Control Number: 51023

Il

tem Number: 519

Addendum StartPage: 0O




SOAH DOCKET NO. 473-21-0247
PUC DOCKET NO. 51023

APPLICATION OF THE CITY OF SAN
ANTONIO TO AMEND ITS
CERTIFICATE OF CONVENIENCE AND
NECESSITY FOR THE SCENIC LOOP
138-KV TRANSMISSION LINE IN
BEXAR COUNTY

BEFORE THE STATE OF OFFICE
OF
ADMINISTRATIVE HEARINGS

e N N e S’ N’ N e

DIRECT TESTIMONY AND EXHIBITS OF

BRIAN C. ANDREWS

ON BEHALF OF
LISA CHANDLER,
CLINTON R. CHANDLER,
AND

CHIP AND PAMELA PUTNAM

=

a1

W
lj

|

:::_—‘__ — P}
r——-:::é— T —"
BRUBAKER & ASSOCIATES, INC.

pe—""%
m—

February 19, 2021

SOAH Docket No 473-21-0247
PUC Docket No. 51023
Page 1



SOAH DOCKET NO. 473-21-0247
PUC DOCKET NO. 51023

APPLICATION OF THE CITY OF SAN
ANTONIO TO AMEND ITS
CERTIFICATE OF CONVENIENCE AND
NECESSITY FOR THE SCENIC LOOP
138-KV TRANSMISSION LINE IN
BEXAR COUNTY

BEFORE THE STATE OF OFFICE
OF
ADMINISTRATIVE HEARINGS

R P o WO N ey

Table of Contents to the
Direct Testimony of Brian C. Andrews

Page

Affidavit Of Brian C. ANArEWS ... .coiiiiiiiiit it 3
[ IEOAUCTION ettt et e et 4
[l RoUte SeleCtion FaCIOrS .. .o e 8
lll. CPS Energy’s Filed Routes,

Best Addresses Route, and TPWD Recommendation..........cooovieiiiei e, 15
V. ROULE COMPAIISON .oiiiii i iiii it e i i ie sttt e et e ettt e et e et et r e e et eeataeaeaaaaaaeaaaaaeaaaaaaeaaeaatnens 20
Qualifications of Brian C. ANAIEWS ........oiiiiiiiiiiiii e eee e 37

Exhibit BCA-1, Exhibit BCA-2, Exhibit BCA-3

SOAH Docket No. 473-21-0247
PUC Docket No. 51023

OCIATES, INC.
Page 2 BRUBAKER & ASSOCIATES,



Direct Testimony of Brian C. Andrews

SOAH DOCKET NO. 473-21-0247
PUC DOCKET NO. 51023

APPLICATION OF THE CITY OF SAN
ANTONIO TO AMEND ITS
CERTIFICATE OF CONVENIENCE AND
NECESSITY FOR THE SCENIC LOOP
138-KV TRANSMISSION LINE IN
BEXAR COUNTY

BEFORE THE STATE OF OFFICE
OF
ADMINISTRATIVE HEARINGS

Affidavit of Brian C. Andrews

State of Missouri }
SS

County of Saint Louis )

Brian C. Andrews, being first duly sworn, on his ocath states:

1. My name is Brian C. Andrews. | am an Associate with Brubaker & Associates,
Inc., 16690 Swingley Ridge Road, Suite 140, Chesterfield, Missouri 63017. | have been retained
by Lisa Chandler, Clinton R. Chandler, and Chip and Pamela Putnam to testify in this proceeding
on their behalf.

2. Attached hereto and made a part hereof for all purposes are my direct testimony
and exhibits which were prepared in written form for introduction into evidence in Public Utility
Commission of Texas Docket No. 51023,

3. I hereby swear and affirm that the testimony and exhibits are true and correct and
that they show the matters and things that they purport to show.

ﬁ. Andrews

Subscribed and sworn to before me this 19th day of February, 2021. ,
P TR S Sone EN Ay
b / v vy

Notary Public - Notary Seal
STATE OF MISSOUR! i
O iseC Notary/Publlc
My Commission Expires: May 5, 2021
Commission # 13706793

VA VoV Y Vel Vea b7 Y
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Direct Testimony of Brian C. Andrews

l. Introduction

Q PLEASE STATE YOUR NAME AND BUSINESS ADDRESS.
A Brian C. Andrews. My business address is 16690 Swingley Ridge Road, Suite 140,

Chesterfield, Missouri 63017.

Q PLEASE DESCRIBE YOUR EDUCATIONAL BACKGROUND AND EXPERIENCE.

A | received a Bachelor of Science in Electrical Engineering from the Washington
University in St. Louis/University of Missouri-St. Louis Joint Engineering Program.
| also received a Master of Science in Applied Economics from Georgia Southern

University. | have attended training seminars on several topics including, but not limited

10

11

12

13

14

15

to, cost estimation for transmission projects and transmission line siting. | am a certified
Engineer Intern in the State of Missouri.

As an Associate at BAI, and as a Senior Consultant, Consultant, Associate
Consultant, and Assistant Engineer before that, | have been involved in a variety
of regulated and competitive electric service issues. These include, but are not limited

to, transmission planning, transmission line routing, and transmission line cost
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estimation. | have experience with power flow models, analysis of electromagnetic field
issues, and transmission line routing and cost analyses. | also have experience with
the modeling tools and approaches used to evaluate these issues with various
programs such as Microsoft Excel, PSS/E, MatLab, ArcGIS, Google Earth and
The United States Department of Energy / Bonneville Power Administration’s Corona
and Field Effects (“CAFE”) Program. My background is further detailed in Appendix A

to my testimony.

HAVE YOU PREVIOUSLY FILED TESTIMONY BEFORE THE PUBLIC UTILITY
COMMISSION OF TEXAS  (“PUCT” OR “COMMISSION”) ON
TRANSMISSION-RELATED MATTERS IN GENERAL AND IN CERTIFICATE OF
CONVENIENCE AND NECESSITY (“CCN”) PROCEEDINGS?

Yes, | filed expert testimony in PUCT Docket Nos. 44837, 45866, 46234, 48625, 48629,
49523, 50545, 50410, 50812, and 50830. | also provided consulting and technical
support for my colleague, Mr. James R. Dauphinais, for his transmission line routing
testimony and exhibits filed in PUCT Docket Nos. 40728, 41606, 42087, 43599, 43878,
44547, and 46429. My involvement in those proceedings included reviewing the
applicant’s application and exhibits, analyzing the routing criteria and Geographical
Information System (“GIS”) data of the routes, identifying modifications to improve the
routing factor performance of filed routes, reviewing and analyzing cost estimates of
proposed routes, providing insight and recommendations for testimony, and creating
exhibits for Mr. Dauphinais. | provided similar support for Mr. Dauphinais’ testimony

filed in transmission line CCN proceedings in lllinois, Michigan, and Alberta.
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ON WHOSE BEHALF ARE YOU APPEARING IN THIS PROCEEDING?
I am testifying on behalf of Lisa Chandler, Clinton R. Chandler, and Chip and Pamela

Putnam.

HOW ARE YOUR CLIENTS AFFECTED BY THE PROPOSED PROJECT?

As shown in Application Attachment 6 (Amended), my clients would be affected by
Segment 40. Lisa Chandler’s residence (Map ID 5) is located 128 feet from Segment
40. Ms. Chandler owns tract numbers A-141, A-160, A-161, A-163, and B-028. Tract
B-028 is closer to Segment 46b. Clinton R. Chandler owns tract number A-145, which
contains two habitable structures, identified on the maps as numbers 3 and
4. Habitable structure number 3 is located 141 feet from Segment 40 and habitable
structure number 4 is located 194 feet from Segment 40. Chip and Pamela Putnam
own tracts A-144 and A-168, which contains habitable structures numbers 1 and
2. Habitable structure number 1 is located 267 feet from Segment 40. Habitable

structure number 2 is located 220 feet from Segment 40.

WHAT IS THE SUBJECT MATTER OF YOUR TESTIMONY?
My testimony addresses the route alternatives offered in the Application (“Application”)
of the City of San Antonio (“CPS Energy” or “Company”) for the proposed Scenic Loop
138-kV Transmission Line Project (“Proposed Project”). | present the results of my
routing analysis performed on the routes in the Company’s Application and Amended
Application. | also introduce a new route, Route AA2, consisting of noticed route
segments.

My silence regarding any issue should not be taken as an endorsement of any

position taken by CPS Energy in its Application or direct testimony in this proceeding.

Docket No. 473-21-0247
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WHAT MATERIALS DID YOU REVIEW PRIOR TO THE PREPARATION OF YOUR
DIRECT TESTIMONY?

| reviewed CPS Energy’s Application, Amended Application, exhibits, direct testimony,
and responses to Requests For [nformation (“RFIs”). This included a thorough review
of the Environmental Assessment and Alternative Route Analysis (“EA”) conducted by
POWER Engineers (“POWER”), which is Attachment 1 to the Application. | also
conducted a detailed desktop review of the GIS data and reviewed the Intervenor Maps

and Primary Segments Maps.

WILL YOU SUMMARIZE YOUR CONCLUSIONS?

Based upon my consideration of the Commission’s routing factors, | conclude Route
AA2 best addresses the requirements of PURA and the PUCT Substantive Rules. This
route best balances the routing factors. It is the fourth least expensive route, having
an estimated cost of $39.05 million. However, this cost estimate does not reflect the
20 percent discount on Right-of-Way ("ROW”) acquisition costs that Toutant Ranch,
Ltd., Pinson Interests Lid. LLP, and Crighton Development Co. (collectively
“Developers”) have agreed to on Segments 42a, 46a, and 49a, nor does it reflect the
fact that Developers have agreed their proposed segment modifications would not
result in any net increase relative to the original segments and Developers would
donate additional ROW to ensure the modifications cause no increased cost.
Developers proposed the alignments of Segments 42a, 46a, and 49a in locations
where Developers will accept the transmission line on [and they own. This concession

on the ROW acquisition cost will reduce the cost of Route AA2 below the $39.05 million

SOAH Docket No. 473-21-0247
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CPS Energy has estimated by approximately $105 thousand.” The concession of no
net increase should further reduce the final cost of Route AA2. Route AA2 has a
relatively moderate number of habitable structures within 300 feet, with 30. Route AA2
also has relatively moderate impact on modeled 3-Moderate High and 4-High Quality
Golden-cheeked warbler habitat. The ALJs should recommend, and the Commission

should approve, Route AA2 for the Proposed Project.

