvd. and CR 272. The segment proceeds

southeast for approximately .14 mile and then angles to the northeast for

approximately .50 mile. The termination of Segment I2 is at the intersection of

segments I2, J2, and Q2.

Segment J2

Segment J2 begins at the intersection of segments J2, T2 and K4, located southeast

from the intersection of Sam Bass Road and The Outer Avenue. The segment

proceeds southeast for approximately .02 mile while paralleling the west side of Sam

Bass Road. The termination of Segment J2 is at the intersection of segments I2, J2

and Q2.

Segment K2

Segment K2 begins at the intersection of segments B2, E2, and K2, located southeast

from the intersection of Ronald Reagan Blvd. and CR 272. The segment proceeds

southeast for approximately .09 mile. It then angles to the east-southeast for

approximately .67 mile while paralleling the east side of Ronald Reagan Blvd.,

crossing Spanish Oak Creek and FM 1431/East Whitestone Blvd. The termination of

Segment K2 is at the intersection of segments K2, J3, and N3.

Segment L2

Segment L2 begins at the intersection of segments G2, H2, and L2, located northeast

from the intersection of Ronald Reagan Blvd. and CR 272. The segment proceeds

southeast for approximately .50 mile. The termination of Segment L2 is at the

intersection of segments L2, M2, and Substation Site 1-5.
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Segment M2

Segment M2 begins at the intersection of segments L2, M2, and Substation Site 1-5,

located northeast from the intersection of Ronald Reagan Blvd. and FM 1431. The

segment proceeds southeast for approximately .10 mile, crossing FM 1431/East

Whitestone Blvd. The termination of Segment M2 is at the intersection of segments

M2, J3, and K3.

Segment N2

Segment N2 begins at the intersection of segments H2, I2, and N2, located northeast

from the intersection of Ronald Reagan Blvd. and CR 272. The segment proceeds

southeast for approximately .10 mile. The termination of Segment N2 is at the

intersection of segments N2, O2, and Substation Site 1-3.

Segment O2

Segment O2 begins at the intersection of segments N2, O2, and Substation Site 1-3,

located northeast from the intersection of Ronald Reagan Blvd. and CR 272. The

segment proceeds southeast for approximately .40 mile. The termination of Segment

O2 is at the intersection of segments O2, P2, and R2.

Segment P2

Segment P2 begins at the intersection of segments O2, P2, and R2, located northeast

from the intersection of Ronald Reagan Blvd. and FM 1431. The segment proceeds

southeast for approximately .10 mile, crossing FM 1431/East Whitestone Blvd. The

termination of Segment P2 is at the intersection of segments P2, K3, and L3.

Segment Q2

Segment Q2 begins at the intersection of segments I2, J2 and Q2, located southeast

from the intersection of Sam Bass Road and The Outer Avenue. The segment

proceeds southeast for approximately .09 mile while paralleling the west side of Sam

Bass Road. It then angles to the south for approximately .12 mile and then angles to

the east-southeast for approximately .07 mile. The segment then angles southeast for

approximately .21 mile while paralleling the west side of Sam Bass Road. The

termination of Segment Q2 is at the intersection of segments Q2, R2 and S2.

Segment R2

Segment R2 begins at the intersection of segments O2, P2 and R2, located northeast

from the intersection of Ronald Reagan Blvd. and FM 1431. The segment proceeds

northeast for approximately .60 mile while paralleling the north side of FM 1431/East

Whitestone Blvd. The termination of Segment R2 is at the intersection of segments

Q2, R2 and S2.
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Segment S2

Segment S2 begins at the intersection of segments Q2, R2 and S2, located northwest

from the intersection of Sam Bass Road and FM 1431. The segment proceeds

southeast for approximately .10 mile, crossing FM 1431/East Whitestone Blvd. The

termination of Segment S2 is at the intersection of segments S2, Y2, and M3.

Segment T2

Segment T2 begins at the intersection of segments J2, T2 and K4, located southeast

from the intersection of Sam Bass Road and The Outer Avenue. The segment curves

around to the east-northeast for approximately .70 mile, crossing Sam Bass Road. It

then angles to the northeast for approximately .14 mile, crossing Dry Fork Creek. The

segment continues northeast for approximately .51 mile while paralleling the north side

of Arterial H. At this point, the segment continues northeast for approximately .34 mile.

The termination of Segment T2 is at the intersection of segments T2, U2 and U5.

Segment U2

Segment U2 begins at the intersection of segments T2, U2 and U5, located northeast

from the intersection of Sam Bass Road and The Outer Avenue. The segment

proceeds northeast for approximately .60 mile. The termination of Segment U2 is at

the intersection of segments U2, W2, W2a, M5, and N5.

Segment V2

Segment V2 begins at the intersection of segments V2, M5 and N5, located northeast

from the intersection of Sam Bass Road and The Outer Avenue. The segment

proceeds northeast for approximately 1.10 mile, crossing Chandler Branch. The

termination of Segment V2 is at the intersection of segments V2, X2, and K5.

Segment W2

Segment W2 begins at the intersection of segments U2, W2, W2a, M5, and N5,

located northeast from the intersection of Sam Bass Road and The Outer Avenue. The

segment proceeds southeast for approximately .25 mile and then turns southwest for

approximately.19 mile. The segment turns southeast for approximately .68 mile. The

termination of Segment W2 is at the intersection of segments W2, Y2, Z2, and O5.

Segment W2a

Segment W2a begins at the intersection of segments U2, W2, W2a, M5, and N5,

located northeast from the intersection of Sam Bass Road and The Outer Avenue. The

segment proceeds southeast for approximately .15 mile and then angles to the south-

southeast for approximately.11 mile. The segment turns southwest for approximately

.20 mile. It then turns southeast for approximately .60 mile. The termination of

Segment W2a is at the intersection of segments W2a, O5, and Q5.
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Segment X2

Segment X2 begins at the intersection of segments V2, X2, and K5, located west from

the intersection of Interstate Highway 35 (I-35) and Westinghouse Road. The segment

proceeds in a southerly direction for approximately 1.30 miles by rebuilding an existing

transmission line, crossing Chandler Branch, and FM 1431/East Whitestone Blvd. The

termination of Segment X2 is at the intersection of segments X2, B3, and C3.

Segment Y2

Segment Y2 begins at the intersection of segments S2, Y2, and M3, located southwest

from the intersection of Sam Bass Road and FM 1431/East Whitestone Blvd. The

segment proceeds northeast for approximately .95 mile while paralleling the south side

of FM 1431/East Whitestone Blvd., crossing Sam Bass Road and Dry Fork Creek. It

then angles to the north-northeast for approximately .05 mile, crossing FM 1431/East

Whitestone Blvd. The segment continues northeast for approximately .98 mile while

paralleling the north side of FM 1431/East Whitestone Blvd. The termination of

Segment Y2 is at the intersection of segments W2, Y2, Z2, and O5.

Segment Z2

Segment Z2 begins at the intersection of segments W2, Y2, Z2, and O5, located

northeast from the intersection of Sam Bass Road and FM 1431/East Whitestone Blvd.

The segment proceeds southeast for approximately .10 mile, crossing FM 1431/East

Whitestone Blvd. The termination of Segment Z2 is at the intersection of segments Z2,

A3, and P5.

Segment A3

Segment A3 begins at the intersection of segments Z2, A3, and P5, located northeast

from the intersection of Sam Bass Road and FM 1431/East Whitestone Blvd. The

segment proceeds southeast for approximately .82 mile. It then turns northeast for

approximately .70 mile. The termination of Segment A3 is at the intersection of

segments A3, D3, F3, and R5.

Segment A3a

Segment A3a begins at the intersection of segments A3a, B3, P5, and Q5, located

northeast from the intersection of Sam Bass Road and FM 1431/East Whitestone Blvd.

The segment proceeds southeast for approximately .27 mile and then angles south for

approximately .14 mile. The segment angles southeast for approximately .36 mile. It

then turns northeast for approximately .68 mile. The termination of Segment A3a is at

the intersection of segments A3a, D3a, and R5.
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Segment B3

Segment B3 begins at the intersection of segments A3a, B3, P5, and Q5, located

northeast from the intersection of Sam Bass Road and FM 1431/East Whitestone Blvd.

The segment proceeds northeast for approximately 1.66 mile while paralleling the

south side of FM 1431/East Whitestone Blvd., crossing Onion Branch. It then angles to

the southeast for approximately .14 mile. The termination of Segment B3 is at the

intersection of segments X2, B3, and C3.

Segment C3

Segment C3 begins at the intersection of segments X2, B3, and C3, located west from

the intersection of Interstate Highway 35 (I-35) and FM 1431/East Whitestone Blvd.

The segment proceeds south for approximately .60 mile by rebuilding an existing

transmission line. The termination of Segment C3 is at the intersection of segments

C3, E3, and H3.

Segment D3

Segment D3 begins at the intersection of segments A3, D3, F3, and R5, located

southwest from the intersection of I-35 and FM 1431/East Whitestone Blvd. The

segment proceeds northeast for approximately .30 mile, crosses Onion Branch, and

then proceeds northeast for approximately .30 mile. It then angles north-northeast for

approximately .10 mile. The termination of Segment D3 is at the intersection of

segments D3, D3a, E3, and G3.

Segment D3a

Segment D3a begins at the intersection of segments A3a, D3a, and R5, located

southwest from the intersection of I-35 and FM 1431/East Whitestone Blvd. The

segment proceeds northeast for approximately .25 mile, crosses Onion Branch, and

then proceeds northeast for approximately .35 mile. It then angles east for

approximately .10 mile. The termination of Segment D3a is at the intersection of

segments D3, D3a, E3, and G3.

Segment E3

Segment E3 begins at the intersection of segments D3, D3a, E3, and G3, located

southwest from the intersection of I-35 and FM 1431/East Whitestone Blvd. The

segment proceeds east for approximately .20 mile. The termination of Segment E3 is

at the intersection of segments C3, E3, and H3.

Segment F3

Segment F3 begins at the intersection of segments A3, D3, F3, and R5, located

southwest from the intersection of I-35 and FM 1431/East Whitestone Blvd. The

segment proceeds southeast for approximately .34 mile and then angles southwest for
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approximately .73 mile. The segment turns northwest for approximately .11 mile while

paralleling the north side of Sam Bass Road. It then turns southwest for approximately

.04 mile, crossing Sam Bass Road. The termination of Segment F3 is at the

intersection of segments F3, O3, and U3.

