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IN THE MATTER OF THE APPLICATION OF UNS
ELECTRIC, INC. FOR A CERTIFICATE OF
ENVIRONMENTAL COMPATIBILITY FOR THE
VAIL TO VALENCIA 115 KV TO 138 KV
TRANSMISSION LINE UPGRADE PROJECT,
ORIGINATING AT THE EXISTING VAIL
SUBSTATION IN SEC. 4, T.16S., R.15E., PIMA
COUNTY, TO THE EXISTING VALENCIA
SUBSTATION IN SEC. 5, T.24S., R.14E., IN THE
CITY OF NOGALES, SANTA CRUZ COUNTY,
ARIZONA.
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This filing consists of the following:

a. Marshall Magruder DRAFT Certification of Environmental Compatibility (CEC) for Case

No. 114, in a clean, condensed version, and a Redlined Version that contains the baseline

CEC plus initial Applicant's inputs plus Magruder Inputs. This was presented at the Pre-

hearing Conference held on 26 May 2009, and slightly modified to include comments

made during and afterward with the Applicant.

b. Summary Testimony of Marshall Magruder with Exhibits MM-1 through MM-10.

"Irv !

Summary Testimony (with Exhibits MM-1 to MM-10) of Marshall Magruder

Mailed to all parties and DATED this 29th day of May 2009.

5403 1334309
;'}..'_̀ .

tr was

DRAFT Certification of Environmental Compatibility
(Cleaned Condensed and Redlined Versions)

BEFORE THE ARIZONA POWER PLANT AND
TRANSMISSION LINE SITING COMMITTEE

Notice of Filings of

shall Magruder
PO Box 1267
Tubae, AZ 85646
marshall@magruder.orq
520.398.8587

Respectfully submitted,

29 May 2009
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1 Service List

2

3

Docket Control (Original and 25 copies)
Arizona Corporation Commission
1200 West Washington Street
Phoenix, Arizona 85007

4

Marc Jerden
Tucson Electric Power Company, Legal
Department
One South Church Avenue, Suite 200
PO Box 711
Tucson, Arizona 85702-07115

6

Charles Hains, Janice Alward, Chief Counsel
Arizona Corporation Commission
1200 West Washington Street
Phoenix, Arizona 85007

Elizabeth Buchroeder-Webb
17451 East Hilton Ranch Road
Vail, Arizona 856417

8

9

Jason D. Gellman, J. Matthew Derstine
Roshka DeWulf & Patten, PLC
One Arizona Center
400 East Van Buren Street, Suite 800
Phoenix, Arizona 85004

'

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Notice of Filings in Line Siring Case No. 144 29 May 2009 page 2 of 2



BEFORE THE ARIZONA POWER PLANT AND
TRANSMISSION LINE SITING COMMITTEE

Docket No. L-00000F-09-0190-00144

IN THE MATTER OF THE APPLICATION OF UNS
ELECTRIC, INC. FOR A CERTIFICATE OF
ENVIRONMENTAL COMPATIBILITY FOR THE VAIL
TO VALENCIA 115 KV TO 138 KV TRANSMISSION
LINE UPGRADE PROJECT, ORIGINATING AT THE
EXISTING VAIL SUBSTATION IN SEC. 4, T.16S.,
R.15E., PIMA COUNTY, TO THE EXISTING
VALENCIA SUBSTATION IN SEC. 5, T.24S.,
R.14E

Case No. 144

I) IN THE CITY OF NOGALES, SANTA CRUZ
COUNTY, ARIZONA.

1

2

3

4

5

6

7

8

9

10

CERTIFICATE OF ENVIRONMENTAL COMPATIBILITY

99
11

and Transmission
2009 in Rio Rico,

L ("A.R.S.") § 40-360, et
application of UNS Electric,
tal Compatibility ("CEC") in

12

13

Pursuant to notice given as provided by law, the Arizona Power(
Line Siting Committee (the "Committee") held public hearings on J
all in conformance with the requirements of Arizona Revised St
seq., for the purpose of receiving evidence and deliberating on
lnc.("Applicant"), incorporated herein, for a Certificate of Env
the above-captioned case (the "Project")

The following members and designees of m
one or more of the hearings for the evidentiary preset

of the Committee were present at
and/or for the deliberations:

14 John Foreman Chairman.
Goddard

D ee for Arizona Attorney General Terry

15

De
16

David L. Eberhart

Paul Rasmussen
17

e foF'Chairman, Arizona Corporation Commission

nee for Director, Arizona Department of Environmental
amity

18 Jessica Youle Designee for Director,
Department of Commerce

Energy Department, Arizona

19

20 Appointed MemberJeff Maguire

Bill Mundel

1

21 Appointed Member

22 Patric and Appointed Member

23 Palmer Appointed Member

24 chapel Whalen Appointed Member
9

25 Barry Wong Appointed Member

26 The Applicant was represented by J. Matthew Derstine and Jason D. Gellman of Roshka,
DeWulf 8< Patten, PLC, and Marcus G. Jerden of UniSource Energy Corporation.

27

28
The following parties were granted intervention pursuant to A.R.S. § 40-360.05: Marshall

Magruder and Elizabeth Webb, both in pro person.
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1
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notion instead

22

24

25

26

At the conclusion of the hearings, the Committee, having received the Application, the
appearances of the parties, the evidence, testimony and exhibits presented at the hearings, and
being advised of the legal requirements of A.R.S. §§ 40-360 to 40-360.13, upon motion duly
made and seconded, voted Xto X to grant the Applicant this CEC (Case No. 144) for the Project
to rebuild the existing 115 kV transmission line as a 138 kV transmission line and interconnect
that transmission line to the Vail Substation as set forth in the Application

The Project as approved consists of approximately 57.8 miles of 138 kV transmits
and ancillary facilities along the route as described below. The Project starts a
Substation, and ends at the Valencia Substation. A legal description and general
the Project is attached as Exhibit A

As explained in the Project Application, the Project will
Interconnect the northern end of the line with the Vail 345/138 kL
of the Nogales Tap
Upgrade the line voltage from 115 kV to 138 kV
Replace wooden H-frame structures with steel monopoles

As explained in the Project Application, the Project Alig ant Uhe route granted for the
Project in this CEC), consisting of a 500-foot-wide planning c except where noted, and as
further described in attached Exhibit A and the Application owe: The Project Alignment
originates from the Vail Substation in Section 4. Township Uth, Range 15 East. The Project
Alignment then extends westerly parallel to TEP's v it Bills (138 kg) and Vail-lrvington
(138 kg) lines along an access road which is an ea Sion of the Old Vail Connection Road
to where Old Vail Connection Road intersects W t]R*oad (2.3 miles). At this intersection. the
Alignment turns south extending to the No gal and interconnects to the existing line (1.5
miles). From that interconnection, the all then continues south to the Kantor Substation
(27.8 miles) utilizing the existing line that éviously rebuilt in accordance in the Application
in Line Sit ing .Case No. 78 and pro in Decision No. 56097 (July 8 1988). No
improvements, pole replacements struction are necessary therein and the existing line in
this portion is hereby designatecLf_6 aeration at 138 kV

The Project Align me he Kantor Substation southerly along the foothills of the
Santa Rita Mountains east'§t Santa Cruz River. South of Josephine Canyon, the Project
Alignment drops out of 475 ills and into the Santa Cruz River Valley (11.8 miles). To this
point from the No gal e Project Alignment follows the alignment for the existing 115 kV
transmission line gflthe intersection of that existing 115 kV transmission line alignment
and Pendleton e Project Alignment deviates from the existing 115 kV transmission line
alignment an miles to the easterly edge of the UPRR right-of-way

The ligament then continues paralleling the UPRR right-of-way to the CaNez
SubstatiQr'N(1 ilea), and then continuing southerly adjacent to the UPRR in the Santa Cruz
River 'al 4 miles). Near the intersection of Pendleton Drive and Avenida Coatimundi, the
aug shifts from the UPRR right-of-way and parallels Avenida Coatimundi east to the

n'hjt§_}ubstation (0.3 miles)
he Project Alignment extends southerly out of the Sonoita Substation along the existing

across Sonoita Creek and the Santa Cruz River to Old Tucson Road, and then parallels Old
son Road to a point near the intersection with Grand Avenue (5.9 miles)

At the intersection of Old Tucson Road and Grand Avenue, the line departs from the
existing line to proceed east of and parallel to Grand Avenue on the east side of Nogales Wash
through an industrial area (0.9 miles). The Project Alignment then returns to the existing line
alignment near where Frank Reed Road intersects Grand Avenue, and continues south, along
the west side of the Santa Cruz County Complex (0.8 miles) The Alignment then shifts east and
passes through the Preston Mobile Home Park (0.3 miles) with a 1250-foot-wide planning corridor
for this course only.