Route Selection Factors

WHAT FACTORS DOES THE COMMISSION CONSIDER IN THE APPROVAL OF A
TRANSMISSION LINE ROUTE?

The Commission considers, holistically, all the factors in Section 37.056(c)(4)(A-D) of
the Texas Ultilities Code, Commission Substantive Rule 25.101, and the Commission’s
policy of prudent avoidance related to electric and magnetic fields. Other guidance
comes from past Commission decisions. The circumstances involved in individual
transmission line cases vary, so the applicability of precedent depends on the similarity
of prior cases to the issues at hand and whether there is any new or different
information related to the issues that was not available to the Commission at the time
the precedent was established. Finally, additional factors are part of the overall

environmental assessment typically included with each application.

on their

Developers claim as much as two miles of the route on Segments 42a, 46a, and 49a would be
properties, they have agreed to a 20 percent discount relative to CPS Energy’s estimate of

$0.50/ square foot of ROW. 2 miles x 5,280 ft/mile x 100’ wide ROW x $0.50/sq ft x 20% = $105,600.
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Direct Testimony of Brian C. Andrews

SHOULD GREATER WEIGHT BE PLACED ON CERTAIN FACTORS VERSUS
OTHERS?
Yes. For example, the Commission in its Final Order in Docket No. 30168, Application
of TXU Delivery Company to Amend a Certificate of Convenience and Necessity
(“CCN”) for a Proposed Transmission Line within Jack, Wise and Benton Counties,
Texas, noted that it has emphasized two factors in deciding the routing of transmission
lines: the cost of the line and its impact on habitable structures (Final Order at 2). The
Commission also found in Docket No. 30168 that the ALJs placed too much emphasis
on recreational and park areas, historical values, and environmental issues (/d.). This
said, in other transmission line routing proceedings (e.g., Docket Nos. 37464, 38230,
and 38354), the Commission has not selected the route that had the least number of
habitable structures affected when another route had better performance regarding
paralleling existing compatible ROW (including property boundaries). In Docket 47808,
the Commission approved a route that was neither least cost nor least impactful to
habitable structures, stating, “The Commission selects modified route 39 over modified
route 125 based on a preference to parallel an existing transmission line and for
aesthetic purposes to avoid a scenic roadway that is appreciated as such by the
community.”

Another point of emphasis is in Commission Substantive Rule 25.101(b)(3)(B).
This section of the rule emphasizes the paralleling of compatible ROW (including
property boundaries) and conforming to the Commission’s policy of prudent avoidance
of eleciric and magnetic fields. Regarding property boundaries, the Commission in

Docket No. 43599, Application of LCRA TSC Transmission Services Corporation to

SOAH

2Final Order in Docket No. 47808 at page 1, (Jan. 18, 2019).
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amend its CCN for the Proposed Blumenthal Substation and 138-kV Transmission
Line, concluded that the term “property lines” in Commission Substantive Rule
25.101 (b)(3)(B)(iii) refers to the property boundaries of a landowner's total contiguous
area of land; the term does not refer to tax-parcel lines. It also is important to recognize
that, all else being equal, paralieling existing transmission lines (particularly of equal or
greater size and visibility) reduces the incremental impact on the community and
landowners compared to paralleling other compatible rights-of-way that do not include
transmission towers or similar infrastructure.®

Finally, although some categories of data tabulated in the Environmental
Assessment can be routing factors, they deserve less weight than other factors
required by statute and rule. For example, being in the “foreground visual zone” of
state and U.S. highways may not necessarily be a detriment unless the affected state
and U.S. highways are widely recognized as scenic routes, highways, or byways. A
high number in the category of foreground visual zone of highways can be a good
factor, as it indicates that a route may be more compliant with the routing criteria by

following highways, which are generally considered compatible corridors.

WHEN WEIGHING THE FACTORS TO BE CONSIDERED, IS IT POSSIBLE THAT
SUBSTANTIALLY BETTER PERFORMANCE WITH RESPECT TO ONE FACTOR
CAN ULTIMATELY OUTWEIGH INFERIOR PERFORMANCE WITH RESPECT TO
ANOTHER FACTOR?

Yes. A hypothetical example of this would be when one route impacts a relatively small
number of habitable structures but parallels a small amount of the available existing

compatible ROW. In such a circumstance, it may be appropriate to select a route that

SNone of the routes presented in the CPS Application paralle! existing transmission lines.

SOAH Docket No. 473-21-0247
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impacts more habitable structures if that route also outperforms other routes in its

paralleling of existing compatible ROW.,

Q CAN UNIQUE CIRCUMSTANCES NOT READILY CAPTURED IN ROUTING
FACTORS MODIFY THE SELECTION OF A TRANSMISSION LINE ROUTE?

A Yes. | can offer three examples of such unique circumstances. First, in
Docket No. 38290, Application of Sharyland Ulilities, LP to Amend its CCN for the
Proposed Hereford to White Deer 345-kV CREZ Transmission Line, the iconic beauty
and engineering challenges of Palo Duro Canyon, with higher habitable structure
counts on another route that avoided Palo Duro Canyon, led the Commission to select
a more expensive route for the transmission line proposed in that proceeding.

In Docket No. 38354, Application of LCRA TSC Transmission Services
Corporation to Amend its CCN for the Proposed McCamey D to Kendall to Gillespie
345-kV CREZ Transmission Line, the Commission found the well-developed Interstate
Highway 10 corridor was a more compatible ROW for paralleling purposes than the
alternative paralleling opportunities available in the Texas Hill Country. This led the
Commission to select a route with higher habitable structure counts and cost more than
other alternative routes

Last, in Docket No. 38597, Application of Oncor Electric Delivery Company LLC
to Amend its CCN for the Proposed Krum to West Anna 345-kV CREZ Transmission

Line, the adverse impact on community values* of crossing the Greenbelt multi-use trail

4The Commission has previously defined "community values” as: [A] shared appreciation of an
area or other natural or human resource by a national, regional, or local community. Adverse effects
upon community values consist of those aspects of a proposed project that would significantly alter the
use, enjoyment, or intrinsic value attached to an important area or resource by a community. Application
of AEP Transmission Services Corporation to Amend its Certificate of Convenience and Necessity for a
345-kilovolt Double-circuit Line in Caldwell, Guadalupe, Hays, Travis and Williamson Counties, Texas,
Docket No. 33978, Order at FoF 118 (Oct. 10, 2008).

SOAH Docket No. 473-21-0247
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system, along with both the routing factor performance and the large size of the
structures required to cross the Greenbelt in the only location allowed by the U.S. Army
Corps of Engineers, led the Commission to select a route that was significantly longer
and had much more length not paralleling existing compatible ROW (including property
boundaries) compared to alternative routes.

These three examples show it is important to consider not just the statutory
routing factors and the Commission’s rules, but also any significant unique

circumstances that may not be captured within those routing factors.

ARE THERE UNIQUE CIRCUMSTANCES IN THIS PROCEEDING?

Yes. There is significant active residential property development within the study area.
Some developers of properties worked closely with CPS Energy to propose amended
segment alignments in locations where the developers will accept the transmission line
on their land. These developers also agreed to provide the ROW easement on their
properties at a 20 percent discount to CPS Energy’s estimated cost for ROW.> One
developer also agreed to donate 2,059 feet of the easement required on Segment 42a.
This is a unique circumstance and presents a routing opportunity for the Proposed
Project. From a policy perspective, this collaboration between a utility proposing to
build a transmission line and the owners of property directly affected by the
transmission line should be viewed favorably and encouraged for future CCN

proceedings.

SToutant Ranch, Lid., Pinson Interests Lid. LLP, and Crighton Development Co.’s Statement on

Route Adequacy and Request for Approval of Proposed Agreed Amendments 1o CPS Energy's
Application filed on November 24, 2020.

SOAH Docket No. 473-21-0247
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HAVE YOU ESTIMATED THE VALUE OF THE 20 PERCENT DISCOUNT ON THE
EASEMENT THAT THE DEVELOPERS HAVE AGREED TO PROVIDE ON
SEGMENTS 42A, 46A, AND 49A?

Yes. The developers claim as much as two miles of the route on Segments 42a, 46a,
and 49a would be on their properties, they have agreed to a 20 percent discount relative
to CPS Energy’s estimate of $0.50 per square foot of ROW. | estimate this discount to

be as much as $105,600.°

PLEASE ELABORATE ON THE DONATED ROW ON SEGMENT 42A.
The owner of the property agreed to donate 2,059 feet of the ROW along segment 42a,
if the PUC orders the Proposed Project to be located on this segment.” The savings

from this donated land is reflected in the CPS Energy cost estimates.

ARE THERE ROUTING FACTORS IN THIS PROCEEDING THAT ARE NOT USEFUL
FOR DETERMINING THE ROUTE THAT BEST MEETS THE REQUIREMENTS OF
PURA AND THE PUCT SUBSTANTIVE RULES?

Yes. When there is little or no adverse impact for the route alternatives for a particular
routing factor, then that routing factor does not provide useful information for
determining the route that best meets the requirements of PURA and the PUC
Substantive Rules. In this proceeding, several routing factors have little to no adverse
impact on any routes. The statements below are based on the routing factor data in

the EA.