Segment G3

Segment G3 begins at the intersection of segments D3, D3a, E3, and G3, located

southwest from the intersection of I-35 and FM 1431/East Whitestone Blvd. The

segment proceeds south for approximately 1.00 mile by rebuilding an existing

transmission line, crossing Onion Branch. The termination of Segment G3 is at the

intersection of segments G3, H3, and I3.

Segment H3

Segment H3 begins at the intersection of segments C3, E3, and H3, located southwest

from the intersection of I-35 and FM 1431/East Whitestone Blvd. The segment

proceeds southeast for approximately .05 mile, crossing an existing transmission line,

a railroad, and an existing transmission line. It then turns south for approximately .86

mile while paralleling the east side of an existing transmission line. The segment turns

southwest for approximately .07 mile, crossing an existing transmission line and a

railroad. It then angles to the west-southwest for approximately .16 mile while

paralleling the north side of FM 3406/W. Old Settlers Blvd., crossing Onion Branch and

an existing transmission line. The termination of Segment H3 is at the intersection of

segments G3, H3, and I3.

Segment I3

Segment I3 begins at the intersection of segments G3, H3, and I3, located west from

the intersection of I-35 and FM 3406/W. Old Settlers Blvd. The segment proceeds

south for approximately .80 mile by rebuilding an existing transmission line, crossing

FM 3409 and Onion Branch twice. It then angles to the southeast for approximately .03

mile while paralleling the east side of an existing transmission line. The segment turns

southwest for approximately .03 mile while paralleling the north side of an existing

transmission line, crossing two existing transmission lines. The termination of Segment

I3 is at the intersection of segments I3, G4, and J4.

Segment J3

Segment J3 begins at the intersection of segments K2, J3, and N3, located southeast

from the intersection of West Parmer Lane and FM 1431/East Whitestone Blvd. The

segment proceeds in a northeasterly direction for approximately .60 mile while

paralleling the south side of FM 1431/East Whitestone Blvd., crossing Brushy Creek.

The termination of Segment J3 is at the intersection of segments M2, J3, and K3.

ATTACHMENT 11
Page 22 of 41



Page 19 of 30

Segment K3

Segment K3 begins at the intersection of segments M2, J3, and K3, located northeast

from the intersection of West Parmer Lane and FM 1431/East Whitestone Blvd. The

segment proceeds in a northeasterly direction for approximately .20 mile while

paralleling the south side of FM 1431/East Whitestone Blvd. The termination of

Segment K3 is at the intersection of segments P2, K3, and L3.

Segment L3

Segment L3 begins at the intersection of segments P2, K3, and L3, located northeast

from the intersection of West Parmer Lane and FM 1431/East Whitestone Blvd. The

segment proceeds southeast for approximately .37 mile. It then turns northeast for

approximately .28 mile. The segment continues northeast for approximately .20 mile

while paralleling the south side of Thousand Oaks Drive. The termination of Segment

L3 is at the intersection of segments L3, M3, and O3.

Segment M3

Segment M3 begins at the intersection of segments S2, Y2, and M3, located

southwest from the intersection of Sam Bass Road and FM 1431/East Whitestone

Blvd. The segment proceeds southeast for approximately .30 mile while paralleling the

west side of Sam Bass Road. It then continues southeast for approximately .06 mile,

crossing Thousand Oaks Drive. The termination of Segment M3 is at the intersection

of segments L3, M3, and O3.

Segment N3

Segment N3 begins at the intersection of segments K2, J3, and N3, located southeast

from the intersection of West Parmer Lane and FM 1431/East Whitestone Blvd. The

segment proceeds in a southerly direction for approximately 1.38 miles while

paralleling the east side of West Parmer Lane. It then continues south for

approximately .28 mile and turns east for approximately .21 mile. The segment angles

southeast for approximately .15 mile, crossing Brushy Creek Road. The segment turns

east for approximately .43 mile and then angles to the northeast for approximately .28

mile, crossing Brushy Creek Road. It then angles in a northeasterly direction for

approximately .66 mile while paralleling the north side of Brushy Creek Road. At this

point, the segment then turns east for approximately .06 mile, crossing Brushy Creek

Road and South Brushy Creek, and then angles northeast for approximately .04 mile.

It then continues in a northeasterly direction for approximately .62 miles while

paralleling the south side of Brushy Creek Road. The segment angles east for

approximately .06 mile, crossing Great Oaks Drive. It then angles in a northeasterly

direction for approximately .44 mile while paralleling the south side of Hairy Man Road,

crossing Hairy Man Road. Finally, the segment continues northeast for approximately

.30 mile while paralleling the north side of Hairy Man Road, crossing Brushy Creek,
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and then angles east for approximately .11 mile. The termination of Segment N3 is at

the intersection of segments N3, U3, A4, B4, and B4a.

Segment O3

Segment O3 begins at the intersection of segments L3, M3, and O3, located south

from the intersection of Sam Bass Road and FM 1431/East Whitestone Blvd. The

segment proceeds east for approximately .15 mile. It then angles southeast for

approximately .41 mile and then angles south-southeast for approximately .13 mile.

The segment continues in a southeasterly direction for approximately .82 mile while

paralleling the south side of Sam Bass Road. At this point, the segment then turns east

for approximately .07 mile, crossing Sam Bass. It then continues in an easterly

direction for approximately .29 mile while paralleling the north side of Sam Bass Road.

The segment angles south-southeast for approximately .09 mile, crossing Sam Bass

Road. Finally, the segment continues in a southeasterly direction for approximately .32

mile while paralleling the south side of Sam Bass Road. The termination of Segment

O3 is at the intersection of segments F3, O3, and U3.

Segment U3

Segment U3 begins at the intersection of segments F3, O3, and U3, located west from

the intersection of Sam Bass Road and FM 3406/W. Old Settlers Blvd. The segment

proceeds southwest for approximately .12 mile, crossing Dry Fork Creek. It then

angles southeast for approximately .20 mile. The termination of Segment U3 is at the

intersection of segments N3, U3, A4, B4, and B4a.

Segment A4

Segment A4 begins at the intersection of segments N3, U3, A4, B4, and B4a, located

southwest from the intersection of Sam Bass Road and FM 3406/W. Old Settlers Blvd.

The segment proceeds southeast for approximately .12 mile, crossing Brushy Creek

and Hairy Man Road. It then continues in a southeasterly direction for approximately

.36 mile while paralleling the south side of Hairy Man Road. The segment continues

southeast for approximately .05 mile and then angles to the northeast for

approximately .08 mile, crossing Brushy Creek. The segment continues in a

northeasterly direction for approximately .34 mile while paralleling the south side of

Hairy Man Road. Finally, the segment turns in a southeasterly direction for

approximately .14 mile while paralleling the west side of Sam Bass Road. The

termination of Segment A4 is at the intersection of segments A4, D4, and E4.

Segment B4

Segment B4 begins at the intersection of segments N3, U3, A4, B4, and B4a, located

southwest from the intersection of Sam Bass Road and FM 3406/W. Old Settlers Blvd.

The segment proceeds southeast for approximately .53 mile, crossing Brushy Creek
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and Hairy Man Road. It then turns northeast for approximately .56 mile. The

termination of Segment B4 is at the intersection of segments B4, F4, and S5.

Segment B4a

Segment B4a begins at the intersection of segments N3, U3, A4, B4, and B4a, located

southwest from the intersection of Sam Bass Road and FM 3406/W. Old Settlers Blvd.

The segment proceeds southeast for approximately .50 mile, crossing Brushy Creek

and Hairy Man Road. It then turns northeast for approximately .48 mile and angles to

the southeast for approximately .07 mile. The termination of Segment B4a is at the

intersection of segments B4a, D4, F4a, and S5.

Segment D4

Segment D4 begins at the intersection of segments A4, D4, and E4, located southeast

from the intersection of Sam Bass Road and Hairy Man Road. The segment proceeds

southwest for approximately .14 mile. It then angles west-southwest for approximately

.11 mile, crossing Brushy Creek. The termination of Segment D4 is at the intersection

of segments B4a, D4, F4a, and S5.

Segment E4

Segment E4 begins at the intersection of segments A4, D4, and E4, located southeast

from the intersection of Sam Bass Road and Hairy Man Road. The segment proceeds

southeast for approximately .30 mile while paralleling the west side of Sam Bass

Road. The termination of Segment E4 is at the intersection of segments E4, G4, and

H4.

Segment F4

Segment F4 begins at the intersection of segments B4, F4, and S5, located south from

the intersection of Sam Bass Road and Hairy Man Road. The segment proceeds

south-southeast for approximately .10 mile and then angles southeast for

approximately .14 mile. It then angles to the northeast for approximately .25 mile,

crossing Brushy Creek, and then turns north for approximately .02 mile. The

termination of Segment F4 is at the intersection of segments F4, F4a, and T5.

Segment F4a

Segment F4a begins at the intersection of segments B4a, D4, F4a, and S5, located

south from the intersection of Sam Bass Road and Hairy Man Road. The segment

proceeds south-southeast for approximately .12 mile and then angles southeast for

approximately .09 mile. It then angles to the northeast for approximately .23 mile,

crossing Brushy Creek. The termination of Segment F4a is at the intersection of

segments F4, F4a, and T5.
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Segment G4

Segment G4 begins at the intersection of segments E4, G4, and H4, located southeast

from the intersection of Sam Bass Road and Hairy Man Road. The segment proceeds

northeast for approximately .10 mile crossing Sam Bass Road and paralleling the

south side of Somerset Drive. It then turns southeast for approximately .03 mile. The

termination of Segment G4 is at the intersection of segments I3, G4, and J4.

Segment H4

Segment H4 begins at the intersection of segments E4, G4, and H4, located southeast

from the intersection of Sam Bass Road and Hairy Man Road. The segment proceeds

southeast for approximately .10 mile while paralleling the west side of Sam Bass

Road. The termination of Segment H4 is at the intersection of segments H4, I4, and

T5.