27 The Project Alignment then turns to the south through the Mariposa Mall, across Mariposa
Road, and through the Loma Linda Shopping Center (0.4 miles). The Project Alignment

99
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2

3

continues on the existing line's alignment and turns to the east, entering the Valencia Substation
located in Section 5, Township 24 South, Range 13 East (0.4 miles).

The Project will replace the existing wooden H-frame structures with steel monopoles as
described in the Application. Steel monopoles will also be used between Vail Substation and the
Nogales Tap, the existing transmission line portion constructed pursuant to Line Siting Case No.
78 is already on steel monopoles

4
CONDITIONS

5

6

7

8

9

the
tty of

nd any other
reflect
noes, county

ht area development
pp State of Arizona, Pima

gales, the City of Sahuarita
10

11 s only within the corridor more fully
111, Condition 3, ACC Decision

12

i s

14

15

16

17

18

old is discovered on federal. Sta
or operation of the transmit on
charge shall promptly repytt
and in consultation with th
and maintain the press
If human remains a
course of any g
the transmission
and notify t
The
Arizona
plan , J19

20 6

21

2

23

24

25
PA.
7.

26

27

'Hz

This Certificate is granted upon the following conditions
The Applicant shall obtain all approvals and permits required by the Unit
State of Arizona, Pima County, Santa Cruz County, the City of Tucso
Nogales, the City of Sahuarita, US Bureau of Land Management ("B
governmental entities having jurisdiction necessary to construct t
The Applicant shall comply with all existing applicable statute
comprehensive plans, city/town general plans, master pl s, pr
and subdivision plans, and regulations of the United Stat
County, Santa Cruz County, the City of Tucson, the Ci
and any other governmental entities having jurisdict in the construction and
operation of the transmission line

2A. Applicant shall construct the Project transmisgi
described in Exhibit A, attached hereto. [Ca
64356]
If any archaeological paleontological_Q rial site or object that is at least fifty years

oQt'rTy or municipal land during the construction
.SY the Applicant or its representative in
H\disc/ery to the Director of the Arizona State Museum
ect6r, shall immediately take all reasonable steps to secure
f the discovery as required under A.R.S. §41-844

n€QieFaw objects are encountered on private land during the
urging activities relating to the construction or operation of

Applicant shall cease work on the affected area of the Project
ectlM'of the Arizona State Museum as required under A.R.S. § 41-865

A p p l e ` all comply with the notice and salvage requirements of the
e lent Law (A.R.S. §§3-901 et seq. as applicable), County and municipal

in es, and shall, to the extent feasible, minimize the destruction of native
g the construction and operation of the transmission line

licant shall not assign this Certificate or its interest in the Project authorized
Certificate unless both Applicant (as Transferor/Assignor) and

sferee/Assigned has signed a "Notice of Transfer of Certificate of Environmental
compatibility" ("Notice") as required under A.R.S. §40-360.08(A) and A.A.C. R14-3

213(F). That Notice must be filed in this Docket. Transferee/Assignee, as part of
acquiring any interest in the Project, must agree to comply with all terms, limitations
and conditions contained within this Certificate originally issued to Applicant by the
Arizona Power plant and Transmission Line Siting Committee and approved and/or
issued by the Arizona Corporation Commission.
Where appearing below, "Applicant" includes any assignees.
This authorization to construct this Project shall expire five years from the date the
Certificate is approved by the Commission unless the transmission line is capable of
operation. However, prior to expiration, the Applicant will have the right to apply to the
Commission for an extension of this time limitation up to six months prior to expiration.
[Case No. 111, Condition 17 modified, ACC Decision 64356]
In the event that the Project requires an extension of the term of this Certificate prior to8.

4.

5.

3.

2.

1.