62 miles x 5,280 ft/mile x 100’ wide ROW x $0.50/sq ft x 20% = $105,600.
"Direct Testimony of Scott Lyssy at page 6, lines 27-29.
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in the routing factor tables in Table 4-1 in the Amended EA, there are several

criteria with a value of zero for the 31 filed routes and the one additional route |

identified. These factors are:

Length of route utilizing existing electric facility ROW (transmission);
Length of ROW parallel and adjacent to existing transmission line ROW,
Length of the route across parks/recreational areas;

Number of additional parks/recreational areas within 1,000 feet of the route
centerline;

Length of ROW across cropland;
Length of route across land irrigated by traveling systems (rolling or pivot type);

Length of route across conservation easements and/or mitigation banks
(Special Management Area);

Length of route across gravel pits, mines, or quarries;

Length of ROW parallel and adjacent to pipelines;

Number of pipeline crossings;

Number of electric transmission line crossings;

Number of IH, US, and state highway crossings;

Number of Farm-to-Market (FM) or Ranch-to-Market (RM) road crossings;

Number of FAA registered airports (runways <3,200 feet) within 10,000 feet of
the route centerline;

Number of private airstrips within 10,000 feet of the ROW centerline and
substation site;

Number of heliports within 5,000 feet of the ROW centerline and substation site;

Number of commercial Amplitude Modulation (AM) radio transmitters within
10,000 feet of the route centerline;

Number of oit and gas wells within 200 feet of the route centerling;

SOAH Docket No. 473-21-0247

PUC Docket No. 51023
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« Estimated length of ROW within foreground visual zone of IH, US and state
highways;

« Estimated length of ROW within foreground visual zone of FM/RM roads;

+ Estimated length of route within foreground visual zone of parks/recreational
areas;

+ Length of ROW across bottomland/riparian woodlands;
« Length of route across NWI mapped wetlands;

« Length of route across critical habitat of federally listed endangered or
threatened species; and

« Length of ROW across open water (lakes, ponds).
Given there is no variance between the 32 routes, these 25 criteria are not helpful in
this proceeding to determine the route that best meets the requirements of PURA and

the PUCT Substantive Rules.

CPS Energy’s Filed Routes,
Best Addresses Route, and TPWD Recommendation

PLEASE DESCRIBE CPS ENERGY’S PROPOSED ROUTES.

CPS Energy originally filed 29 routes for the Proposed Project using a combination of
49 noticed route segments. The Amended Application expands the number of routes
to 31 alternative routes. The western end of the Proposed Project will be one of six
possible tap points on the existing Ranchtown to Menger Creek 138 kV transmission
line. The eastern end of the Proposed Project will be the proposed CPS Energy Scenic
Loop substation located at one of seven possible locations, all in Bexar County. Figure

1 shows the locations of these seven possible locations.

SOAH Docket No. 473-21-0247
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Figure 1

Figure 1 88 ® Legend
Substation Locations # Habitable Structure
P ariterts: B Je Route Segments

: [ .

B @ Substation Site

DID CPS ENERGY IDENTIFY THE ROUTE THAT BEST ADDRESSES THE

REQUIREMENTS OF PURA AND THE PUC SUBSTANTIVE RULES?

In CPS Energy’s original application, it identified Route Z as the route of the

originally-proposed 29 routes that best addresses the requirements of PURA and the

PUCT Substantive Rules. Below are the bullet points from the Application that provide

the rationale for selecting Route Z:

Has the lowest estimated cost of any of the 29 alternative routes at $38,330,469;
Is the shortest of any of the 29 alternative routes at 4.58 miles in length;
Has a relatively high percentage of ROW parallel and adjacent to existing roadways

and apparent property lines at 69 percent (which is within 14 percent of the highest
percentage for any route at 83 percent);

SOAH Docket No. 473-21-0247
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Utilizes Substation Site 7, which will allow for greater shieiding of the substation
from public roadways;

Has the second shortest length across upland woodland/brushland at 3.59 acres
(compared to 3.41 acres for the lowest);

Has a moderate area of ROW across golden-cheeked warbler modeled habitat
designated as a 3-Moderate High and 4-High Quality at 9.47 acres;

Has a moderate number of habitable structures within 300 feet of the route
centerline at 30; and

Utilizes Segment 42, which has approximately 2,059 feet of ROW that the
landowner has agreed to donate to CPS Energy if a route utilizing Segment 42 is
approved by the Commission (approximately 8.51 percent of Route Z).

(Application, pages 29-30)

IS ROUTE Z STILL A ROUTE ALTERNATIVE?

No. CPS Energy filed an amended Application on December 23, 2020. The Amended

Application does not include Route Z as an alternative route. It does, however, include

Route Z1, which is similar to Route Z, but for the use of Segments 42a 46a, and 46b

(instead of Segments 42 and 46), which were included with the Amendment.

DID CPS ENERGY IDENTIFY THE ROUTE THAT BEST ADDRESSES THE

REQUIREMENTS OF PURA AND THE PUCT SUBSTANTIVE RULES IN ITS

AMENDED APPLICATION?

No.

PLEASE UPDATE THE BULLET POINTS CPS PROVIDED FOR ROUTE Z, WITH

ROUTE Z1’S ROUTING FACTORS.

Route Z1 has the following:

SOAH Docket Neo. 473-21-0247
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Has the second lowest estimated cost of any of the 312 alternative routes at
$38,474,771;

Is the shortest of any of the 31 alternative routes at 4.53 miles in length;

Has a relatively high percentage of ROW parallel and adjacent to existing roadways
and apparent property lines at 68 percent (which is within 18 percent of the highest
percentage for any route at 83 percent);

Utilizes Substation Site 7, which will allow for greater shielding of the substation
from public roadways;

Has the fourth shortest length across upland woodland/brushland at 3.60 acres
(compared to 3.12 acres for the lowest);

Has a moderate area of ROW across golden-cheeked warbler modeled habitat
designated as a 3-Moderate High and 4-High Quality at 11.12 acres;

Has a moderate number of habitable structures within 300 feet of the route
centerline at 30; and

Utilizes Segment 42a, which has approximately 2,059 feet of ROW that the
landowner has agreed to donate to CPS Energy if a route utilizing Segment 42a is
approved by the Commission.

DID TEXAS PARKS AND WILDLIFE DEPARTMENT (“TPWD”) SUBMIT A LETTER

WITH ITS RECOMMENDATIONS AND COMMENTS ABOUT THE PROJECT?

Yes. TPWD evaluated the 29 routes proposed in CPS Energy’s original Application.

TPWD stated Alternative Route AA appeared to be the route that causes the least

adverse impacts to natural resources.

DID TPWD STATE WHY IT RECOMMENDED ROUTE AA?

Yes. The TPWD letter stated TPWD selected Route AA as its recommended route

primarily because it:

8CPS Energy originally filed 29 routes, there were 31 filed with the Amended Application.
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is the fourth shortest route of the 29 alternative routes, at 4.77 miles (Route Z is the
shortest at 4.58 miles);

is the fourth shortest route across upland woodlands/bushlands; at 3.77 miles
(Route Z is the shortest at 3.59);

has a relatively high percentage of ROW parallel to other existing ROW at 39%
(Route Y has the highest percentage at 58%, Route T has the lowest at 9%);

is tied with Route J as having the fifth least amount of area of ROW across
golden-cheeked warbler modeled habitat designated as 3-Moderate High and
4-High Quality, at 7.39 acres; and

is located almost entirely in Karst Zone 5, defined as cavernous and non-cavernous
areas that do not contain endangered karst invertebrate species. Approximately
650 feet of the west end of the 4.77-mile long route occurs in Karst Zone 3, defined
as areas that probably do not contain endangered karst species.

(TPWD letter, PUC Interchange ltem 343, page 3.)

IS ROUTE AA STILL A ROUTE ALTERNATIVE?

No. In the Application Amendment CPS Energy filed on December 23, 2020, Route

AA is not included as an alternative. The Application Amendment does, however,

include Route AA1, which is similar to Route AA, but for the use of Segment 46a which

was included with the Amendment. The Amendment removed portions of the original

segments 42 and 49. Previously, Segment 42 directly connected to Segment 49. With

the Amendment, Segments 46a or 46 are needed to connect Segments 42a and 49a.

DID TPWD PROVIDE AN UPDATED RECOMMENDATION AFTER CPS ENERGY

AMENDED ITS APPLICATION?

No, however, Routes AA1 and AA2 would be the routes most similar to the original

Route AA.

SOAH Docket No. 473-21-0247
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Route Comparison

WHAT ROUTES DID YOU REVIEW?

| reviewed the 31 proposed routes CPS Energy filed in its Application and Amendment,
and one additional route, Route AA2. This included a detailed review of the EA, the
routing factors for each route, a desktop review of the study area via the GIS data and

aerial photography, and a review of the intervenor maps.

WHAT IS ROUTE AA2?

Route AA2 consists of these segments; Substation Site 7-54-20-36-42a-46a-49a. This
route is identical to Route AA1, except it utilizes Segment 46a instead of 46. It is
identical to Route Z1 except that it utilizes Segment 49a instead of 46b. | identified
Route AAZ while looking at aerial photography of CPS Energy’s proposed routes and
requested route data information through discovery, Lisa Chandler’s first RFIl to CPS

Energy.

PLEASE EXPLAIN HOW YOU PROCEEDED WITH YOUR REVIEW.

| started by assembling route factor data from CPS Energy for all 32 identified routes.
That data was contained in Table 4-1 Amended of the EA and in response to discovery.
Exhibit BCA-1 presents the routing factors for these 32 routes. Exhibit BCA-1 also
presents the cost estimates from CPS Energy and my calculated factors for the
distance not parallel to various types of linear features. As | have done in past
proceedings before the Commission, | use the distance nof parallel to linear features

to evaluate paralleling performance.
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PLEASE EXPLAIN WHY YOU USE THE LENGTH OF A ROUTE NOT PARALLEL
TO LINEAR FEATURES TO EVALUATE PARALLELING PERFORMANCE.

Using the length of a route paralleling a ROW or the percentage of the total length of a
route paralleling a ROW can be misleading because the alternative routes under
consideration may have different lengths. For example, if we had a route of 200 miles
that paralleled existing transmission lines for 50 percent of its length and another
alternative route of 100 miles that paralleled existing transmission lines for only
25 percent of its length, it would not be appropriate to say the 200 mile line outperforms
the 100 mile line regarding paralleling existing transmission lines because the 200 mile
route would have 100 miles of iength that does not paralle! existing transmission lines
while the 100 mile route would have only 75 miles of length that does not parallel
existing transmission lines. By measuring existing ROW paralleling performance by
miles that do not paralie! that ROW, total line length is removed from the measure and,
instead, the focus is appropriately placed on minimizing the number of new
transmission line route miles that do not parallel the particular ROW in question. The

Administrative Law Judges in Docket No. 38597 endorsed the merit of this approach.®

WHY DO YOU NOT INCLUDE THE LENGTH OF A ROUTE ON YOUR
COMPARISON?