Segment I4

Segment I4 begins at the intersection of segments H4, I4, and T5, located southeast

from the intersection of Sam Bass Road and Hairy Man Road. The segment proceeds

southeast for approximately .03 mile while paralleling the west side of Sam Bass

Road. It then turns northeast for approximately .07 mile crossing Sam Bass Road

while paralleling the south side of an existing transmission line. The termination of

Segment I4 is at the Round Rock Substation, located approximately 1.00 mile west

from the intersection of I-35 and Sam Bass Road.

Segment J4

Segment J4 begins at the intersection of segments I3, G4, and J4, located east from

the intersection of Sam Bass Road and Somerset Drive. The segment proceeds

southwest for approximately .03 mile while paralleling the north side of an existing

transmission line. The termination of Segment J4 is at the Round Rock Substation,

located approximately 1.00 mile west from the intersection of I-35 and Sam Bass

Road.

Segment K4

Segment K4 begins at the intersection of segments D2, K4, and Substation Site 1-7,

located southeast from the intersection of Sam Bass Road and The Outer Avenue.

The segment proceeds in a southeasterly direction for approximately .30 mile while

paralleling the west side of Sam Bass Road. The termination of Segment K4 is at the

intersection of segments J2, T2, and K4.

Segment L4

Segment L4 begins at the intersection of segments K, L4, and S4, located southwest

from the intersection of Ronald Reagan Blvd. and Hero Way. The segment proceeds
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northeast for approximately .13 mile, crossing Ronald Reagan Blvd., and then angles

east-southeast for approximately .41 mile. The segment angles southeast for

approximately .16 mile. The termination of Segment L4 is at the intersection of

segments L4, M4, N4, and Substation Site 2-6.

Segment M4

Segment M4 begins at the intersection of segments L4, M4, N4, and Substation Site 2-

6, located southeast from the intersection of Ronald Reagan Blvd. and Hero Way. The

segment proceeds southeast for approximately .04 mile, crossing FM 2243. The

termination of Segment M4 is at the intersection of segments S, M4, and R4.

Segment N4

Segment N4 begins at the intersection of segments L4, M4, N4, and Substation Site 2-

6, located southeast from the intersection of Ronald Reagan Blvd. and Hero Way. The

segment proceeds southwest for approximately .20 mile while paralleling the west side

of FM 2243. The termination of Segment N4 is at the intersection of segments R, N4,

and O4.

Segment O4

Segment O4 begins at the intersection of segments R, N4, and O4, located northeast

from the intersection of Ronald Reagan Blvd. and FM 2243. The segment proceeds

east for approximately .04 mile, crossing FM 2243. The termination of Segment O4 is

at the intersection of segments T, O4, P4, and R4.

Segment P4

Segment P4 begins at the intersection of segments V, P4, and Q4, located northeast

from the intersection of Ronald Reagan Blvd. and FM 2243. The segment proceeds

northeast for approximately .04 mile, crossing Sam Bass Road. The termination of

Segment P4 is at the intersection of segments T, O4, P4, and R4.

Segment Q4

Segment Q4 begins at the intersection of segments Q, R, and Q4, located northeast

from the intersection of Ronald Reagan Blvd. and FM 2243. The segment proceeds

east for approximately .04 mile, crossing FM 2243. The termination of Segment Q4 is

at the intersection of segments V, P4, and Q4.

Segment R4

Segment R4 begins at the intersection of segments T, O4, P4, and R4, located

northeast from the intersection of Ronald Reagan Blvd. and FM 2243. The segment

proceeds northeast for approximately .20 mile while paralleling the east side of FM

2243. The termination of Segment R4 is at the intersection of segments S, M4, andR4.
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Segment S4

Segment S4 begins at the intersection of segments K, L4, and S4, located southwest

from the intersection of Ronald Reagan Blvd. and Hero Way. The segment proceeds

southeast for approximately .40 mile while paralleling the west side of Ronald Reagan

Blvd. The termination of Segment S4 is at the intersection of segments S4, A6, and

C6.

Segment T4

Segment T4 begins at the intersection of segments W, Y, and T4, located southeast

from the intersection of FM 2243 and Sam Bass Road. The segment proceeds

southeast for approximately .10 mile. The termination of Segment T4 is at the

intersection of segments X, T4, and Substation Site 2-3.

Segment U4

Segment U4 begins at the intersection of segments U4, V4, and H6, located southeast

from the intersection of FM 2243 and Ronald Reagan Blvd. The segment proceeds

southeast for approximately .20 mile while paralleling the east side of Ronald Reagan

Blvd, crossing Brushy Creek. The termination of Segment U4 is at the intersection of

segments O, U4, and Substation Site 2-4.

Segment V4

Segment V4 begins at the intersection of segments U4, V4, and H6, located southeast

from the intersection of FM 2243 and Ronald Reagan Blvd. The segment proceeds

east-southeast for approximately .46 mile and then angles southeast for approximately

.19 mile. The segment angles east-southeast for approximately .15 mile. The

termination of Segment V4 is at the intersection of segments I1, V4, W4, and X4.

Segment W4

Segment W4 begins at the intersection of segments X, J1, and W4, located southeast

from the intersection of FM 2243 and Sam Bass Road. The segment proceeds

southwest for approximately .20 mile. The termination of Segment W4 is at the

intersection of segments I1, V4, W4, and X4.

Segment X4

Segment X4 begins at the intersection of segments I1, V4, W4, and X4, located

southeast from the intersection of FM 2243 and Ronald Reagan Blvd. The segment

proceeds east-southeast for approximately .07 mile and then angles south-southeast

for approximately .22 mile. The segment angles southeast for approximately .20 mile.

The termination of Segment X4 is at the intersection of segments X4, Y4, and Z4.
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Segment Y4

Segment Y4 begins at the intersection of segments X4, Y4, and Z4, located west from

the intersection of Sam Bass Road and CR 177. The segment proceeds northeast for

approximately .20 mile while paralleling the north side of CR 177. The termination of

Segment Y4 is at the intersection of segments J1, Y4, and A5.

Segment Z4

Segment Z4 begins at the intersection of segments X4, Y4, and Z4, located west from

the intersection of Sam Bass Road and CR 177. The segment proceeds southeast for

approximately .10 mile, crossing CR 177. The termination of Segment Z4 is at the

intersection of segments Z4, D6, and Substation Site 2-7.

Segment A5

Segment A5 begins at the intersection of segments J1, Y4, and A5, located west from

the intersection of Sam Bass Road and CR 177. The segment proceeds in a

southeasterly direction for approximately .40 mile while paralleling the west side of

Sam Bass Road, crossing CR 177. The termination point of Segment A5 is at the

intersection of segments L1, A5, and B5.

Segment B5

Segment B5 begins at the intersection of segments K1, B5, C5, and D6, located

northwest from the intersection of Sam Bass Road and Journey Parkway. The

segment proceeds northeast for approximately .40 mile, crossing Brushy Creek. The

termination of Segment B5 is at the intersection of segments L1, A5, and B5.

Segment C5

Segment C5 begins at the intersection of segments K1, B5, C5, and D6, located

northwest from the intersection of Sam Bass Road and Journey Parkway. The

segment proceeds southeast for approximately .21 mile. It then angles southwest for

approximately .06 mile and then angles southeast for approximately .04 mile. The

termination of Segment C5 is at the intersection of segments M1, C5, and D5.

Segment D5

Segment D5 begins at the intersection of segments M1, C5, and D5, located

southwest from the intersection of Sam Bass Road and Journey Parkway. The

segment proceeds southeast for approximately .04 mile, crossing Journey Parkway.

The termination of Segment D5 is at the intersection of segments D5, E5, and F5.

Segment E5

Segment E5 begins at the intersection of segments D5, E5, and F5, located southwest

from the intersection of Sam Bass Road and Journey Parkway. The segment proceeds
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south for approximately .07 mile and then curves around to the southeast for

approximately .33 mile. It then angles south-southeast for approximately .14 mile and

then angles to the southwest for approximately .10 mile. The termination of Segment

E5 is at the intersection of segments V1a, E5, G5, and H5.

Segment F5

Segment F5 begins at the intersection of segments G1, R1 and F5, located south from

the intersection of Ronald Reagan Blvd. and Journey Parkway. The segment proceeds

northeast for approximately .80 mile while paralleling the south side of Journey

Parkway. The termination point of Segment F5 is at the intersection of segments D5,

E5, and F5.

Segment G5

Segment G5 begins at the intersection of segments V1a, E5, G5, and H5, located

southeast from the intersection of Ronald Reagan Blvd. and Journey Parkway. The

segment proceeds southeast for approximately .10 mile, crossing Brushy Creek. The

termination point of Segment G5 is at the intersection of segments S1, W1, Y1, Z1,

and G5.

Segment H5

Segment H5 begins at the intersection of segments V1a, E5, G5, and H5, located

southeast from the intersection of Ronald Reagan Blvd. and Journey Parkway. The

segment proceeds southeast for approximately .03 mile. The termination point of

Segment H5 is at the intersection of segments V1, W1, X1, and H5.

Segment I5

Segment I5 begins at the intersection of segments A1, I5, and J5, located northwest

from the intersection of I-35 and Westinghouse Road. The segment proceeds

northeast for approximately .51 mile. It then turns east for approximately .09 mile and

then turns southeast for approximately .49 mile. The termination of Segment I5 is at

the intersection of segments I5, J5 and K5.

Segment J5

Segment J5 begins at the intersection of segments A1, I5, and J5, located northwest

from the intersection of I-35 and Westinghouse Road. The segment proceeds

southeast for approximately .70 mile. The termination of Segment J5 is at the

intersection of segments I5, J5 and K5.

Segment K5

Segment K5 begins at the intersection of segments I5, J5, and K5, located northwest

from the intersection of I-35 and Westinghouse Road. The segment proceeds

southeast for approximately .18 mile. It continues in a southerly direction for
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approximately .76 mile by rebuilding an existing transmission line, crossing West Fork

Smith Branch twice. The segment angles southwest for approximately .03 mile and

then turns south for approximately .08 mile. It then angles southeast for approximately

.05 mile. The segment continues south for approximately .96 mile by rebuilding an

existing transmission line. The termination of Segment K5 is at the intersection of

segments V2, X2, and K5.