3
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6

7

8
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11

ertifi?8ate, Applicant will post
string notice of the Project
lace signs in prominent

ivied along the full length of the
instructed. To the extent

might-of-way for the Project, the
i)g'public notice that the property is the site

12

13 .P

14

15

16 11.

and
jétt
omission lines to incorporate reasonable measures to

17

18

19

completion of construction, Applicant shall use reasonable means to notify, including
by f irst class mail , al l  landowners, neighborhood associations registered with the
local governing jurisdiction, and residents within one mile of the Project corridor, all
persons who made public comment at this proceeding, and all parties to this proceeding
of the request, the date, time and place of the hearing in which the Commission will
consider its request for extension. [CONDITION 7 IN CASE 137 DECISION NO. 70
The Applicant shall make every reasonable effort to identify and correct, on a case
specific basis, all complaints of interference with radio or television signals from
of the transmission lines and related facilities addressed in this Certificate
shall maintain written records for a period of five years of all complaints d
television interference attributable to operation, together with the core ion taken
in response to each complaint. All complaints shall be recorded to in Otations on
the corrective action taken. Complaints not leading to a specif ic aguorQ'tor which there
was no resolution shall be noted and explained. A copy of thee cards will be provided
to the ACC Staff, upon request

10. Within 120 days of the Commission decision granting thy
signs, at least 3-feet by 3-feet in size, in public rights-of
corridor to the extent authorized by law. The Applica
locations at reasonable intervals such that the pu
transmission line until the transmission structure
practicable, within 45 days of securing ease
Applicant shall erect and maintain signs pr.
of a future transmission line. The signs vise
(a) That the site has been approve t é construction of Project facilities
(b) The expected date of comply the Project facilities
(c) A phone number for pjall nfoh19ation regarding the Project
(d) The name of the Proj
(e) The name of the A
(f) The website of
Applicant shall de
minimize impact

12. Applicant sh
12A. A dulled s

Conditio
conte
alien

20

21

2§23

24

25

26

27

')Q

specular conductors and with
or suitable for the terrain and vegetation [excerpt from Case No. 111.

(a)] will be used for transmission line structures with a goal that the visual
en the pole finish and background be minimized. After approval of the final

the Committee, the applicant shall submit a Pole Plan within 30 days the
s pole finish for each part of each segment to the parties. The criteria used shall

poles in the open terrain shall have a dulled galvanized steel finish and when
in from where the greatest population would see these poles with a sky background

areas where poles are sited where the greatest population having a terrain background
behind the pole such as in a valley away from a road, then self-weathering finish will be
satisfactory.

12B. Applicant shall retain an archaeologist satisfactory to the State Historical Preservation
Office (SHPO). The archaeologist shall be on site during construction activities where new
routes are being developed to advise Applicant in connection with additional archeological
and preservation efforts for archaeological sites that may be required and to manage
cultural and historical preservation efforts for archeological sites that may be affected by
the construction of new transmission lines. The archeologist shall meet and confer with
representatives of local American Nations and historical societies to determine any
sensitive areas and if and how they can be avoided or mitigated. [Case No. 111, Condition
8, Decision 64356]

12C. Applicants shall retain a biologist satisfactory to the Arizona Game and Fish Department.
The biologist is to be on-site during construction activities in connecting with any

9.

4
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9 14.

10

15.
11

@faith in state and regional
Sion plans related to the

y manner
he City of Tucson, the City of

run County, the Arizona State Land
é, and the Arizona Game and Fish

12

13
16.

14

15

16

17

18

19

20

21

2*23

24

25

26

27

')Q

additional biological and related studies that may be required and to advise Applicant in
connection with mitigation efforts for any endangered, threatened and sensitive species
that maybe affected by the construction of the project transmission lines. [Case No. 111,
Condition 9, Decision 65356]
Before construction on this Project may commence, the Applicant shall file a construction
Mitigation and Restoration Plan with ACC Docket Control and copies to all parties
practicable, the Plan shall specify the Applicant's plans for construction access an
methods to minimize impacts to wildlife and to minimize vegetation disturbance
the Project right-of-way particularly in drainage channels and along stream
shall re-vegetate, unless waived by the landowner, native areas of const
disturbance to its preconstruction state outside of the power-line right q
construction has been completed. The Plan shall specify the Want's plans
for coordination with the Arizona Game and Fish Department an<j__th ate Historic
Preservation Office. The Applicant shall use existing roads for suction and access
where practicable and the Plan shall specify the manner in w Applicant makes use
of existing roads
With respect to the Project, Applicant shall participate i
transmission study forums to coordinate transmission
Project and to resolve transmission constraints in
The Applicant shall provide copies of this Certify
Sahuarita, the City of Nogales, Pima County
Department, the State Historic Presewati
Department
Prior to the date construction come this Project, the Applicant shall provide
known homeowners and business ors, homebuilders, neighborhood associations
registered with the local jurisdjijonS d developers of record, within one mile of the
center line of the Certifi<{tgd\roject Alignment the identity, location, and
pictorial depiction of the f power line being constructed, accompanied by a written
description, and ency » developers and homebuilders to include this information
the developers' and elders' homeowners' disclosure statements. [SEE
CONDITION 6 I 137 DECISION no. 706491