In my experience, the Commission has not emphasized length in its routing decisions.
The data on the length of a line not paralleling compatible ROW provides a way to
measure the new impact of the transmission line and not just the raw number of the

fength of the line. Also, the cost of a route largely reflects the length of a route.

SApplication of Oncor Electric Delivery LLC to Amend a Certificate of Convenience and

Necessity for the Krum West to Anna 345-kV CREZ Transmission Line in Collin, Cooke, Denton, and
Grayson Counties, Texas, Docket No. 38597, PFD at 46 (February 9, 2011).

SOAH Docket No. 473-21-0247

PUC Docket No. 51023
Page 21 BRUBAKER & ASSOCIATES, INC.



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

22

Direct Testimony of Brian C. Andrews

HAVING ASSEMBLED ROUTING FACTOR DATA FOR THESE 32 ROUTES YOU
EVALUATED, HOW DID YOU PROCEED?
In Exhibit BCA-2, | present an evaluation of the 32 routes based on comparing the
relative performance of each route regarding (1) habitable structure counts,
(2) estimated total cost, (3) paralleling of existing ROW (roads, railways, canals, etc.),
(4) paralleling of all compatible ROW (including apparent property boundaries),
(5) length across upland woodlands/brushlands, (6) length across areas of high
archeological site potential, and (7) area of ROW across Golden-cheeked warbler
modeled habitat designated as 3-Moderate High or 4-High Quality. In my experience,
the Commission has put significant weight upon those factors in its routing decisions.™
| graded each of the proposed routes for each routing factor as being relatively
superior in performance (color coded green); relatively moderate in performance (color
coded yellow) or relatively poor in performance (color coded red).

In Exhibit BCA-2, | defined superior relative performance as performance falling
between: (i) best performance, and (ii) one-third of difference in performance between
the best and worst performance. | defined moderate relative performance as
performance falling between: (i) one-third of the difference between best and worst
performance, and (ii) two-thirds of the difference between best and worst performance.
| defined poor relative performance as performance falling between: (i) two-thirds of the
difference between best and worst performance, and (ii) worst performance. For
example, if the best performance for a particular factor was 0 miles and the worst

performance was 100 miles, superior performance for that factor would run from 0 to

19] typically would include length not parallel to existing transmission lines; however, none of the

routes parallel existing transmission lines.
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33 miles, moderate performance for that factor would run from 34 miles to 66 miles,

and poor performance would run from 67 miles to 100 miles.

WHAT ARE YOUR INITIAL OBSERVATIONS FROM YOUR RELATIVE ROUTING
FACTOR EVALUATION?
My first observation is there is no single route with relatively superior performance in
all seven factors. There is, however, a route that has relatively superior performance
in six of the factors in Exhibit BCA-2, Route BB. This route has 24 habitable structures
within 300 feet, which is four times more than the route with the fewest. Route BB has
an estimated cost of $42.74 million, which is $4.5 million or 12 percent more expensive
than the least expensive route. Route BB has the highest impact of any route
alternative on modeled Golden-cheeked warbler habitat.

My second observation is five routes have an estimated cost under $40 million.
The cost estimates range from $38.3 million to $56.2 million. The five routes with an
estimated cost under $40 million are Z1, AA1, AA2, DD, and EE. These five routes
have relatively superior or moderate performance in all factors in Exhibit BCA-2 and
have 30 or 31 habitable structures within 300 feet of the route centerline.

My third observation is that three routes, Routes P, Q1 and R1 have relatively
low numbers of habitable structures within 300 feet of the route centerline, with 12,
6 and 7 respectively. Route Q1 is tied for the lowest number of habitable structures
within 300 feet of the route centerline with 6, Route P has 12, and Route R1 has 7. The
range of habitable structures for all routes is 6 to 69. Route Q1 has an estimated cost
of $45.9 million, which is $7.6 million or 20 percent more expensive than the least

expensive route. Routes P and R1 have estimated costs of approximately
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$43.5 million, which is $5.2 million or 14 percent more expensive than the least
expensive route.

| evaluate the nine routes | discussed above next in my testimony.

Q PLEASE DESCRIBE ROUTE BB.

Route BB utilizes Substation Site 7 and consists of the following route Segments:
54-21-25-37-38-43. This route has 24 habitable structures within 300 feet of the route
centerline and has an estimated cost of $42.74 million. Figure 2 below presents Route
BB using Google Earth and GIS data obtained from CPS Energy.

Figure 2

Legend
N # Feature 2
&» Other Route Segments
<» Route BB
& Substation Site
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DOES ROUTE BB BEST ADDRESS THE REQUIREMENTS OF PURA AND THE
PUCT SUBSTANTIVE RULES?

No. While Route BB does have relatively superior performance across six routing
factors in Exhibit BCA-2, it does not best address the requirements of PURA and the
PUCT Substantive Rules. This route has an estimated cost that is $4.5 million or
12 percent more expensive than the least expensive route (Route AA1) and only
improves upon the number of habitable structures by six, relative to the route most
similar to CPS Energy’s original “best meets” route. Route BB has 24 habitable
structures versus Route Z1, which has 30. Route BB has 25.08 acres across modeled
3-Moderate High or 4-High Quality habitat of the Golden-cheeked warbler. Route BB

is the second worst performing route for the Golden-cheeked warbler factor.

PLEASE DESCRIBE ROUTES P, Q1, AND R1.
Routes P, Q1 and R1 are similar as they begin at Substation Site 6. Routes P and R1,
both end with Segment 43. Route Q1 ends with Segment 44,
These three routes consist of the following Segments:
+  Route P —50-15-22-25-37-38-43
«  Route Q1 —50-15-26a-38-39-44

+ Route R1 -50-15-26a-38-39-44

These routes and the segments they utilize are presented below in Figure 3.
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Figure 3

Figure 3 ' 122~ P Legend
Routes P, Q1, & R1 N # Habitable Structure
. s OtherRoute Segments

Routes P, Q1, &R1

Routes P, Q1, and R1 have relatively superior performance in the number of
habitable structures within 300 feet, with 12, 6 and 7 respectively. However, Route Q1
has moderate performance only with respect to cost, with an estimated cost of
$45.9 million or 20 percent more expensive than the least expensive route. Routes P
and R1 have relatively superior performance regarding cost, with Route P having an
estimated total cost of $43.41 million and Route R1 having an estimated cost of
$43.52 million. The costs of these two routes are approximately $5.2 million or
14 percent more expensive than the least expensive route. | believe a 20 percent or

even a 14 percent increase to the cost of a proposed route cannot be justified in this
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proceeding. Like Route BB, | conclude the Commission should not approve these three

routes for the proposed project.

Q DID YOU CONSIDER OTHER FACTORS FOR RECOMMENDING AGAINST

ROUTES P, R1 AND BB?

Yes. | also considered the impact on modeled Golden-cheeked warbler habitat. The
ROW for Route P would go across 25.11 acres of modeled 3-Moderate High or 4-High
Quality habitat. This is the most of any proposed route. Similarly, Route BB goes
across 25.08 acres and Route R1 across 19.03 acres. This is modeled habitat, but this
species is listed as endangered by both the TPWD and the United States Fish and
Wildlife Service and care should be taken to minimize potential impact to this

endangered species.

Q PLEASE DISCUSS THE REMAINING FIVE ROUTES FROM YOUR LIST OF NINE.

These five routes are Z1, AA1, AA2, DD, and EE. They are similar routes that all use
Substation Site 7 and tie in to the existing transmission line using either Segment 46b
or 49a. The routes on this short list consist of these segments:

« Route Z1 — 54-20-36-42a-46a-46b

+  Route AA1 - 54-20-36-42a-46-49a

+ Route AA2 - 54-20-36-42a-46a-49a

+ Route DD — 54-20-36-35-34-41-46a-46b

+ Route EE —54-20-36-35-41-46a-49a

All five of these proposed routes have an estimated cost that is less than $40 million.

Figure 4 shows the segments these five routes utilize.
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Figure 4

| Flgure 4 ; 4 Legend
Routes Z1, AA1, AA2, DD, & EE # Habitable Structure

+» Other Route Segments
«» Routes Z1, AA1, AA2, DD, & EE

Besides having cost estimates of below $40 million, these five routes have
relatively superior or relatively moderate performance in all routing factors in Exhibit
BCA-2 with no relatively poor performing factors.! They have 30 or 31 habitable
structures within 300 feet of the route centerline. With estimated costs ranging from
$38.29 million to $39.76 million, these are the five least costly routes. These five routes
have lengths not parallel to existing ROW ranging from 2.87 to 3.04 miles. Regarding
the length across upland woodlands and brushlands, they range from 3.12 miles to
3.81 miles. These five routes affect between 9.60 and 11.81 acres of modeled

Golden-cheeked warbler habitat. Given the similarity of the segments comprising these

"There are 4 other routes that have yellow or green in all factors, D1, 1, J1, and M1. They all
have over 40 habitable structures and cost over $42.88 million.
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five routes and their routing factor performance, three decisions have to be made to
select the best from this group: First, should the route use Segment 42a or Segments
35, 34, and 417 Next, should the route utilize Segment 46 or 46a? Last, should the

route utilize Segment 46b or 49a?

SHOULD THE PROPOSED PROJECT UTILIZE SEGMENT 42A OR SEGMENTS 35,
34, AND 41?

The Proposed Project should utilize Segment 42a. First, a portion of ROW along
Segment 42a would be donated to CPS Energy if the PUCT approves a route that
utilizes that segment. This will reduce ROW acquisition costs of the project and reduce
the probability of a condemnation action. Second, Segment 42a would avoid a
habitable structure within 300 feet of Segment 35. Last, it appears from the intervenor
map and EA that Segment 42a avoids property belonging to the Northside Independent
School District and a proposed middle school to be built on Segment 41. For these
reasons, Segment 42a should be selected over 35, 34, and 41. Of the five proposed
routes | identified as the best route options, only Routes Z1, AA1 and AA2 use Segment

42a. The other two routes use Segments 35, 34 and 41.