Segment L5

Segment L5 begins at the intersection of segments R1, U1a, and L5, located south

from the intersection of Ronald Reagan Blvd. and Journey Parkway. The segment

proceeds southeast for approximately .04 mile while paralleling the east side of Ronald

Reagan Blvd. The termination point of Segment L5 is at the intersection of segments

U1, B2, and L5.

Segment M5

Segment M5 begins at the intersection of segments U2, W2, W2a, M5, and N5,

located northeast from the intersection of Sam Bass Road and The Outer Avenue. The

segment proceeds northeast for approximately 1.00 mile. The termination of Segment

M5 is at the intersection of segments V2, M5, and N5.

Segment N5

Segment N5 begins at the intersection of segments U2, W2, W2a, M5, and N5, located

northeast from the intersection of Sam Bass Road and The Outer Avenue. The

segment proceeds north-northeast for approximately .60 mile and then angles to the

northeast for approximately.30 mile. It then angles southeast for approximately .32

mile. The termination of Segment N5 is at the intersection of segments V2, M5, and

N5.

Segment O5

Segment O5 begins at the intersection of segments W2, Y2, Z2, and O5, located

northeast from the intersection of Sam Bass Road and FM 1431/East Whitestone Blvd.

The segment proceeds northeast for approximately .04 mile while paralleling the north

side of FM 1431/East Whitestone Blvd. The termination of Segment O5 is at the

intersection of segments W2a, O5, and Q5.

Segment P5

Segment P5 begins at the intersection of segments Z2, A3, and P5, located northeast

from the intersection of Sam Bass Road and FM 1431/East Whitestone Blvd. The

segment proceeds northeast for approximately .04 mile while paralleling the south side

of FM 1431/East Whitestone Blvd. The termination of Segment P5 is at the intersection

of segments A3a, B3, P5, and Q5.
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Segment Q5

Segment Q5 begins at the intersection of segments W2a, O5, and Q5, located

northeast from the intersection of Sam Bass Road and FM 1431/East Whitestone Blvd.

The segment proceeds southeast for approximately .10 mile, crossing FM 1431/East

Whitestone Blvd. The termination of Segment Q5 is at the intersection of segments

A3a, B3, P5, and Q5.

Segment R5

Segment R5 begins at the intersection of segments A3a, D3a, and R5, located

southwest from the intersection of I-35 and FM 1431/East Whitestone Blvd. The

segment proceeds southeast for approximately .04 mile. The termination of Segment

R5 is at the intersection of segments A3, D3, F3, and R5.

Segment S5

Segment S5 begins at the intersection of segments B4a, D4, F4a, and S5, located

south from the intersection of Sam Bass Road and Hairy Man Road. The segment

proceeds southwest for approximately .04 mile. The termination of Segment S5 is at

the intersection of segments B4, F4, and S5.

Segment T5

Segment T5 begins at the intersection of segments F4, F4a, and T5, located southeast

from the intersection of Sam Bass Road and Hairy Man Road. The segment proceeds

north for approximately .04 mile while paralleling the west side of an existing

transmission line. It then turns northeast for approximately .03 mile while paralleling

the north side of an existing transmission line. The termination of Segment T5 is at the

intersection of segments I4, H4, and T5.

Segment U5

Segment U5 begins at the intersection of segments B1, U5, and E6, located northeast

from the intersection of Sam Bass Road and The Outer Avenue. The segment

proceeds southeast for approximately .37 mile and then turns southwest for

approximately .11 mile. It then turns southeast for approximately .53 mile. The

termination of Segment U5 is at the intersection of segments T2, U2, and U5.

Segment V5

Segment V5 begins at the intersection of segments T1, V5, and W5, located northwest

from the intersection of Sam Bass Road and The Outer Avenue. The segment

proceeds southeast for approximately .08 mile. It then angles south-southeasterly for

approximately .24 mile while paralleling the west side of Sam Bass Road, crossing The

Outer Avenue. The termination of Segment V5 is at the intersection of segments A2,

D2, and V5.
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Segment W5

Segment W5 begins at the intersection of segments T1, V5, and W5, located

northwest from the intersection of Sam Bass Road and The Outer Avenue. The

segment proceeds northeast for approximately .10 mile, crossing Sam Bass Road.

The termination of Segment W5 is at the intersection of segments W5, E6, and

Substation Site 1-8.

Segment X5

Segment X5 begins at the intersection of segments F, X5, and Y5, located northwest

from the intersection of US Hwy 183A and FM 2243. The segment proceeds northeast

for approximately .70 mile, crossing US Hwy 183A and CR 269. The termination of

Segment X5 is at the intersection of segments J, X5, and Z5.

Segment Y5

Segment Y5 begins at the intersection of segments F, X5, and Y5, located northwest

from the intersection of US Hwy 183A and FM 2243. The segment proceeds southeast

for approximately .20 mile while paralleling the west side of US Hwy 183A, crossing

FM 2243 and Brushy Creek. The termination of Segment Y5 is at the intersection of

segments B, I, G, and Y5.

Segment Z5

Segment Z5 begins at the intersection of segments J, X5, and Z5, located northeast

from the intersection of US Hwy 183A and FM 2243. The segment proceeds southeast

for approximately .10 mile. The termination of Segment Z5 is at the intersection of

segments Z5, A6, and B6.

Segment A6

Segment A6 begins at the intersection of segments Z5, A6, and B6, located northeast

from the intersection of US Hwy 183A and FM 2243. The segment proceeds northeast

for approximately .90 mile. The termination of Segment A6 is at the intersection of

segments S4, A6, and C6.

Segment B6

Segment B6 begins at the intersection of segments Z5, A6, and B6, located northeast

from the intersection of US Hwy 183A and FM 2243. The segment proceeds southeast

for approximately .20 mile. It then turns east-southeast for approximately .02 mile while

paralleling the north side of FM 2243. The termination of Segment B6 is at the

intersection of segments G, L, and B6.

Segment C6
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Segment C6 begins at the intersection of segments S4, A6, and C6, located southwest

from the intersection of Ronald Reagan Blvd. and Hero Way. The segment proceeds

southeast for approximately .20 mile while paralleling the west side of Ronald Reagan

Blvd. The termination of Segment C6 is at the intersection of segments L, M, C6, and

F6.

Segment D6

Segment D6 begins at the intersection of segments Z4, D6, and Substation Site 2-7,

located southwest from the intersection of Sam Bass Road and CR 177. The segment

proceeds southeast for approximately .30 mile, crossing Brushy Creek. The

termination of Segment D6 is at the intersection of segments K1, B5, C5, and D6.

Segment E6

Segment E6 begins at the intersection of segments W5, E6, and Substation Site 1-8,

located north from the intersection of Sam Bass Road and The Outer Avenue. The

segment proceeds northeast for approximately .27 mile and then turns northwest for

approximately .38 mile. It then turns northeast for approximately 1.55 miles, crossing

Dry Fork Creek. The termination of Segment E6 is at the intersection of segments B1,

U5, and E6.

Segment F6

Segment F6 begins at the intersection of segments L, M, C6, and F6, located

northeast from the intersection of FM 2243 and Ronald Reagan Blvd. The segment

proceeds southeast for approximately .20 mile crossing FM 2243 while paralleling the

west side of Ronald Reagan Blvd. The termination of Segment F6 is at the intersection

of segments F6, G6, and Substation Site 2-8.

Segment G6

Segment G6 begins at the intersection of segments F6, G6, and Substation Site 2-8,

located south from the intersection of FM 2243 and Ronald Reagan Blvd. The segment

proceeds northeast for approximately .10 mile, crossing Ronald Reagan Blvd. The

termination of Segment G6 is at the intersection of segments N, G6, and H6.

Segment H6

Segment H6 begins at the intersection of segments N, G6, and H6, located southeast

from the intersection of FM 2243 and Ronald Reagan Blvd. The segment proceeds

southeast for approximately .10 mile while paralleling the east side of Ronald Reagan

Blvd. The termination of Segment H6 is at the intersection of segments U4, V4, and

H6.
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2. 

Purpose of This Brochure 
 
This brochure is intended to provide landowners with information about proposed new transmission lines and the Public 
Utility Commission’s (“PUC” or “Commission”) process for evaluating these proposals.  At the end of the brochure is a 
list of sources for additional information.   
 
The following topics are covered in this brochure: 
 How the PUC evaluates whether a new transmission line should be built,  
 How you can participate in the PUC’s evaluation of a line, and 
 How utilities acquire the right to build a transmission line on private property. 
 
You are receiving the enclosed formal notice because one or more of the routes for a proposed transmission line may 
require an easement or other property interest across your property, or the centerline of the proposed project may come 
within 300 feet of a house or other habitable structure on your property. This distance is expanded to 500 feet if the 
proposed line is greater than 230 kilovolts (kV).  For this reason, your property is considered directly affected land.  
This brochure is being included as part of the formal notice process.  
 
If you have questions about the proposed routes for a transmission line, you may contact the applicant.  The applicant 
also has a more detailed map of the proposed routes for the transmission line and nearby habitable structures.  The 
applicant may help you understand the routing of the project and the application approval process in a transmission line 
case but cannot provide legal advice or represent you.  The applicant cannot predict which route may or may not be 
approved by the PUC.  The PUC decides which route to use for the transmission line, and the applicant is not 
obligated to keep you informed of the PUC’s proceedings.  The only way to fully participate in the PUC’s decision on 
where to locate the transmission line is to intervene, which is discussed below. 
 
The PUC is sensitive to the impact that transmission lines have on private property.  At the same time, transmission 
lines deliver electricity to millions of homes and businesses in Texas, and new lines are sometimes needed so that 
customers can obtain reliable, economical power.   
 
The PUC’s job is to decide whether a transmission line application should be approved and on which route the line 
should be constructed.  The PUC values input from landowners and encourages you to participate in this process by 
intervening in the docket. 
 
PUC Transmission Line Case  
 
Texas law provides that most utilities must file an application with the PUC to obtain or amend a Certificate of 
Convenience and Necessity (CCN) in order to build a new transmission line in Texas.  The law requires the PUC to 
consider a number of factors in deciding whether to approve a proposed new transmission line.  
 