1 eA. Applicant shaLwi ne year of completion of the Project, rehabilitate to its original state
any and all a tufted by construction of the Project, except for any road that maybe
necessary as the transmission lines for maintenance and repair. The goals of the
Mitigati storation Plan will be to avoid impacts where practicable, and where
impact avoidable, minimize impacts; and focus on site preparation to facilitate

p sees to revegetation. Other key elements of this Plan are to
ice final site preparation to encourage natural revegetation

habit use of any non-native plants or seeds during revegetation
old (i.e., reserve) where practical, mature native trees

reserve topsoil and plant materials from the right-of-way before grading, and re spread
over the right-of-way after construction is complete,

• Imprint the restored right-of-way to provide indentations to catch seed and water,
• Implement best management practices to protest the soil,
• Apply restoration methods that have been shown to work in the desert environment,
• Prevent the spread of noxious weeds or other undesirable species, and
• Apply methods to discourage unauthorized off-highway-vehicle (OHV) use of the right-of-

way for all segments. [Case No. 111, Condition 13, ACC Decision 64356]
17. Before commencing construction of Project facilities located parallel to and within 100 feet

of any existing natural gas or hazardous liquid pipeline, the Applicant shall:
(a) Perform the appropriate grounding and cathodic protection studies to show that the

Project's location parallel to and within 100 feet of such pipeline results in no material
adverse impacts to the pipeline or to public safety when both the pipeline and the

5
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1

2

3

4

5

Project are in operation. If material adverse impacts are noted in the studies, Applicant
shall take appropriate steps to ensure that such material adverse impacts are mitigated.
Applicant shall provide a copy of all such studies to Commission Staff, and

(b) Perform a technical study simulating an outage of the Project that may be caused by the
collocation of the Project parallel to and within 100 feet of the existing natural gas or
hazardous liquid pipeline. This study should either: i) show that such outage does
result in customer outages, or ii) include operating plans to minimize any resulting
customer outages. Applicant shall provide a copy of this study to Commission

18. Applicant will comply the latest Western Electricity Coordinating Council/North
Electric Reliability Corporation Planning standards as approved by the Fed

6

7

8

9

10

11

aced into operation
Fig this Certificate, the Applicant
with private landowners, on

identify the specific location for the12

13

14

ray
Regulatory Commission, and National Electrical Safety Code construction_§a ids

19. The Applicant shall submit a self-certification letter annually, identifying ass made with
respect to each condition contained in the Certificate, including whip c motions have been
met. Each letter shall be submitted to the Docket Control of the Corporation
Commission and the parties on August 1 beginning in 2010. Att o each certification
letter shall be documentation explaining how compliance eacff condition was achieved.
Copies of each letter along with the corresponding docur;g§l@1ii6h shall be submitted to the
Arizona Attorney General and Department of Commer by Office. The requirement for
the self certification shall expire on the date the Pro

20. Within sixty (60) days of the Commission decision
shall make good faith efforts to commence dis
whose property the Project Alignment is loc
Project's right-of-way and placement of p

21 . The Applicant shall expeditiously pu
landowners on whose property the
impacts of the location, construe

22. This Certificate recognizes t
now operate at 138 kV

a}5nable efforts to work with private
Fight-of-way will be located, to mitigate the

operation of the Project on private land
gs\art of this Project, the existing line in Segment LB will

15

16 FIND F FACT AND CONCLUSIONS OF LAW

17

18

19

This CertificateinC rates the following findings of fact and conclusions of law
1. The Projects public interest because it aide the state in meeting the need for an

adequate oyical and reliable supply of electric power
2.ln balance ed for the Project with its effect on the environment and ecology of the

state. t motions placed on the CEC by the Committee effectively minimize its impact on
th Ment and ecology of the state

ions placed on the CEC by the Committee resolve matters concerning the need for
21 reject and its impact on the environment and ecology of the state raised during the

rse of proceedings, and as such, serves as the findings on the matters raised
2 light of these conditions, the balancing in the broad public interest results in favor of

granting the CEC.