SHOULD THE PROPOSED PROJECT UTILIZE SEGMENT 46 OR SEGMENTS 46A?
Segments 46 and 46a are very similar. These segments have the same start and end
points. They differ in that Segment 46a has a jog in it that avoids a habitable structure
(Map ID 15) that is 174 feet from Segment 46. This can be seen above in Figure 4.
Segment 46a was identified in CPS Energy’s Application Amendment, which moved
Segment 46 further away from the habitable structure. The developers who own

propenty affected by Segment 46a proposed this segment. Segment 46a should be
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used rather than Segment 46. Of proposed Routes Z1, AA1 and AA2, only Routes Z1
and AA2 use Segment 46a. Route AA1 uses Segment 46. Further, the developers
have agreed that their proposed modifications would not result in any net cost increase.
Although this modification adds length and turning structures to avoid a habitable

structure, it should not result in any in any increased cost.

Q PLEASE DISCUSS SEGMENTS 46B AND 49A.
| show these two segments below in Figure 5. Segment 46b is shown in yellow;
Segment 49a is green.

Figure 5

Figure 5 ' #i

# Habitable Structure
Segment 460

&» Segment 49a

Segments 46b and 49a

o Segments 46/46a

Google Earth
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Segment 46b and 49a have few differences in their routing factors. Segment 46b has
one habitable structure, while Segment 49a has none. Segment 46b is 0.99 miles long,
while Segment 49a is 1.35 miles long. They have similar impacts on woodlands and
modeled 3-Moderate High or 4-High Quality Golden-cheeked warbler habitat. While
conducting my deskiop review of these two segments, the elevations of the two
segments stood out as a way to differentiate these two segments. In my Exhibit BCA-3,
| present the elevation profiles of Segments 46b and 49a. This exhibit presents the
elevation of the segment, measured in feet above sea level, as the segment progress
west from the existing transmission line to its intersection with Segments 46 and 46a.

The elevations of these two segments are very different. Segment 46b has
elevation ranging from 1,541 feet to 1,700 feet, with an average elevation of
1,625 feet. In one 380-foot section of the segment, the elevation changes from
1,588 feet to 1,685 feet. In another section, the elevation is near 1,700 feet for
approximately 760 feet. 1,700 feet is nearly the highest elevation in the study area.

Segment 49a has elevation with a small range from 1,514 to 1,599 feet with an
average elevation of 1,560 feet. The routing of this segment avoids the higher
elevations of Segment 46b and has no abrupt changes in elevation. The peak elevation
of Segment 49a is 101 feet lower than the peak elevation of Segment 46b. | expect
placing the transmission line at lower elevations would reduce visibility of the line in the
area.

The alignment of Segment 46b also would result in the habitable structure (Map
ID 16) near it to have at least three transmission line towers within 400 feet of this
residence.

Given there are no habitable structures on Segment 49a and it is located at

lower elevations, the Proposed Project should utilize Segment 49a instead of Segment
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46b. Of proposed Routes Z1 and AA2, only Route AA2 uses Segment 49a. Route Z1

uses Segment 46b.

Q DO YOU HAVE ANY OTHER INFORMATION TO RELAY WITH RESPECT TO
SEGMENTS 42A, 46A, AND 49A?

A Yes. In Developers’ request to amend CPS Energy’s application,'? which was agreed
to by CPS Energy,'® the Developers stated the following, “Developers have agreed that
if the Commission selects a route that involves any of Segments 42a, 46a, or 49a,
Developers will forgo the condemnation process and provide all necessary,
non-donated ROW across their properties at a 20% discount compared to CPS
Energy’s assumed cost of ROW.” In addition to the ROW to be donated by the
Developers along Segment 42a, the Developers have agreed to donate additional
ROW as necessary to offset any incremental costs associated with their agreed routing
options. Because Developers will accept the transmission line on their properties along
these segments and provide the ROW at a discount, it is reasonable to conclude the
Commission should route the transmission line on these segments. The Developers
state that roughly two miles of the transmission line could be on their property. As |

stated previously, | estimate this discount to be approximately $105,600.

"2Toutant Ranch, Ltd., Pinson Interests Lid. LLP, and Crighton Development Co.'s Statement
on Route Adequacy and Request for Approval of Proposed Agreed Amendments to CPS Energy's
Application filed on November 24, 2020.

8CPS Energy s response to statement on route adequacy and request for approval of agreed
amendments to CPS Energy's application by Toutant Ranch, Ltd.. Pinson Interests Ltd. LLP, and
Crighton Development Co. filed on November 24, 2020.
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Q YOU EARLIER IDENTIFIED THREE DECISIONS TO BE MADE TO SELECT THE

BEST ROUTE FROM THE FIVE ROUTES ON YOUR SHORT LIST. FIRST, SHOULD
THE ROUTE USE SEGMENT 42A OR SEGMENTS 35, 34, AND 41?

Segment 42a.

Q NEXT, SHOULD THE ROUTE UTILIZE SEGMENT 46 OR 46A?

Segment 46a.

Q LAST, SHOULD THE ROUTE UTILIZE SEGMENT 46B OR 49A?

Segment 49a.

Q WHICH OF THE FIVE ROUTES ON YOUR SHORT LIST UTILIZE SEGMENTS 42A,

46A, AND 49A?
Only Route AAZ2 utilizes all three of these segments. Route AA2 consists of the

following route segments, starting from Substation Site 7: 54-20-36-42a-46a-49a.

Q PLEASE DISCUSS ROUTE AA2 WITH RESPECT TO THE ROUTING FACTORS

YOU PRESENT IN YOUR EXHIBIT BCA-2.
Route AAZ2 has relatively superior performance in three factors, and relatively moderate
performance in four factors, with no relatively poor performance.

Regarding the number of habitable structures within 300 feet, Route AA2 is in
the relatively moderate performance band, with 30 habitable structures. The range in
this factor is 6 to 69.

Regarding the estimated total cost of the project, Route AA2 has an estimated

cost of $39.05 million. This is in the relatively superior performance band. Route AA2
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is the fourth least expensive route. The proposed routes range in cost from
$38.3 million to $56.2 million. | note the $39.05 million cost estimate for Route AA2
does not reflect the 20 percent discount on the cost of ROW that that Developers
agreed to for Segments 42a, 46b, and 494, if they are utilized. So, the actual cost for
Route AA2 would be expected to be approximately $105,000 less than CPS Energy’s
$39.05 million estimate.

Regarding the length not parallel existing ROW, Route AA2 has 3.04 miles,
which is relatively superior performance. The range in this factor is 2.22 miles to
5.43 miles.

Regarding the length not parallel existing ROW including property fines, Route
AAZ has 2.26 miles, which is relatively moderate performance. The range in this factor
is 0.97 miles to 3.43 miles.

Regarding the length of ROW across upland woodlands and brushlands, Route
AA2 has 3.88 miles, which is relatively superior performance. The range in the factor
is 3.12 miles to 6.52 miles.

Regarding the length of the ROW across areas of high archaeological site
potential, Route AA2 has relatively moderate performance with 1.0 miles. The range
in this factor is 0.00 miles to 2.00 miles.

Regarding the length of ROW across areas of modeled Golden-cheeked
warbler habitat designated 3-Moderate High or 4-High Quality, Route AA2 has
11.81 acres, which is relatively moderate performance. The range in this factor is

2.95 acres to 25.11 acres.
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IS ROUTE AA2 SUPERIOR TO ROUTES P, Q1, R1, AND BB?

Yes. Routes P, Q1, R1, and BB impact fewer habitable structures than Route AA2, but
the impact to 6 to 24 fewer habitable structures comes at an incremental cost of
between $3.7 million to $6.9 million. This would be a 9 percent to 18 percent cost
increase. Additionally, Routes P, R1 and BB would affect between 12.03 and
25.11 acres of modeled 3-Moderate High or 4-High Quality Golden-cheeked warbler
habitat, compared to 11.81 acres on Route AA2. The increased cost or increased
potential to impact the habitat of an endangered species is not warranted. Route AA2

is superior to Routes P, Q1, R1, and BB.

IS ROUTE AA2 THE ROUTE THAT BEST ADDRESSES THE REQUIREMENTS OF
PURA AND THE PUCT SUBSTANTIVE RULES?

Yes. Route AA2 is the route that best address the requirements of PURA and the
PUCT Substantive Rules. This route best balances the routing factors. It is the fourth
least expensive route, having an estimated cost of $39.05 million before reflecting the
20 percent discount of ROW acquisition costs that the Developers has agreed to on
Segments 42a, 46a, and 49a. As | have discussed, the Developers proposed the
alignments of Segments 42a, 46a, and 49a in locations where they will accept the
transmission line on land they own. These Developers state that roughly two miles of
the transmission line along Segments 42a, 46a, and 49a would be on their property;
this is equal to 41 percent of the length of Route AA2. Route AA2 has a relatively
moderate number of habitable structures within 300 feet, with 29. Route AA2 also has
a relatively moderate impact on modeled 3-Moderate High and 4-High Quality
Golden-cheeked warbler habitat. The ALJs should recommend, and the Commission

should approve, Route AA2 for the Proposed Project.
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DID YOU RECHECK ALL OF THE ROUTING FACTORS FOR AA2 TO ENSURE
ROUTE AA2 IS THE ROUTE THAT BEST ADDRESSES THE REQUIREMENTS OF
PURA AND THE PUCT SUBSTANTIVE RULES?

Yes. | rechecked all routing factors in Exhibit BCA-1 for Route AA2 to ensure | missed
no critical information that would change my conclusion that Route AA2 is the route
that best addresses the requirements of PURA and the PUCT Substantive Rule. From

the recheck, | found no reason to change my conclusion.

DOES THIS CONCLUDE YOUR TESTIMONY?

Yes, it does.
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PLEASE STATE YOUR NAME AND BUSINESS ADDRESS.
Brian C. Andrews. My business address is 16690 Swingley Ridge Road, Suite 140,

Chesterfield, MO 63017.

PLEASE STATE YOUR OCCUPATION.
| am an Associate with the firm of Brubaker & Associates, inc. (“BAl"), energy,

economic, and regulatory consultants in the field of public utility regulation.

PLEASE STATE YOUR EDUCATIONAL BACKGROUND AND PROFESSIONAL
EMPLOYMENT EXPERIENCE.
| received a Bachelor of Science Degree in Electrical Engineering from the Washington
University in St. Louis/University of Missouri-St. Louis Joint Engineering Program. |
have also received a Master of Science Degree in Applied Economics from Georgia
Southern University.

| have attended training seminars on multiple topics including class cost of
service, depreciation, power risk analysis, production cost modeling, cost estimation
for transmission projects, transmission line routing, MISO load serving entity
fundamentals, and more.

| am a member and the immediate Past President of the Society of Depreciation
Professionals. | have been awarded the designation of Certified Depreciation
Professional (“CDP”) by the Society of Depreciation Professionals. | am also a certified
Engineer Intern in the State of Missouri.