The PUC may approve an application to obtain or amend a CCN for a transmission line after considering the following 
factors:  
• Adequacy of existing service;  
• Need for additional service;  
• The effect of approving the application on the applicant and any utility serving the proximate area;  
• Whether the route utilizes existing compatible rights-of-way, including the use of vacant positions on existing 

multiple-circuit transmission lines; 
• Whether the route parallels existing compatible rights-of-way;  
• Whether the route parallels property lines or other natural or cultural features; 
• Whether the route conforms with the policy of prudent avoidance (which is defined as the limiting of exposures to 

electric and magnetic fields that can be avoided with reasonable investments of money and effort); and  
• Other factors such as community values, recreational and park areas, historical and aesthetic values, environmental 

integrity, and the probable improvement of service or lowering of cost to consumers in the area. 
 
If the PUC decides an application should be approved, it will grant to the applicant a CCN or CCN amendment to allow 
for the construction and operation of the new transmission line. 
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Application to Obtain or Amend a CCN: 
 
An application to obtain or amend a CCN describes the proposed line and includes a statement from the applicant 
describing the need for the line and the impact of building it.  In addition to the routes proposed by the applicant in its 
application, the possibility exists that additional routes may be developed, during the course of a CCN case, that could 
affect property in a different manner than the original routes proposed by the applicant. 
 
The PUC conducts a case to evaluate the impact of the proposed line and to decide which route should be approved.  
Landowners who would be affected by a new line can:  
 informally file a protest, or  
 formally participate in the case as an intervenor.  
 
Filing a Protest (informal comments): 
 
If you do not wish to intervene and participate in a hearing in a CCN case, you may file comments.  An individual or 
business or a group who files only comments for or against any aspect of the transmission line application is considered 
a “protestor.” 
 
Protestors make a written or verbal statement in support of or in opposition to the utility’s application and give 
information to the PUC staff that they believe supports their position.  
 
Protestors are not parties to the case, however, and do not have the right to: 
 Obtain facts about the case from other parties; 
 Receive notice of a hearing, or copies of testimony and other documents that are filed in the case;  
 Receive notice of the time and place for negotiations; 
 File testimony and/or cross-examine witnesses; 
 Submit evidence at the hearing; or 
 Appeal P.U.C. decisions to the courts.  

 
If you want to make comments, you may either send written comments stating your position, or you may make a 
statement on the first day of the hearing.  If you have not intervened, however, you will not be able to participate as a 
party in the hearing.  Only parties may submit evidence and the PUC must base its decision on the evidence. 
 
Intervening in a Case: 
   
To become an intervenor, you must file a statement with the PUC, no later than the date specified in the notice letter 
sent to you with this brochure, requesting intervenor status (also referred to as a party).  This statement should describe 
how the proposed transmission line would affect your property.  Typically, intervention is granted only to directly 
affected landowners.  However, any landowner may request to intervene and obtain a ruling on his or her specific fact 
situation and concerns.  A sample form for intervention and the filing address are attached to this brochure, and may be 
used to make your filing.  A letter requesting intervention may also be used in lieu of the sample form for intervention.   
 
If you decide to intervene and become a party in a case, you will be required to follow certain procedural rules: 
 You are required to timely respond to requests for information from other parties who seek information. 
 If you file testimony, you must appear at a hearing to be cross-examined. 
 If you file testimony or any letters or other documents in the case, you must send copies of the documents to every 

party in the case and you must file multiple copies with the PUC. 
 If you intend to participate at the hearing and you do not file testimony, you must at least file a statement of 

position, which is a document that describes your position in the case.  
 Failure to comply with these procedural rules may serve as grounds for you to be dismissed as an intervenor in the 

case. 
 If you wish to participate in the proceedings it is very important to attend any prehearing conferences. 
 
Intervenors may represent themselves or have an attorney to represent them in a CCN case.  If you intervene in a case, 
you may want an attorney to help you understand the PUC’s procedures and the laws and rules that the PUC applies in 
deciding whether to approve a transmission line.  The PUC encourages landowners to intervene and become parties. 
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4. 

Stages of a CCN Case: 
 
If there are persons who intervene in the case and oppose the approval of the line, the PUC may refer the case to an 
administrative law judge (ALJ) at the State Office of Administrative Hearings (SOAH) to conduct a hearing, or the 
Commission may elect to conduct a hearing itself.  The hearing is a formal proceeding, much like a trial, in which 
testimony is presented.  In the event the case is referred to SOAH, the ALJ makes a recommendation to the PUC on 
whether the application should be approved and where and how the line should be routed.   
 
There are several stages of a CCN case: 
 The ALJ holds a prehearing conference (usually in Austin) to set a schedule for the case. 
 Parties to the case have the opportunity to conduct discovery; that is, obtain facts about the case from other parties. 
 A hearing is held (usually in Austin), and parties have an opportunity to cross-examine the witnesses. 
 Parties file written testimony before the date of the hearing.  Parties that do not file written testimony or statements 

of position by the deadline established by the ALJ may not be allowed to participate in the hearing on the merits. 
 Parties may file written briefs concerning the evidence presented at the hearing, but are not required to do so. 
 In deciding where to locate the transmission line and other issues presented by the application, the ALJ and 

Commission rely on factual information submitted as evidence at the hearing by the parties in the case.  In order to 
submit factual information as evidence (other than through cross-examination of other parties’ witnesses), a party 
must have intervened in the docket and filed written testimony on or before the deadline set by the ALJ. 

 The ALJ makes a recommendation, called a proposal for decision, to the Commission regarding the case.  Parties 
who disagree with the ALJ’s recommendation may file exceptions. 

 The Commissioners discuss the case and decide whether to approve the application.  The Commission may approve 
the ALJ’s recommendation, approve it with specified changes, send the case back to the ALJ for further 
consideration, or deny the application.  The written decision rendered by the Commission is called a final order.  
Parties who believe that the Commission’s decision is in error may file motions for rehearing, asking the 
Commission to reconsider the decision. 

 After the Commission rule on the motion for rehearing, parties have the right to appeal the decision to district court 
in Travis County. 

  
Right to Use Private Property 
 
The Commission is responsible for deciding whether to approve a CCN application for a proposed transmission line.  If 
a transmission line route is approved that impacts your property, the electric utility must obtain the right from you to 
enter your property and to build, operate, and maintain the transmission line.  This right is typically called an easement. 
 
Utilities may buy easements through a negotiated agreement, but they also have the power of eminent domain 
(condemnation) under Texas law.  Local courts, not the PUC, decide issues concerning easements for rights-of-way.  
The PUC does not determine the value of property. 
 
The PUC final order in a transmission case normally requires a utility to take certain steps to minimize the impact of the 
new transmission line on landowners’ property and on the environment.  For example, the order normally requires steps 
to minimize the possibility of erosion during construction and maintenance activities. 
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5. 

 
HOW TO OBTAIN MORE INFORMATION 
 
The PUC’s online filings interchange on the PUC website provides free access to documents that are filed with the 
Commission in Central Records.  The docket number, also called a control number on the PUC website, of a case is a 
key piece of information used in locating documents in the case.  You may access the Interchange by visiting the PUC’s 
website home page at www.puc.state.tx.us and navigate the website as follows: 
 

 Select “Filings.” 
 Select “Filings Search.” 
 Select “Filings Search.” 
 Enter 5-digit Control (Docket) Number.  No other information is necessary. 
 Select “Search.”  All of the filings in the docket will appear in order of date filed. 
 Scroll down to select desired filing. 
 Click on a blue “Item” number at left. 
 Click on a “Download” icon at left. 

 
Documents may also be purchased from and filed in Central Records.  For more information on how to purchase or file 
documents, call Central Records at the PUC at 512-936-7180.  
 
PUC Substantive Rule 25.101, Certification Criteria, addresses transmission line CCNs and is available on the PUC’s 
website, or you may obtain copies of PUC rules from Central Records. 
 
Always include the docket number on all filings with the PUC.  You can find the docket number on the enclosed 
formal notice.  Send documents to the PUC at the following address. 
 
Public Utility Commission of Texas 
Central Records 
Attn: Filing Clerk 
1701 N. Congress Avenue 
P.O. Box 13326 
Austin, TX 78711-3326 
 
The information contained within this brochure is not intended to provide a comprehensive guide to landowner rights 
and responsibilities in transmission line cases at the PUC.  This brochure should neither be regarded as legal advice nor 
should it be a substitute for the PUC’s rules.  However, if you have questions about the process in transmission line 
cases, you may call the PUC’s Legal Division at 512-936-7261.  The PUC’s Legal Division may help you understand 
the process in a transmission line case but cannot provide legal advice or represent you in a case.  You may choose to 
hire an attorney to decide whether to intervene in a transmission line case, and an attorney may represent you if you 
choose to intervene. 
 
Communicating with Decision-Makers 
 
Do not contact the ALJ or the Commissioners by telephone or email.  They are not allowed to discuss pending cases 
with you.  They may make their recommendations and decisions only by relying on the evidence, written pleadings, 
and arguments that are presented in the case. 
 

ATTACHMENT 11
Page 39 of 41

http://www.puc.state.tx.us/�


  Effective: January 1, 2003 

Request to Intervene in PUC Docket No. _________ 
 
The following information must be submitted by the person requesting to intervene in this proceeding.  This 
completed form will be provided to all parties in this docket.  

 

If you DO NOT want to be an intervenor, but 
still want to file comments, please complete the “Comments” page. 

Mail this completed form and 10 copies to: 
 
Public Utility Commission of Texas 
Central Records 
Attn: Filing Clerk 
1701 N. Congress Ave. 
P.O. Box 13326 
Austin, TX 78711-3326 
 

First Name: _________________________________     Last Name: ___________________________________ 

Phone Number: ____________________________     Fax Number: ___________________________________ 

Address, City, State: _________________________________________________________________________ 
 

I am requesting to intervene in this proceeding.  As an INTERVENOR, I understand the following: 

 I am a party to the case; 
 I am required to respond to all discovery requests from other parties in the case; 
 If I file testimony, I may be cross-examined in the hearing; 
 If I file any documents in the case, I will have to provide a copy of that document to every other party in the 

case; and 
 I acknowledge that I am bound by the Procedural Rules of the Public Utility Commission of Texas (PUC) 

and the State Office of Administrative Hearings (SOAH). 
 

Please check one of the following:  

� I own property with a habitable structure located near one or more of the utility’s proposed routes for a 
transmission line. 