20
3

23
DATED this day of 2009.

24

25
THE ARIZONA POWER PLANT AND
TRANSMISSION LINE SITING COMMITTEE

26

27 Hon. John Foreman, Chairman

')Q
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1
Exhibit A

2 A transmission line corridor, with the centerline, as determined from Arizona State Plane
Coordinate mapping, more particularly described as follows:

3

4

5

6

7
gales Tap

8

9
inf in Kantor Substation,

feet
16 feet

22.98 feet
t)1l3.826.04 feet
ST, 1,101 .12 feet to the beginning of a non-tangent
853.84 feet, and to which a radial line bears North 47

aid'curve through a central angle of 23 degrees 12 minutes 13

s2 *seconds East, 5,858.00 feet to a point 172 feet westerly of the

Beginning atVail Substation, at grid coordinate (X) 1041085.39, (Y) 391274.36, of Central Zone
Arizona State Plane Coordinate System 1983, and to which National Geodetic Survey point PU
CZ0252) bears South 42 degrees 20 minutes 38 seconds West, 4,870.50 feet,
thence North 88 degrees 44 minutes 54 seconds West, 307.61 feet,
thence North 60 degrees 17 minutes 58 seconds West, 1,037.36 feet,
thence North 00 degrees 07 minutes 58 seconds West, 1,017.67 feet
thence South 89 degrees 32 minutes 32 seconds West, 11,891 .07 feet
thence South 05 degrees 40 minutes 55 seconds West, 1,744.96 feet
thence South 00 degrees 34 minutes 52 seconds East, 6,224.41 feet to a poi
Substation
thence South 00 degrees 34 minutes 52 seconds East, 50,753.00 feet
thence South 34 degrees 21 minutes 34 seconds West, 95,891 .68 feet
thence South 88 degrees 34 minutes 55 seconds West, 121 .34 feet
thence South 03 degrees 13 minutes 57 seconds East, 158.25 fe
thence South 21 degrees 14 minutes 55 seconds East, 22.45
thence South 00 degrees 29 minutes 36 seconds East, 9.01
thence South 19 degrees 02 minutes 10 seconds West
thence South 00 degrees 29 minutes 28 seconds Eas
thence South 12 degrees 35 minutes 44 seconds E
thence South 00 degrees 28 minutes 50 second
thence South 56 degrees 02 minutes 44 sec
curve concave to the southwest, having did
degrees 55 minutes 45 seconds East
thence southeasterly 2,370.68 feet al
seconds
thence South 18 degrees 52
west side ofCaNez Substa
thence South 18 degrees
to the northeast and h
thence southeastern
thence South 59
thence north 6
south side of
thence So
thence
then
there

H

s 02 seconds East, 12,393.42 feet to the beginning of a curve concave
us of 5,553.78 feet

y feet through a central angle of41 degrees 00 minutes 28 seconds,
2 minutes 30 seconds East, 1,369.94 feet
2 minutes 52 seconds East, 1,337.41 feet to a point 63 feet southerly of the

al substation
Rees 54 minutes 45 seconds East, 2,434.49 feet

degrees 53 minutes 51 seconds East, 6,598.53 feet
7 degrees 22 minutes 02 seconds East 6,610.08 feet

17 feet

22

24

25

26

27

00 degrees 35 minutes 23 seconds East, 7,555.
nth 30 degrees 26 minutes 05 seconds West, 1,143.95 feet

E>l&South 03 degrees 55 minutes 22 seconds East, 3,724.62 feet
ce South 17 degrees 58 minutes 34 seconds East, 3,169.01 feet

W nee South 79 degrees 39 minutes 56 seconds East, 1,303.27 feet,
thence South 43 degrees 47 minutes 11 seconds East, 1,683.12 feet,
thence South 04 degrees 49 minutes 19 seconds West, 1,849.85 feet,
thence South 00 degrees 35 minutes 14 seconds East, 3,980.53 feet,
thence north 74 degrees 35 minutes 02 seconds East, 1,332.75 feet,
thence South 01 degrees 13 minutes 18 seconds East, 1,873.85 feet,
thence North 88 degrees 43 minutes 12 seconds East, 2,191 .97 feet to the terminus of said centerline at
Valencia Substation, at grid coordinate (x) 1007459.01, (Y) 133493.23, of said Central Zone, and to
which National Geodetic Survey point M423 (PID ._ CG0883) bears South 23 degrees 09 minutes 01
seconds East, 34,502.53 feet.
Said centerline is 57.785 miles in length, more or less.