As an Associate at BAI, and as a Senior Consultant, Consultant, Associate
Consultant and Assistant Engineer before that, | have been involved with several

regulated and competitive electric service issues. These have included book
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Appendix A
Direct Testimony of Brian C. Andrews

depreciation, fuel and purchased power cost, transmission planning, transmission line
routing, resource planning including renewable portfolic standards compliance, electric
price forecasting, class cost of service, power procurement, and rate design. This has
involved use of power flow, production cost, cost of service, and various other analyses
and models to address these issues, utilizing, but not limited to, various programs such
as Strategist, RealTime, PSS/E, MatLab, R Studio, ArcGIS, Excel, and the United
States Department of Energy/Bonneville Power Administration’s Corona and Field
Effects (“CAFE”) Program. In addition, | have received extensive training on the
PLEXOS Integrated Energy Model and the EnCompass Power Planning Software. |
have provided testimony on many of these issues before the Public Service
Commissions in Arizona, Arkansas, Florida, lllinois, Indiana, Kansas, Michigan,
Minnesota, Missouri, Montana, New Mexico, Oklahoma, and Texas.

BAI was formed in April 1995. BAIl provides consulting services in the
economic, technical, accounting, and financial aspects of public utility rates and in the
acquisition of utility and energy services through RFPs and negotiations, in both
regulated and unregulated markets. Our clients include large industrial and institutional
customers, some utilities and, on occasion, state regulatory agencies. We also prepare
special studies and reports, forecasts, surveys, and siting studies, and present
seminars on utility-related issues.

In general, we are engaged in energy and regulatory consulting, economic
analysis and contract negotiation. In addition to our main office in St. Louis, the firm

also has branch offices in Phoenix, Arizona and Corpus Christi, Texas.
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Land Use and Environmental Data For Primary Route Evaluation

Primary Alternative Routes

Evaluatlon Criterla

Land Usa ' A B1 C1 D1 E F1 G1 H " J
1 Longth of allernalive route {nutes) 668 619 577 522 662 566 620 632 503 546
2 |Number of habitable siructures’ within 300 feet of the route centerline [ 61 48 43 60 12 52 61 43 4
3 Length of ROW using existing lransmisston line ROW 0 0 0 [ o 0 0 0 0 0
4 Length of ROW parallel and adjacent to existing transmission fine ROW. 0 Q 0 [ 4 0 0 0 0 0
S |Length of ROW parallel ta other existing ROW (roadways, raiways, canals etc ) 179 100 243 213 245 148 135 189 201 226
6 Lenglh of ROW parallet and adjacent to apparent property lines? 37 319 139 149 254 249 196 320 158 078
7 Sum of evaluation critera 4 5, and 6 550 419 382 362 499 397 331 509 359 304
8 Percent of evaluation criteriad 5 and 6 83% 68% 66% 69% 75% 70% 53% 80% 71% 56%
9 Length of ROW across parksirecreational areas® 0 0 0 0 0 0 0 0 0 o
10 |Number of areas® within 1 000 feet of ROW centerline and substation sie 0 [ 0 0 0 0 [ [ 0 0
11 |Length of ROW across cropland 0 0 0 0 0 0 0 [ 0 0
12 |Length of ROW across 061 076 169 077 069 089 065 050 067 067
13 [Length of ROW across land wrigated by traveling systems (rolling or prvot type) 0 o 0 o 0 0 o [ 0 0
14 [Length of route across conservation and/or mitigation banks (Special Area) 0 0 0 0 Q 0 0 0 [} [
15 [Length of route across gravel pils, mines, or quarmies 0 o 0 0 0 a 0 0 [ [+
16 tiength of ROW parallel and adjacent to pipelinas® 0 [ 0 0 ] 0 0 0 Q 0
17__|Number of pipaline crossings* 0 0 0 0 o o 0 0 0 0
18 |Number of line 0 0 0 0 o 0 0 0 0 0
19 [Number of IH US and state highway crossings 0 Q Q 0 Q 1) 0 0 0 0
20 |Number of FM or RM road crossings 0 Y 0 0 Q 0 4 0 0 0
21 _ | Number of cemoteries within 1 000 feet of the ROW. and site 0 1 1 1 a 1 1 0 1 1
22 |Number of FAA registered airporls® with at Icast one runway more than 3,200 feet in longth located within 20,000 feet of ROW and substaty 1 1 1 1 1 1 1 1 1 1
23 |Number of FAA regisiered awrporis* having no runway more than 3,200 feet in lenglh ocated within 10,000 feel of ROW cenleriine and site 0o [ [ 0 [ 0 0 [ 0 0
24 |Number of private airstips within 10,000 feet of the ROW centerline and site 0 [ [ 0 o ¢ 0 0 0 0
25 {Number of heltports within 5,000 feet of the ROW cenlesline and substation sute 0 Q Q 0 0 Q 0 0 0 0
26 |Number of AM radio within 10,000 feet of the ROW. and site 0 0 0 0 [ Q 0 Q Q 0
27 |Number of FM radio s _microwave towers, and other within 2 000 feet of ROW centerline and substation site 0 0 1 1 o 0 0 0 1 1
28 _|Number of identifiable existing water welts within 200 feet of the ROW centerline and site 6 4 2 3 3 1 4 5 3 3
29 |Number of oll and gas wells within 200 feet of the ROW erhine (including dry or plugged wells) and site [ Q0 0 0 0 0 0 0 0 1]

Aesthetlcs
30 |Estimated length of ROW within foreground visual zone® of [H, US and state highways [ 0 0 0 0 0 0 0 0 0

31 [Estimated lenglh of ROW within foreground visual zonc” of FM/RM roads 0 0 0 0 0 0 o 0 [ [
32 |Estimated length of ROW within foreground visual zone ") of parksirecreational areas’ 0 0 0 0 0 0 ] 0 0 0

Ecolos
33 |Length of ROW across upland ushlands 527 506 348 394 524 470 510 503 386 420
34 |Length of ROW across bottomland/nparian woodlands 0 a 0 o 0 0 0 0 4 o
35 _|Length of ROW across NWI mapped wetiands 0 0 0 0 0 0 [ 0 [ [
36 [Length of ROW across critical habilat of federatiy isted endangered or threatened species 0 o 0 0 0 0 0 0 Q0 0
37 [Area of ROW across golden-choeked warbler modeled habital as 3-Mod: High and 4-High Quahty (acres)® 13 88 13 68 10 /4 1112 1229 1803 1278 12 29 892 11 81
38 __|Area of ROW across golden-cheeked warbler modeled habitat as 1-Low and 2-Moderate Low Quality (acies)* 1821 1755 12 08 1217 15 74 1504 18 59 16 46 1293 14 95
39 |Length of ROW across open walcr (lakes, ponds) 000 000 000 000 000 000 000 000 000 000

40 |Number of stream and niver crossings 3 6 6 8 3 10 7 3 8 9
41 |Longth of ROW parallel fwithin 100 feet) to streams or nivers 007 010 000 010 007 015 017 007 010 017
42 _|Length of ROW across Edwards Aquifer Contributing Zone 6 66 819 577 522 662 5 66 6 20 632 503 546
43 _|CLength of ROW across FEMA mapped 100-year floodplain 013 078 055 103 013 025 075 013 103 100
Cultural Rosourcos
44 |Number of recorded cullural resource sites crossed by ROW 0 [ 0 [ 9 2 0 0 [ 0
45 _|Number of recorded cultural resource sites within 1,000 feet of ROW 0 2 2 2 2 12 2 0 2 2
46 |Number of NRHP listed properties crossed by ROW 0 [ 0 0 [ 1 [ 0 0 [
47 |Number of additional NRHP listed properties within 1,000 feet of ROW centeriine 1 2 1 1 1 0 2 1 1 1
48 |Length of ROW across areas of high | site potential 173 294 289 314 149 310 284 144 324 327
Criterta for Exhib BCA-2 -
49 | Total number of habitable stnctures' within 300 feel of ROW cenlerine {Line 2} 69 0 610 480 430 600 120 520 610 430 410
50 |Estmated lota cost $ millions {Altachment 3) 547 50 6 474 438 545 497 512 536 429 441
51 [tength not paralled exisung ransmission tine ROW tine § Line 3 Line 4) 67 62 58 52 66 57 62 63 50 55
52 [Lenglh not parallel existing lransmission tine ROW or Other Exisling ROW (Line 51- Line 5) 49 52 33 31 42 42 49 44 30 32
53 |tength not para'lel to all compatible ROW, including Apparent Properly Lines (Line 52 - Line 6) 12 20 20 16 186 17 29 12 14 24
54 Jvength of raute across upland woodlands (Line 33} 53 51 35 39 52 47 51 50 39 42
55 |Length of ROW across areas of high site potential (Line 48) 10 20 10 10 10 00 20 10 10 10
56 |Asea of ROW across qolden cheeked warbler modeled habitat designated as 3-Moderate High and 4 High Quality (acres) (Line 37) 139 137 107 111 123 190 128 123 89 118
Notes Source

'Single-family and mults family dwellings, ang related struclures, mobila homes, apartment bulldings, cominercial structures, industrial strictures, business structures
churches hospilals nursing homes, schools, or olher structures normally inhabited by humans of inlendod to bo inhabited by humans on a day or regular basis
within 300 feet of the centeriing of a transinisslon project of 230-kV or less.