� One or more of the utility’s proposed routes would cross my property. 

� Other. Please describe and provide comments. You may attach a separate page, if necessary. ____________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________

__________________________________________________________________________________________ 

Signature of person requesting intervention: 
 
 
___________________________________________________________________     Date: _______________ 
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  Effective: January 1, 2003 

 
Comments in Docket No. __________ 

 
If you want to be a PROTESTOR only, please complete this form.

 

 Although public comments are not 
treated as evidence, they help inform the PUC and its staff of the public concerns and identify issues to be 
explored. The PUC welcomes such participation in its proceedings.  

Mail this completed form and 10 copies to: 
 
Public Utility Commission of Texas 
Central Records 
Attn: Filing Clerk 
1701 N. Congress Ave. 
P.O. Box 13326 
Austin, TX 78711-3326 
 

First Name: _________________________________     Last Name: ___________________________________ 

Phone Number: ____________________________     Fax Number: ___________________________________ 

Address, City, State: _________________________________________________________________________ 
 

I am NOT requesting to intervene in this proceeding.  As a PROTESTOR, I understand the following: 

 I am NOT a party to this case; 

 My comments are not considered evidence in this case; and 

 I have no further obligation to participate in the proceeding. 

 

Please check one of the following:  

� I own property with a habitable structure located near one or more of the utility’s proposed routes for a 
transmission line. 

� One or more of the utility’s proposed routes would cross my property. 

� Other. Please describe and provide comments. You may attach a separate page, if necessary. ____________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________ 

 
Signature of person submitting comments: 
 
 
___________________________________________________________________     Date: _______________ 
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Application of LCRA Transmission Services
Corporation to Amend its Certificate of

Convenience and Necessity for the Proposed
Leander-Round Rock 138-kV Transmission

Line Project in Williamson County, Texas

PUBLIC UTILITY COMMISSION OF TEXAS
(PUC) DOCKET NO. 45866

LCRA Transmission Semces Corporation (LCRA TSC) provides this notice of
intent to amend its Certificate of Convenience andNecessity (CCN) to construct the
proposed LeandcT-Roufld Rock 138-bV TraBSnussion Line Project in Williamson
County, Texas.

The proposed transmission line will connect two new substations to the existing
Leander and Round Rock substatjons. "Ihe lintirc project will be about 12 to 21

roiies in length, and is estimated to cost approximately SG7.8 million to $99.6
million, depending upon the final route chosen by the PUC.

mission li. call LCRA at 800-776-5272,

The CCN application, including detailed routing maps illustrating the proposed
transmission line project and project area, may be reviewed on the project website

at www.kra.org/LRR, and at the LCRA office located at 3505 MontopoUs Drive
Building D, Austin, Texas 78744. To make an appointment to obtain or review the
map atLCRA, call 800-776-5272, ext 7051.

All routes and route segments included in this

approval by the PUC.
lilableforsc

People affected by the proposed transmission line who \vish to intervene in the
docket or comment on LCRA TSC's application should mail their original request
to intervene and 10 copies, or mail their originaE comments and 10 copies, to:

Public Utility Commission of Texas
Central Records

Attn: Filing Clerk
1701 N. Congress Ave.

P.O. Box 13326
Austin, Texas 78711-3326

People who wish to intervene in the docket must also mail a copy of their request
for intervention to all parties in the docket and all people who have pending
motions to intervene at or before the time the request &r intervention is mailed

to the FUC. The only way to hilfy participate in the PUC's decision on where to
locate the transmission line is to intervene in the docket- It is important fer an
lifected person to intervene because the utility is not obligated to keep affected
people informed of the PUC's proceedjngs and cannot predict which route may or
may not be approved by the PUC.

The deadline for isterventfon in the docketis June 13,2016, and letters from anyone
requesting to intervene slwuld be received by the PUC by that date.

Copies of the PUC's brochure "Landowners and Transmission Line Cases at the

PUC" arc available from LCRA at 800-776-5272,ext. 7051,or may be downloaded
from the PUC's websjte at www.puc.state.tx.us. Far more information about

this docket, contact the PUC's Customer Assistance Hotline at 512-936-7120 or
888-782-8477. Hearing, and speech-imp aired people with text telephones (TTY)
may call the PUC's Customer Assistance Hotline at 512-936-7136 or 800-735-2989.

In addition to the intervention deadline, other important deadlines may already
exist that affect your participation in this docket. You should review the orders and
other filings already made in the docket

Leander-Round Rock 138-kV Transmission Line
Project Segment Descriptions

Fiimnry
Alternafiw finult

27

Segment OiuiiinirtioM

ss"

LL.tS.KS.JU.C3.E3-Gi-13.14

I'":":'

i.QS

':Si

;:,"''

2S

Leander-Round Rock
138-kV Transmission Line Project

Primary Alternative
Route Segments

Project Components

Primary Alter
and Label

^ ERCOT Approved Project Endpoint

Primary Substafion Siting Area

Primary Substation Altsmative^.1-1
Study Area Boundary

Existing Utilities
K Existing Su&staBon

Existing Transmission Lir

Administrative Bouncfarie;

;^ Incorporated Area

Transportation

?= Interstate Highway

)B3^= US Highway

\W^= TOJ| Road

-QSSr Farm to Market Road

Major Road

R&11 road

@ AIrsHp

Q Hetiport

Surface Water

Miles

3 inch = 2 miles

lS^ o...woie^'

Segment A ~ Segment A begins at thr Li-ander Subslatlon, localed approitimatcly .10 mile
southwest ftom the intersection of US Highway (US Hwy) 1B3A in& Hero Way. The snfment

line.^MsjngFarmto^rLtCFM)^

for ipproxtmildy ,03 mile whijc paralIeUng Ihe east side of an edsting transmission line. The

Segmenl B — Segment B begins al the Intersection of segments A, B, and C, located southwest from
Ihe intersect ion of US Hwy IB3A and PM 3243. Tlie segment proceeds east &rappm():imately.20 mile,
crossing Mawn Creek. The tmn in atlon of Segment B isat llieiata-section ofscgmentsB, G. I, and Y5.

— Segment Cbcginsat tlic inlersection of segments Ai B» ^nd C»Jocdled southwest from
the inlersectionofUS Hwy lS3Aand FM 2243. The segment proceeds southeast for appioximalel)'
.41 mile while paialldinslhe eisl ride of .in ixisiing transmission line, crossing Mama Creek. The

ras norlheast for approxiniatel}' 3.7 mile. 'Ibc termination of Segment C is at [he
lofse; itsCJ.ai

Segment D — Scgi
southwest from llic intersect
appr(mmately.n2 mile. The

Segment E-Segment E be

D begins at the Lrander Subs

[ion of Segment D is a!;

•segm.

is D, E, and F.

at ihe intesection of segments D, E, and F, located southwest &om
tfte intersection of US Hwyl83AandHero Way. The segmenl proceeds nortfiwet] forapptaximately.Il
lije, crossing Hero Way. The scemcnt then tuiDsnortheasl For approximately .31 mjfewhtkparallding

the north ride of Hero Way, crossing US Hiiy 1B3A. It thm angies 1c the southstsl for ^pproximaldy
mi]e, ^3i& segment continues to the northeast for approximaldy.42 mile while piimlIdiTiKtlie non hi] de
of Hero Way.-[he temmation of Segment E is at Ihe intersection of segmenls E, J. and K.

Segment f — Segment F begins al theinteneclion of segments D, E, and F.locatcd soulhiresl ftom
the intersectiou of US Hwy 183A and Hero Way. The ugmen! proceeds northeast for apprcBcimatdy
.I0iitl!e. It Ihenlurnssouthffiist for approximate]/.19 mile whiiepaialldmgthew^.isiile of US Hwy
I83A. The lermitution of Segment F is at the mtersection ofseBmenls F,X5,and Y5.

Segment G - Segment G begins al ihe intersection ofscgmml B, G, I, and Y5, located south from
the mlersection of US ?^y 1S3A and FM 2243. The segment proceeds noitheast for approximately
.10 mile, crossing US Hwy 183A. Jl Ihen angles to the southeast for appmumalely .18 mLle and
then angies lo Ihe easl for appioximalely .24 mile. Ihe sfgmcnt then anE!i;s lo (he southeast for
apprcoumaiely .15 mile and then lurns norllieast for approximately .07 mile, CTOssing Brushy Creek
and FM 2243. The leimination cfSegmenl G Is at the intersection of segments G, L, and B6.

Segment H — Segmenl H begins at the intersection of segments C, H, and I, located south from the
iuterseclion of US tfwy !S3Aand FM 2243. 'Ihe segmnil procciids northeast for .ippraum.ilely.fl9
mile, croising US HwyIS3A. It then turns loulhast for .ipprnximatcly.36miicwhileparaMing the
east side of US Hwy 183 A. The segment ihen turns east for approximately .06 mile and then turns lo
the south for apprmtimitlely .IS mile. Ibe segment continues southeast for approrimately .42 mile
while paralleling [he east side nfUS Hwy I83A. II ihen turns northeast for approximately 1.39 mi]es
while paniiding ihe north side of Easl Crystal FaUs Partavay, crossing Honald Reagan Blvd. The
lerminalion ofSegmenl H isd tti^ fnlfflseclionofssgmmisH, 0, Cl, andDl.

Segmenl S — Segment R begins at the inlersectkm of segments Q, R, and Q4, located noilheast
from the inlersedic.n at FM 2243 and Ronald Reagan B!ri. Tht segment pro^eds nnttbeast for
approximalely.04 mile while piralleling the north side of FM 2243. The lenninatjon of Segment R Is
at themlersedicn ofiigments R, N4, and 04.

Segments ~ SegmEnt S b^gfiu at the inlersecyon of segments S, M4, and R4, localed northe-ist
from the interscclian of f M 2243 and Honald Reagan Blvd. The segm en! curves around in in easterly
diredion forapprcutimalety US miles while paraUeUng the (oulh side ofFM ZZ43. It [hen nn^s, to
thesoulheaif for app(oxfmati'I>r .09 mile and then angles to Ihenorlheas! for apptoxtm.itely.09 mile.
The segment caniinues <ast for approximalely .52 mile while paiaUeling th? south sfcle ofFM 2243.