on

7
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IN THE MATTER OF THE APPLICATION OF
UNS ELECTRIC, INC. FOR A CERTIFICATE
OF ENVIRONMENTAL COMPATIBILITY
FOR THE VAIL TO VALENCIA 115 KV TO
138 KV TRANSMISSION LINE UPGRADE
PROJECT, ORIGINATING AT THE EXISTING
VAIL SUBSTATION IN SEC. 4. T.16S.. R.15E
PIMA COUNTY. TO THE EXISTING
VALENCIA SUBSTATION IN SEC. 5. T.24S
R. 14E., IN THE CITY OF NOGALES, SANTA
CRUZ COUNTY. ARIZONA

CERTIFICATE OF ENVIRONMENT

BEFORE THE ARIZONA POWER PLANT AND
TRANSMISSION LINE SITING COMMITTEE

Docket No. L-00000F-09-0190-00144

Case No. 144

Arizo Power Plant and Transmission

PATIBILITY

13

14

15

16

eatings on Jame 2, 3, 4, 2009 in Rio Rico,

Revised Statutes ("A.R.S.") § 40-360

liberating on the Application of UNS Electric,

Certificate of Environmental Compatibility ("CEC")

17

18

aw)

d designees of members of the Committee were present at one
19

Pursuant to notice given as provided by law,

Line Siring Committee (the "Committee") held Pu

all in conformance with the requirements at;

seq for the purpose of receiving evade

Inc ("Applicant"). incorporated herein

in the above-captioned case (t

The following me

or more of the hearing e evidentiary presentations and/or for the deliberations

20
John Fo

21

Chairman, Designee for Arizona Attorney General
Terry Goddard

22 erhart. P.E Designee for
Commlsslon

Chairman, Arizona Corporation

23
Elul Rasmussen

24
Designee for Director, Arizona Department
Environmental Quality

25 Jessica Youle Designee for Director, Energy Department, Arizona
Department of Commerce

26
Appointed Member

27
Jeff Maguire

Bill Mundell Appointed Member
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1

made and seconded, voted Xto"

being advised of the legal requirements of A.R.S. §§ 40-3

The following parties were granted intervention pursuant to A.R.S. § 40-36

Magruder and Elizabeth Webb, both in pro person

At the conclusion of the hearings, the Committee, having Ree

appearances of the parties, the evidence, testimony and exhibits

Appointed Member

Appointed Member

Appointed Member

Barry Wong Appointed Member

The Applicant was represented by J. Matthew Derstine and Jason D. Gellman of Roshka,

DeWu1f & Patten, PLC, and Marcus G. Jerden of UniSource Energy Corporation

Patricia Noland

Michael Palmer

Michael Whalen

360.13, upon motion duly

= C (Case No. 144) for the Project
W

Application the

d at the hearings and

Marshall

r

13 to rebuild the existing 115 kV transmission line a

to grant the Applical this

38~1?V transmission line and interconnect

14 that transmission line to the Vail Substation as s

15

16

in the Application

inmately 57.8 miles of 138 kV transmission line

described below

17

The Project starts at the Vail

station. A legal description and general location map of

18

19

20

The Project as approved consists o

and ancillary facilities along the ro

Substation, and ends at the Val

the Project is attached as E

As explained i

Inter

sect Application, the Project will

e northern end of the line with a major import substation (the Vail

21

22

23

Substation-) instead of the Nogales Tap

ifrade the Eine._vo1tage et the oxistingfrom 115 kV l§13e~t0 138 kV

Replace wooden H-frame structures with steel monopoles

24

25

26

As explained in the Project Application, the Project Alignment (the route granted for the

Project in this CEC), consisting of a 500-foot-wide planning corridor except where noted, and as

832a8e-£ . 'heffggjtljlgf described in attached Exhibit A and the Application, is as follows :
27

2
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Alignment drops out of the foothills and into t

point firm the Nogales Tap the Project A

transmission line. North of the inters

and Pendleton Drive, the Prove

alignment and shifts 0.2

(2.3 miles). At this intersection, the Alignment turns south extending to the Nogales T

interconnects to the existing line (1.5 miles). From that interconnection, the all

continues south to the Kantor Substation (27.8 miles) utilizing the existing

previously rebuilt in accordance in the Application in Line Siting Case No

Decision No. 56097 (July 6, 1988). No improvements, pole replace

necessary therein and the existing line in this portion is hereby

Santa Rita Mountains east of the Santa Cruz Rt

The Project Alignment originates from the Vail Substation in Section 4, Township 16