* Apparenl property boundanes created by exsting foads, highways of rairaad ROWs are not “double counted” 1n the length of ROW paraliel to apparent properly
boundaries crteqa

* Dofined as parks and racreatianal areas ownod by a govornmental body of an arganized group club or church within 1000 feet of the centerbne of the project
“Only steel pipelines six nches and grealer m diameter carrying hydrocarbans were quantiied in the pipefine crossing and paralieling calculalions
* s listed in the Chart Supplement South Central US (FAA 2019b formerly known as the ArporUFacillly Directory South Central US) and FAA 2019a

* One-half mile, unobstiucted, Lengths of ROW within the visual foreground zone of mterstates, US and state highway ciiteia are nol “double-counted” i the length of
ROW w.thin the visual toreground sone of FM roads criterfa

7 One-hialf mile, uriobstructed Lengths of ROW within the visual loreground zone of parksirecreational areas may overiap with the total lengih of ROW within the visual
foreground zone of interstates US and state highway critefla and/or with the total length of ROW within the wisuds foreground 2one of FM roads criera

* From Model C by Diamond ot al 2010
Al length measurements are shown n miles unloss noted otherwise
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Land Use and Environmental Data For Primary Route Evaluation

Primary Alternative Routes

Evaluation Crlteria

Land Use . K L M1 N1 o] P 3] R1 S T U1
1 Length of alternative route (miles) 529 691 585 533 883 489 556 476 673 593 636
2 [Number of habitable structures® within 300 feel of the route centerline 36 35 43 1t 29 12 6 7 25 34 8
3 Length of ROW using existing transmission line ROW o 0 0 [ o 0 0 0 0 0 0
4 |Lenglh of ROW parallel and adjacent to existing fransmission hne ROW 0 0 [ [ 0 0 0 0 0 0 0
5 Length of ROW parallel 1o olher existing ROW (roadways, ralways canals, etc ) 186 221 276 1185 291 085 139 085 2957 051 120
6 |Length of ROW parallel and adjacent lo apparenl property hnes* 185 218 149 249 130 262 244 221 074 396 254
7 Sum of evaluation critena 4, 5, and 6 3N 438 425 3 64 421 347 383 306 33t 446 374
8 Percent of evaluation cnteria 4. 5 and 6 70% 63% 73% 68% 62% 71% 69% 84% 49% 5% 59%
9 Lengih of ROW across parks/recreational areas® 0 0 0 0 0 0 0 0 0 0 0
10 [Number of par areas® within 1 000 feet of ROW and site O 0 [ 0 0 0 0 0 0 0 0
11 [Length of ROW across cropland o 0 0 [ 0 0 0 0 0 0 0
12 {tength of ROW across p 051 038 108 071 042 036 024 036 008 028 024
13 |Length of ROW acress land urigated by traveling systems (rolling or pivot type) 0 0 [ [ 0 0 0 0 Q 0 0
14 |Length of roule across conservation easements andfor mitigation banks (Special Management Area) o 0 0 0 0 0 0 0 0 0 0
15 |Length of route across grave! pits, mines, or quarries 0 0 0 [ Q 0 0 0 0 0 0
18 |Length of ROW parallel and adjacent lo pipelines! 0 0 [ 0 0 0 0 0 Q 0 0
17__[Number of pipehine crossings* 0 0 o 0 ] 0 0 0 0 0 0
18 |Number of line 0 0 ¢ G Qo 0 0 0 0 0 0
18 |Number of IH, US and state highway cressings 0 0 0 o 0 0 0 0 0 0 0

20 |Number of FM or RM road crossings 0 0 0 0 0 0 0 0 0 0 0
2% |Number of cemetenies wittin 1.000 feet of the ROW and site 0 0 1 1 0 1 1 1 Q0 2 1
22 __|Number of FAA registered airports® with at least one runway more than 3,200 feet i length located within 20,000 feet of ROW centerline and substatig 1 1 1 1 1 1 1 1 1 1 1
23 |Number of FAA registered airports® having no runway moro than 3,200 fect in length located within 10,000 fect of ROW centerline and site 0 0 ¢ 4 0 0 0 [ 0 0 0
24 |Number of private aistops within 10,000 feet of the ROW centerhine and substation site 0 0 0 0 0 0 0 0 0 0 0
25 | Number of heliporis within 5,000 feel of lhe ROW centerline and substalion site 0 0 0 [ [ 0 0 0 Q0 0 0
28 |Number of commercial AM radio wilhin 10,000 feet of the ROW centerline and substation site 0 0 o 0 0 0 0 0 0 0 0
27 |Number of FM radio transmitters, microwave towers, and ather within 2,000 feet of ROW centerline and substation site 0 0 1 [ 1 0 0 0 1 1 0
28 {Number of existing water wells within 200 feet of the ROW ¢t angd substation site 3 3 4 1 2 1 1 1 2 3 1
29 |Number of oll and gas wells wittun 200 feet of the ROW i dry or plugged wells) and site 0 0 0 4 0 0 0 0 Q 0 Q
Aesthetlcs ~
30 [Estimated length of ROW within foreground visual zone® of IH US and state highways 0 0 0 0 0 0 0 0 0 0 0
31 |Estimated length of ROW within foreground visual zone® of FM/RM roads 0 0 0 0 0 0 0 0 0 0 0
32 |Estimated length of ROW within foreground visual zone™™) of parks/recreational areas’ 0 0 0 [ 0 0 0 0 0 0 0

Ecolo:

33 |Lenglh of ROW across upland 4 40 614 424 4 56 624 442 527 435 651 5486 607
34 |Length of ROW across boltomiand/niparnian woodlands 0 0 0 0 0 0 0 0 0 0 0
35 [Length of ROW across NWI mapped wetlands. 0 0 0 [ 0 0 0 0 9 0 0
36 |Length of ROW across critical habitat of federally isted endanqgered or threatened species 0 0 1Y 0 0 [ 0 0 Q 0 0
37 |Area of ROW across golden-cheeked warbler modeted habitat designated as 3-Moderate High and 4-High Quality (acres)® 2508 14 38 1112 1903 295 2511 552 1903 477 2039 831
38 |Area of ROW across golden-cheeked warbler modeted habitat as 1-Low and 2-Moderate Low Quality (acres)® 1165 2128 1217 1333 16 59 12 04 17 59 1333 18 57 15 87 22 81
39 [Lenglh of ROW across open water {lakes, ponds) 000 000 000 000 000 000 000 000 000 000 000
40 |Number of siream and over crossings 4 8 10 9 10 4 11 8 10 8 12
41 |Length of ROW parallel (within 100 feet) to streams or nvers 026 020 010 015 024 015 021 015 011 010 008
42__jtength of ROW across Edwards Aquifer Contributing Zone 529 691 585 533 683 4 89 566 476 673 593 b 36
43 _|Length of ROW across FEMA mapped 100-year floodptain 017 042 149 023 007 009 016 016 024 097 040
Cultural Resources
44 |Number of recorded cullural resource sites crossed by ROW 0 0 0 2 1 1 2 2 1 1 2
45 |Number of additional recorded cultural resource sites within 1,000 feet of ROW centerline 0 0 ? 12 1 10 12 12 1 12 12
46__|Number of NRHP listed properties crossed by ROW B 1 [ 1 1 1 1 1 1 0 1
A7 |Number of additional NRHP listed properties within 1 000 feet of ROW centerline 0 0 1 0 Q [ 0 0 0 1 0
48 |Length of ROW across areas of high archeological site potential 240 455 376 284 294 249 313 2865 407 372 477
Critgria for Exhibit BCA-2
49 | Total number of habitable structures' wathin 300 feet of ROW centerline {Lne 2) 360 350 430 110 290 120 [ 70 250 340 60
50 {Estimated lotat cost § miliions {Atlachment 3) 465 541 460 46 8 562 434 459 435 553 473 506
51 Lenglh not parallel exising ling ROW {Line | Line 3 - Line 4) 53 69 58 53 68 49 56 48 67 59 64
52 Lengih not paraliel existng fine ROW or Other Existing ROW (Line 51- Line §) 34 47 31 42 39 490 42 39 42 54 52
53 |Length not parallel to all compatible ROW, incluging Apparent Properly Lines (Line 52 - Line 6) 16 25 16 17 26 14 17 17 34 18 26
54 Length of route across uptand woodiands (Line 33) 44 B1 42 46 62 44 53 44 65 55 61
55 |Length of ROW across areas of high archaeological sile potential (Line 48) 00 00 10 00 00 00 00 00 00 10 00
56 [Area of ROW across golden cheeked warbler modeled habitat designated as 3 Moderate High and 4 High Qualily (acres) {Line 37) 251 144 111 1990 29 251 55 180 48 204 83
Noles Source

'Singte-family and multi-family dwellings, and related steuctures molile homes apartment buldings, commerctal structures, Industoal structures, business structures
churches hospitals nursing hames, schools, or other sleuctures normally inhabited by humans of intended to bo nhabited by humans on a daily of reqular basts
vathin 300 feel of the centerlno of a transmission project of 230-KkV of lass

? Apparent property boundanics created by existing roads, highways, of rafroad ROWs are not “double-counted 1n the length of ROW parallel (o apparent property
boundaries cateria

* Defined as parks and recreational areas ownod by a governmental body of an organized group club or church wilhin 1000 feel of the centeriino of the project
* Only stool pipelines sx nchos and greater in diamoter carrying hydrocarbons wore quantified in the pipeline erossing and paralloting caleufations
“As listed in the Chart Supploment South Central US (FAA 2019 formerly known as the ArparUFacility Directory South Centeat US) and FAA 2019a

*One-haif mle, unobstructed Lengths of ROW within the visual foreground zane of interstates, US and state highway cntersa are not “double-counted n the lenglh af
ROW wilhin the visual foreground zone of FM roads critera

7 One-hall mite unobstructed Lengttis of ROW wihin the visual foreground zone of parks/recreational areas may overlap with the total length of ROW within the visual
foreground zone of iterstates US and state highway critersa and/or with the total length of ROW within the visual foreground zone of FM roads critena

* From Mode) C by Diamond ol al 2010
Alliongth measurements ara showin i miles wnloss noted otherwise
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Land Use and Environmental Data For Primary Route Evaluation