SegmentT — Segment Tbegins al Ihe inlerseclfon ofscgmmti

.21 mile while paralteljng the north side of Sam Bass Ho,

SegmentU-ScEmentUbeginsatlheinterKclionofseementsT.U.aDdSubst.itionS.iel.l.localed
soulhcast from the intersection ofFM 2243 and Sam Bass Road. The segment proceeds southeast for
appf(uumalcly.l7mile.Itthen lurniiouihwutforappmumalely.ldmile, crossiDg Sam Bass Road.
The termination of Segment U is at Ihe intersection of segmenis U,V, and W.

SegmentV-SegramtVbrgInsHlhcinteKectionQfsegmentsV.M.andQ^Iocalf.diouttieislfrom

for approximately .SO mile while paTitlieiing the iouth side of Sam Bass Road. The termination of
Segment Vis at the intersection of.segments U,V,aniiW.

SegmenfW-SegmenlWbeglns at the intersection of iegmenlsU,V,.tndW,locale<isoulhKiilft(
the interseclion of FM 2243 and Sam Bass Road. The segment pioceeds southeast for approximnely
.30 mile while paraUelinB ihe muth side of Sam Bais Road. The lemilnation ofSepnrat W j; al &e
interKct.on of^gments W, Y, and T4.

SegmenlX — SegmentX begins al [he interseclion of segmentsX,T4, and SubstitionSile 2-3, located
ofFM 2243 and Sam Bass Road. The

t ofSeg

SegmentY -ScgmentYbseinsat Ihei

foe approximately -SO mile. It then
point, the segment angles to the north-
of Segment Y is al [heintersscljonofssgmfa:

Segment Z — Segment Z begins al the in!.

forappr

nKClionofseemenlsW,Y,indT4,locatedsoutheastfrom

ayes lo ihe northeast for approximately 1.00 mUe. At this
iriheasl forapprorim.itel^.lonule, 1}n; lermiDalion point

.Y.andZ.

ofsiigmmls S, Y, and Z, loc^d northeast from
The segment pro ueds in an eastcrly direction

iUlh side ofFM 2243, crouing County Road (C31)
:tion of segments Z,A1, and BL

;sPl,Qt,andTl.

Ql.Ql,Sl,andSiibstalioa Site
The segment
Ql is at the

s£gmenlsC2,F2,andG2.

SegmenfGZ-SegmenlG;
IheintersKtianofRcnald:
.10 mUe. The termination of

Segment I - Segment Tb-igiiu
the intersediDnofUS Hwy 1S3,>
.^OmilewhiiepiiraDdiTiBthr
intersection of segmmU C, H. ai

Segment J — Segment J begii
intusi-ctionofUS'Hwy:
lile, crossing HuoWar.-

and]

Ihe iBktsectiou ofsi.gments B, G, I, and Y5, located south from
nd FM 2243. The segment proceeds southeast for approMmaleiy
t side of US ?ky 183A. The termination of Scgmmt I is at the

e interKct™ of iegments E, T, and K, loaled east ftam the
Way. The segment proceeds soulheast for apprMimaiely 0.30

1 of Segment} is at IheintersectionGfsfigmenisJ.XS, and Z5.

Segment K ~ Segmenl K begins at the inteseciion ofsegmmts E, J, and K, located east from [he
intersection of US HwylSSA and Hero Way. The segmenf proceeds northsist for approrimateiy .43
mile while paraUelingtlie north side offieroWayandlhenangI^lo the southasl for appimimaldy .09
miie, crossing Hwo Way. It then continues norlheasl for approximatdy .42 mjfe whffe paraljeling ihe
south side ofHero Way. The termin.iiionofSegmentKis 31 the interiectinn of SEgmaitiK,I.4, and S4.

Segment L — Segment L begins at the fntersection of segments G, L, and B6, located east from
Ihe inlersedlion of US Hwy 183A and FM 2243, The segment proceeds in an castcriy direclion for
appriKimaleiy 1.00 mite while pamljding thrnarth side of FM 2243. The termination ofSegmenl L
is at the intersection of segments L,M, C6,gndF6.

Segment M - Segment M begins at the intersection of Segmuts L, M, C6, and F6, located west
from !he inleKeclion of FM 2243 and Son-iJd RKig-in Blvd. llii: segment proceeds northeast for
appnucimateSy.10 milewhikparilldmg the north side ofFM22U. The terminatioD of Segment Mis
at the inlasecliBB ofsEgmenls M> N,and P,

'l.lBmiics while paraiidini;

Segmen) A1 - Segment Al begins at the intersection ofsegmeDli Z, Al, and Bl, loaled ncrtheasl
from the inlersection cf FM 2243 and Ronald Reagan Blvd. The segment proueds norlheast for
approxmiitlejy +S7 mile+ If t^ifil cotitmues ia an easterfy directioD for ilppTDKiTndfeIy 2+J3 mi^£s
while paralleling thesouth side of FM 2243. The leoninaljon ofSeemml Al is at [he iDlsrscction of
segments A1,I5, and J5.

Segment BI ~ Segroenl Bl begins at the intusection ofsegmeDts 2, Al, and Bl, lociled northiiast
from [he inlerseclion af FM 2243 and Ronald Reagan Blvd. The segmenl procee(is southeast for
approximately 1+60 milfiSi crossing Chandler Branch. The teTminalion point ofSegmfciU BI is at thfi
inlerseclion ofsegmentsBI, LF5, and £6.

SegmentO —SegmeDlClbegiDsaHhejnletsecliooofsiigmentsH.O.CliandDlJocatednorlheasl
from the intusectioD oflionaid Reagm Blvd. and East Ctyslal Falls Parkway. The segment proceeds
aorlhea',1 for approximately .10 mile. The termination point of Segment Cl is a! ibe interaeclion of
iegmenlsa,El,MdHl.

Segment Dl - Segment Dl begins al Ihf intMssctloa of segments H, 0, Cl, and Dl, located

proceeds southeastforappiorimatsty .10 milewhilep.iriUeling the eist side of Ronald ReapnBh-d.

-ipprc ofSegmi

Segment N — Segment N begins at the inierseclion of segments
Intusection ofFM 2243 and Ronald Reagan Blvd. The segTnent pr
.20 mile while paiaUeling the east side of Ronald Reagan Bivd., a ing FM 2; .Thrt

rapprai;

icnts 0, U4, and Subs ta lion Site 2-4,
Id REagin B3vd. Thesegment pcoceeds
• easl sldeofRanaH Reagan Blvd, The
tsH.O,Cl,mdDl.

Segment F1~ Segroent Fl begins at thi: intersection ofsepnenls El, Fl, and Subslalion Site 2-
louled northe.ut from the intMscction of Ronald Reagan Bivd. and East Co-rial Falls Parkmy, Tl
segment proceeds southeasf for appmnmaldy .15 mile. It then turns soutfiwesi for appioxfmairi
.12 mile while p-itiUeling the north side of CR177. The termination pnirt of SfgmCTl Fl Is at ill
iaterseclionofsegmiailsDI.FliandGl.

Segment G1 — Segment 01 begins at the inl^Tiectjon ofsegmmis DI| Fl, and GI| localed south fri
the inlereectfon of Ronald Eeagin Blvd. and East Cryst^i Fails Parfcway. Ihi i^raml proceeds.
for appro^maliily .60 mile while paiilleling the sist side of Bnnald Reagan Blvd., ernssiog CR 177 an
fauraeyParhwiy. The termination of Segment GlisallheinleRection of s^menlsGl, HI, and F5.

at Ihe intersection of segments P. Q, and Subllatioi

Segment Q — Segment Q begins at the intersci
ocalfd noilheast &om tl

exWnfj ihe stibslQ^on 51,

aents F. Q, and Substitl
Id Reagan Blvd. The sq

lik while panllding the north side nfFM 2243. Tile t<
fscgmmlsQ,R,!mdQ4.

Segmsnl HI —SegmenlHI beginsal I

segments HI, II, and KL

SegmenHt - Sfgmmt II begins at the ii
from the inltisection ofFM 2243 and
approximately .30 mile. The lenninati

1 nfseements Cl, El, andHl, located northeasl
it Crystal Falls Parkway. The segmeat proceeds

Segment Jl — Segment Jl begins at the intersection ofsegmenls X, Jl, and W4, localeil southeast
from thtt ialctseclioa of FM 2243 and Sam Bass Road. The segment proceeds tn a soulhaslerly
diTECtion for appmrimately.33 mik while paratldlng the west side of Sam Bass Road. Jl ihen aisles
south-soulheaslforappmrimalely.l! mile. llie segment thmcontmuessoutheastfcrapptfiumalely
.13 mile.whilep.iraUeling the west side of Sam Bass Road. The toroluation point of Segment Jl is al

fll KT — Segment IC1 begini 4!! the intficsfiction of segments Hl^ II, and Kli ICK:atfid northeast
&omlheinterseclioD of Ronald Reagan Blvd. and East Crystal Fails Parkway, the segment proceeds
soutiicastfof approximatejy .7Q mi]^j crtissfngCR 177 and Bru shy Creek twice+The ten^i nation point
of ScgmentKlisattheinlerKClion of segments K1,BS,C5, and D6.

Segment L] ~ Segment LI begins at the interseclion af segments LI, AS, and DS? located
sculheasl from Ihe IntmKlion ofCR 177and Sam Bas.s Road.-Ilieseginent proceeds SQUliieast for
approiimalely .30 mUe while paralleling the west side of Sim Bass Road. The termlnalion point of

Segment Ml -SegmmlMIbeginsattheinlerieclionoFKgmentsMl.CS.andDS.loc.itednoilheast
from theini lined ion ofBonaid Reagan Blvd. and fourney Parkway. The segment proceeds northeasl
for approximaldy .40 mile while panUeIing the DOrth side of Jomacy Parhi-ay, crossinB Brushy
Creek. The lermination of Segment Ml isattiieinlersection of segments Ml, N1, and 01.

Segment N1 -SegmcntNl begiTuatlheinlasi-ctionsofsegmentsMl,Kl,andO!,iocatei3n-ulfromthe
intersection of Sam Bass Road and Journey Pariway, The segment proceeds norlhesst for appt(rcim.itd)r
.20 mile. The tennination ofScgmenl of N1 is at the inlerieclion Brsegmmts LI, N1, and Pl.