Primary Alternative Routes
Evaluation Criteria

Land Use v w X1 Y FAl AA1 BB cc 2D EE AA2
1 Length of alternative route (miles) 660 625 534 523 453 482 473 523 4 64 499 489
2 __|Number of habitable structures® within 300 feet of the route centerline 31 25 40 39 30 30 24 54 32 31 30
3 Length of ROW using existing line ROW Q0 ] 0 0 Q 0 [ [ [ 0 0
4 Length of ROW paraliel and adiacent to existing transmussion ine ROW 0 [ 0 [ Q 0 0 [ [ 0 [
5 Length of ROW paraliel to other exising ROW troadways, railways, canals, etc) 260 260 079 301 160 185 145 194 188 213 185
6 Length of ROW parallel and adjacent to apparent property nes® 221 103 267 126 149 087 185 190 139 068 074
7 Sum of evaluation cntena 4 5, and 6 482 383 346 427 309 272 330 384 327 281 259
8 Percent of evatuation ¢ntena 4 5 and 6 73% 58% 85% 82% 68% 56% 70% 73% C% 56% 53%
9 Length of ROW across parksirecreational areas® 0 0 0 0 0 0 0 0 o 0 0
10 |Number of P areas® within 1 000 feet of ROW centerline and site 0 0 0 0 0 0 ] [ o 0 0
11 [Length of ROW across cropland 0 0 0 0 0 0 0 0 4 0 0
12 |Length of ROW across 000 008 058 093 054 054 037 062 105 105 054
13 [Length of ROW across land irngated by traveling systems (rolling or pivol type) o 0 0 0 0 0 0 0 0 0 0
14 |Length of route across conservation easements and/or mitigation banks (Special Management Area) 0 Q Q¢ 0 0 0 0 0 0 0 ]
15 [Length of route across gravel pits, mines, or quarries 0 L] 0 0 0 0 0 0 0 0 0
18 |Lenglh of ROW parallel and adjacent to pipelines* [ Q 0 0 o] 0 0 0 0 0 0
17 {Number of pipeline crossings* [ [ [ Q Q [ 0 0 0 [ Q
18 |Number of ine crossings [ 0 [ 0 [ 0 0 0 0 [ 0
19 {Number of IH, US and state highway crossings 0 0 [ 0 4 4 0 0 0 ] 0
20 |Number of FM or RM road crossings 0 0 0 0 Q [ 0 0 0 0 0
21 |Number of within 1 000 feet of the ROW and site 0 0 0 1 1 1 0 0 1 1 1
22 [Number of FAA registered awports® with at least one runway more than 3.200 feet in length located within 20,000 feet of ROW centerline and substatid 1 1 1 1 1 1 1 1 1 1 1
23 |Number of FAA regstered airports® having no runway more than 3,200 feet in length located within 10,000 feet of ROW centeriine and site 0 Y 0 0 o 0 0 0 0 0 4
24 |Number of private arrstrips within 10,000 feet of the ROW and site 0 4 0 0 Q 0 0 4 0 0 0
25 |Number of heliports within 5,000 feel of the ROW cenlerline and substation site 0 4 0 0 4 0 0 0 0 0 o
26 _iNumber of AM radio transmutters within 10,000 feet of the ROW and site 0 o 0 0 0 0 0 [ 0 0 [
27 [Number of FM radio towers, and other s within 2,000 feet of ROW and site 1 1 0 1 1 1 0 1 1 1 1
28 | Number of existing water wells within 200 feet of the ROW and site 0 2 2 1 2 2 2 2 1 1 2
29 |Number of oil and gas wells wittin 200 feet of the ROW centerline dry or plugged wells) and site 0 0 0 0 o 0 o 0 0 0 0
30 [Estimated length of ROW wathin foreground visual zone" of IH, US and state highways 0 0 0 0 0 0 [ 0 0 0 0
31 |Estimated length of ROW wathin foreground visual zone® of FM/RM roads 0 0 0 0 [ 0 4 0 o 0 0
32 _|Esttmated length of ROW within foreground visual zone™V! of parks/recreational areas® 0 0 0 0 Q 0 ] 0 [ 0 0

Ecolo:
33 |Length of ROW across upland ands 652 603 425 376 3 60 381 4 08 427 312 340 388
34 [Length of ROW across bottomland/npanan woodlands 0 0 0 o 0 0 0 0 0 0 0
35 |Length of ROW across NWI mapped wetlands 0 0 0 [ 0 0 0 0 0 0 0
36 _|Length of ROW across entical habrtal of federally listed endangered or threatened species 0 0 0 O 0 0 0 0 0 0 0
37 |Area of ROW across golden-cheeked warbler modeled habitat designated as 3-Moderate High and 4-High Quality (acres)® 428 295 1192 1112 1112 96 2508 2382 1074 1143 1181
38 |Area of ROW across golden-cheeked warbler modeled habitat as 1-Low and 2-Moderate Low Quality {acres)® 18 34 16 58 1318 12 34 1102 14 56 10 50 1135 10 93 13 72 138
39 __|Length of ROW across open water {lakes, ponds) 000 000 000 000 000 000 200 000 000 000 000
40 _|Number of stream and river crossings 9 9 3 6 8 9 4 4 6 7 9
41 [Lenglh of ROW parallel (within 100 feet) to sireams or nvers 024 024 000 007 010 017 026 015 0 00 008 017
42 __{tength of ROW across Edwards Agquifer Contributing Zone 8 60 625 534 523 453 482 473 523 4 84 499 489
43 _|tength of ROW across FEMA mapped 100-year 000 900 003 038 103 100 017 015 028 025 100

Cultural Resources .
44 _|Number of recorded cultural resource sites crossed by ROW 1 1 0 0 0 0 0 0 0 0 Q
45 Number of recorded cultural resource sites within 1,000 feet of ROW centerline 0 1 2 2 2 2 0 0 2 2 2
46 |Number of NRHP histed properties crossed by ROW 1 1 0 0 [ 0 1 1 0 0 4]
47 |Number of NRHP listed properties within 1,000 feet of ROW ¢ 0 0 1 2 1 i 0 0 1 1 1
48 |Length of ROW across areas of high site potential 285 275 144 226 301 335 233 280 234 252 319
: |Criterlafor Exhiblt BCAZ . - R ) T B .
49 | Total number of habrtabie structures' within 300 feet of ROW centerfine {ine 2) 310 250 400 390 300 300 240 54 0 320 310 300
50 |Estmaled totai cost $-mihons {Atlachment 3) 542 528 455 427 385 383 427 439 380 398 390
51 Length not parallel existing transmussion line ROW {Line 1-Line 3 - Line 4) 66 63 53 52 45 48 47 52 46 50 49
52 |Length not paraltel existing lne ROW or Other Existing ROW {Line $1- Line §) 40 36 45 22 29 39 33 33 28 29 30
53 |Length not paraliel to all compalible ROW, including Apparent Property Lines {Line 52 - Ling 6) 18 26 19 10 14 21 i4 14 14 22 23
54 |Length of route across upland woodlands (Line 33) 65 80 43 38 36 38 41 43 31 34 39
55 |Length of ROW across areas of high site potential {Ling 48) 00 00 10 20 10 10 0c 00 10 10 10
56 |Area of ROW across golden-cheeked warbler modeled habitat designated as 3-Moderate High and 4-High Quality (acres) (Line 37) 43 29 i19 11 11 96 251 238 107 114 118

Notes Source Errala to LCRA TSC Apphicaton Table 2 & 5-1

'Single-family and muly-family dwellings, and related structures, mobiie homes, apartment buildings, commercial structures, industrial Structures business structures,
churches hospitals aursing homes  schools, or other structures normally nhabited by humans of intended to be inhabited by humans on a daily of requiar basis
within 300 feet of the centesline of a transmission project of 230-KV or less

* Apparent property boundaries created by existing roads highways o railroad ROW's are not *double-counted” 1n the length of ROW paralicl to apparent property
boundaries cnteria

? Defined as parks and recreational areas owned by a governmental body or an organized group €lub, or church within 1,800 feet of the centertina of the project
* Only stec! pipelines six inches and grealer n diameter carrying hydrocarbons were quantified in the pipeline crossing and paralleling calculations
“As listed in the Chart Supplement South Central US {FAA 2019b formerly known as the Arport/Facillty Directory South Central US) and FAA 2019a

® One-half mile, unobstructed Lengths of ROW within the visual foreground zone of interstates, US and state highway cnteria are not “double-counted” in the length of
ROW within the visual foreground zone of FM roads criteria

? One-half mile unobstructed Lengths of ROW wilhin the visual foreground zone of parksirecreational arcas may overlap with the totaf length of ROW within the wisual
foreground zone of interstates US and state highway criteria and/or with the total length of ROW within the visual foreground zone of FM roads critena

® From Model C by Diamond et al 2010
Alllength measurements are shown in miles uniess noted otherwise
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Relative Routing Factor Comparison of Route Alternatives

Scenic Loop 138kV Transmisison Line Project

Length of ROW
across Areas of
Total Number Length Not Modeled Golden
of Habitable Parallel to all Length of ROW Cheeked
Structures Compatible ROW, | Length of ROW | across Areas of | Warbler Habitat
Scenic |within 300 feet Including across Upland High of Moderate
Loop Sub of ROW Estimated | Length Not Parallel |Apparent Property| Woodlands/ |Archaeological Site| High or High
Route Site Centerline |Total Cost Existing ROW Lines Brushlands Potential Quality
A 1 5127 1.00 13.88
B1 1 2.00 5.06 13.68
Cc1 1 S 4737 3.34 1.95 1.00 10.74
D1 2 43 1.00 112
E 2 4.17 5.24 1.00 12:29
F1 2 S 49.66 4.18 4.70
G1 3 5.10 12.78
H 3 5.03 1.00 12,29
11 3 43 1.00
J1 3 41 2.42 1.00 11.81
K 3 36 S 46.47 3.43 4.40
L 3 35 2.53 14.38
M1 4 43 S 46.04 1.00 31.12
N1 5 S  46.80 4.18 4.56
o 5 29 3.92
P 6 4.04 4.42
Q1 6 $  45.89 4.17 5:27
R1 6 291 4.35
S 6 4.17
T 6 34 S 47.26 1.00
U1 6
Vv 6 31 3195
w 6 265
X1 7 40 S 4550 1.87 1.00 11:92
Y 7 39 1112
Ze 7 30 1.00 14712
AA1 7 30 2.10 1.00
AA2 7 30 2.30 1.00 11.81
BB 7.
cC il 329 4.27
DD 7 32 1.00 10.74
EE 7 31 219 1.00 11.43
27 44.3 3.29 1.79 4.25 0.67 10.33
Mot ) 50.2 4.36 2.61 5.39 1.33 17.72
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Elevation Profile of Segment 46b
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