Segmant 01 — Segment 01 begins at the intersection of segments Ml, N1, and 01, located west
&om the inteisection of Sam Bass Road and Journey Parkway. The segment proceeds southMst for
appnmmaldy.20 mile, crossing Journey Par.kmy. The tcrminatioa point of Segmenl 01 Hal the
intersection of segments 01, QLS1, and Substaljon Site 1-6.

Segment Pt ~ Segment Pl begins at the inlersectioD of segmenls LI, Nl> and PI, located west
from [he inlerseclinn ofSim BassEoad and journey F a rkway. The segment proceeds southeast for
appioiumaiely^OTnitewhilepir.iIIcUng the west sideof Sam Bass Road, crossing Journey Parfot'ay.
Th& termination point of Segment Pl isat th£jntfirs£ctt&n ofsc^

Segment Q1 — S.igmen! Ql begins at the intersection of;

proceeds northeast fw .ipproxiitiatcly .30 mile> Trhe term i

Scgmei^ Rt - Segment Rl begins al the InlersKtlon ofsegmmls Gl, Rl and F5, located soulheasl
from the inlcrsection of Ronald Beagan Blvd. aodJourneyP.irkway. 'QieseEmeDl proceeds southeis I
for approximately .60 mile while paraliding [he cast side of Ronald Rragan Blvd., crossing
liouseCreeki The lemiinalion point of Segment Rl is at theiDlersectiCniofsegmfints Rl, Ula, and L5.

Segment SI — Segment 51 begins at lh^ intusutlon of segments 01, QI, and Substation Site
1.6, located soulhwest from the intersect ion of Sam Bass Bo.id and Journey Parkway. The segmCTl
proceeds southeast for appioiimalely .23 miiii anii iben ingles to tile soulhwesl for apprBXimaiiily

liie. Ihe segment then aDgles souih.soulhwest for appraximitcly .12 mile. llie lenninalinn of
Segment Sl isat the intersection ofsegmenls Sl, Wl, Yl, Zl, and GS,

Segmenl T1 — Segment TI begins at Ihe intusectioD of segmenls Pl, QI, and Tl, localcd south
from Ihe inleiseclion of Sam Bass Road and Journey Parkway. The Segment proceeds southeast for
approximately.14 mile while paralleling the wesiijde of Sam Bass Road. It th™ angles 10 [hesouih-
soulhust for appmumately.lO mile. The segment ihen .ingles southeast for appKiximatdy .OS mile.

Segment Ut — SegmCTl Ul begins at the intersect™] ofsegmenls Ul, B2, and LS. local cd southeast
from the inl^rs^cifon of Ronald Reagan Blvd. and Journey Farfcn'ay.'niesBgmmt proceeds northeast
for approximaidy .30 miie, crossing Biock House Creek. Tlie ienRlnatlon of Segment Ul is at [he
interiKtion of segm fills Ul, VI, and Substation Site 1.1.

the inlenection of segments HI, Ula, and L5, loc-iled
Reagan Blvd. and JouineyPar.kwiy. The segment proceeds

northeait for approccimilely .30 mile, crossing Bbck Ho UK CreA, •Hle termination ofSigiiicnt Ula

Segmenl V1 - Segment VI begins al the intersection ofseements Ul. VI. and Subslatian Sfl£ 1.1,
located southcasl from the inlersetlion of Ronald Reagan Blvd. and Journey Parkway. The segment
proceeds northeist for appnmmaleiy.40 mile. The terminalion of Segment VI isa! the inlerseclfon
of segments VI,Wl, Xl, and H5.

Segmenf Via — Segment Via begins at the inlerseclion of segments UIa, Via, and Substation
Site 1-1, located southeast from the inletseclioR ofBonald Reagan Blvd. and Journi-y Parkwiy. The
segment proceeds northeast for approdin.ilely .40 mile. The larmination of Segment Via is at the
intersection of segments Via, E5, G5, and H5.

Ssgment W1 ~ Segmal Wl begms at the inteisection ofsegmenlt VI, WI, Xl, and H5, located
southeast from theinlersectionofRonaldKeagan Blvd. and JiiurneyFarI^'ay. The segment proceeds
norlheasl for approxjmatety.10 mile, crossingBrushyCreefc.Thfiiirmination of Segment Wl is at the
intersection ofseCTienli St, Wl, Yl, Zl,and 03.

Seginenl X1 ~ Segment Xl begins at the interMclion of i.egmenli Vli Wli Xli and H5i localed
southeiU! from iheintiiisiction of KonaJd Reagan Blvd. and Journey Parlaray. The scgmeBlproceedl

approxtmatdy.20 mile, crossingBrushy Creek. TIieteoninationofScgment XI isa! the
^lioit nfsegmejUsXl^YL and C2

Segment A2 ~ S^gmenl A3 begins at the intersection ofsegm

turns northeist for approximately .21 milewhiieparalleiinglhs
tentiination ofScgment A2 is at the intersection ofjiegmenls A^ofSegment

Segmen) B2 ~ Segment B2 begins ai the intefsectios
from theinlersection of Ronald Reagan Blvd. and Jam

northeast for approxfinatdy .05 mile. The segment

' segments U1?B2, and LSJocaled south
Parkway. The segmenl proceeds soul]

side of Ronald Reagan Blvd. il Ibm IL
;imaldy .U

[eisectionofsegmenti;BZ,E2,aniiK:

Segroai) C2 - Scgmml C2 begins at the inlersection ofseginmls Xl, Yl, and CZ, located
the inleisection of Sam Bass Road and Journey Parkway. Ihc segment proceeds sculheail for
.50 mile. The lenninition point ofSegmfnt C2 is at the intcrsectioa ofsegmeiits C2, F2, and GZ.

from

ihwest from the inta :tion of Sam

Segmenl E2 - Segmenl E2 begii
from the intersect icn of Ron aid Re:
approitimately .OS mile and then an

st for appfoximatdy .10

the intersect inn of
;s Road and The Oi

dy .30 mile while paral)

leinlusection of segments:
HvAandCR272.Thc!cgn

Avenue. The segment proceeds in

D2.K4, and Subslation Site 1-7.

nt G2 ii

tioo ofsigmmts El, F2. and Subslalion Site 1-4,
nald Beigan Blvd. and CR 272. The segmenl picc^eds
ng CR 272 and Brushy Creek. It then angles io [he
ie lermlnation of Segment F2 is at the intnseclion oC

Hon ofsegmtMtsCZ, F2, and G2, iocalednonhe-ut from
272. The segment proceeds northeast for apprcnjmaldy
• jntiu-section ofs£gmmls G2, H2, and L2.

Segment H2-SegmeBtH2beginsattheiDteTsection of segmenl
[he intasffiiion ofHon.ddScagan Blvd. and CR 272.The.
.20 miie. The tmnlnatlon ofStgmenl H2 is at the iDtersectioi

Segment !2 — Segment 12 begins at the iniers£ction of segi
from the inlerseclion ofHonald ReaRan Blvd. and CS
approximildy.14 mile and then angles to the uoriheastfoi
of Segment 12 is it the inlcrsection ofscgmeDls I2,J2, and Q2.

Segmenl JZ — Segment 12 begins al the inla-SKtion of segm

— Segment K2 begins at the in
from the intetsection of Bonald Reagan
for approrimalely .09 mile. H ihen angi^s
paiailding the eas! side of tlonaid Reiigan
WiiitcstoneBlvd. The lenninalian afSegi

Se9men( L2 - Scgmcnl L2 begins at the int

slsideofSi

;G2,H2,andU, located northeasl from
proceeds northeasl for approximatdy

iegmmli.H2.I2, and N2.

•nts H2.12, and N2, located northeasl
The segment proceeds soutlieas! foi

its f2, T2 and K4, Incaled ioutheast
The segment proceeds soulheasl for
sHoad. The termination of Segment

1 of segfflenlsB2,E2,andK2, located southeast
nd CR 272. The sagmenl poceeds southeast

•southeast for approrimalel;' .67 mile while
crossing Spmish Oak Creek and FM 1431/Eul

It UIo - Segment Uia

Segment M2 - Segmenl M2 begins al iheinliasectioo ofs£gmentsL2, M2. and Substaiion Sile 1.5,
lculednoribe.ist &om thcintirscction of Ronald Ragan Blri. and FM 1431. Thrsiement proucds
SBUlheul for approxlmalely .10 mile, crossing FM 1431/East Whiteslone Blvd. The teroiination of
Segment M2 is it the intersfciion of segments M2, J3. and K3.

Segment N2-Segment N2 begins at theintirsectlon of s<-gmenlsH2,12, and N2, loc.iledDortheast
&om the mlersection of Ronald Reagan Blvd. ind CR 272. The segment proceeds southrast for
appnmmalely .10 mile. The lermination ofSegmen! N2 is at the intersectioD ofsegmenls N2, 02,

Segment 02 - Segment CUbegins at the inlersectioa of segments N2. 02, and Subsl.ition Site 1-3,
located northeast from [he inlersection ofRondd ReaEan Blvd. and CR 272. The segment proceeds
southeast for approrimalely .W mile. The lermination of Segment 02 is at the inlen^tion of
segments 02, F2,andR2.

Segment P2-SiigmmtP2beginsat the inlersectioBofsegmei
from Ihe jnte™ctioB of Ronald Reagan Blvd. and FM
approxim.itely.10 mile, crossing FM 1431/EastWhitestoni
Ihe Inlnsectioa of segments P2, K3, and L3.

Segmenl 02 ~ Segmenl Q2 begins a! the inleiscction ofseemcnts 12. T2 and Q2, localet
from ?e intersection of Sam Bass Road and The Ouler Avenue. Tlifsegmml procerdssi
iFprnumatily .09 milewhUe paraUeling the west side of Sam Bass Road. It then angles

gmenl^ 03» P2i dud R3i Jocat^d north
13!. Tbt segment pioceeds southeast
Blvd. Th-i term) nation of Segment P2 i

mild Reagan Blvd. The

Segment

soulhin

Segment

>Y1
from the intersecl
for

i Xl,'

>21
southwest ft

i approumalely
Yl,andC2.

— Segment 21 b
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i Road and Tourney
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Road. The ter
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from Ihe inli
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