South, Range 15 East. The Project Alignment then extends westerly parallel to TEP's Vail-Robert

Bills (138 kg) and Vail~lrvington (138 kg) lines along an access road which is an east extension

of the Old Vail Connection Road to where Old Vail Connection Road intersects Wilmot Road

The Project Alignment leaves the Kantor Subs@ion eely along the foothills of the

Seth of Josephine Canyon, the Project

81 Cruz River Valley (11.8 miles). To this

d for operation at 138

approved in

r construction are

at was

21

The Project A

Substation (1.8

River Valle

22

t follows the alignment for the existing 115 kV

of that existing 115 kV transmission line alignment

end deviates from die existing 115 kV transmission line

e easterly edge of the UPRR right-of-way

t then continues paralleling the UPRR right-of-way to the CaNez

S , nd then continuing southerly adjacent to the UPRR in the Santa Cruz

ilea). Near the intersection of Pendleton Drive and Avenida Coatimundi, the

s from the UPRR right-of-way and parallels Avenida Coatimundi east to the

23

align

So
24

25

26

27

station (0.3 miles)

The Project Alignment extends southerly out of the Sonoita Substation along the existing

line across Sonoita Creek and the Santa Cruz River to Old Tucson Road, and then parallels Old

Tucson Road to a point near the intersection with Grand Avenue (5.9 miles).

At the intersection of Old Tucson Road and Grand Avenue, the line departs from the

existing line to proceed east of and parallel to Grand Avenue on the east side of Nogales Wash

3
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1

Nogales Tap, the existing transmission line portion cond uct

Road, and through the Loma Linda Shopping Center (0.4 miles). The Project Alia

passes through the Preston Mobile Home Park (0.3 miles) with a 1250-foot-wide planning corridor

78 is already on steel monopoles

for this course only

located in Section 5, Township 24 South, Range 13 East (0.4 miles)

continues on the existing line's alignment and Tums to the east, entering the Va

described in the Application. Steel monopoles will also be

west side of the Santa Cruz County Complex (0.8 miles) The Alignment Men shifts east and

through an industrial area (0.9 miles). The Project Alignment then returns to the existing line

alignment near where Frank Reed Road intersects Grand Avenue, and continues south, along the

This Ce1TiHcate is granted upon the

The Project will replace the existing wooden H-frame st

The Project Alignment then Tums to the south through the Mariposa Mall, aero

The Applicant shall off

development and subdivision plans. and regulations of the United States, the State

`3"4 m9;8.l¢3 33383 ? 3 2§3*§'Ei 1 4~Z88

of Arizona,

county comprehensive plans, city/town general plans, master plans, project area

States. the Stat

i i 8843 IE

"Me Applicant shall comply with all existing applicable statutes, ordinances

anal. 's

to construct the Project

2818 feitéae §"<;)4 ?régv

CONDITIONS

BLM") and any other governmental entities having jurisdiction

no.

# 4 Sarita Cruz Coumv. the 4"i€v of "l

98.5.52 {.`<>Lu3t\

approvals and permits required by the United

4581

in conditions

33334 Ru/ €;<)u;f1i '5§<;> "ééa £)

;1*;'.§¥;3 US Bureau of Land

slant to Line Siting Case No.

hen Vail Substation and the

3a,§€82*€333"8, 4

it steel monopoles as

f

S u b s t a t i o n

4

8;

I

2 6 1 ,§
? and any other governmental entities having jurisdiction during the

2 7 construction and operation of the transmission lim

ZA. Applicant shall constrict the Project transmission lines only within the corridor

M

4



1

»

23

20

22

21

27

26

24

25

17

19

18

13

12

16

15

14

11

10

9

4

6

7

2

8

3

5

1

<4

3 •

Arizona State Museum

trans

8th1n this (_,er'tit3cate origgnaily issued to

and municipal Q

'3{Q3f}8{§3 8.82. , , i .  9 8 . 4 » ; w in;̀ ?). "§"13';;§3; QQ 2Q 33.8332 3zk34i 838; 323.3

The Applicant shall c

destruction

of the Arizona Native

the discovery to the Director of the Arizona State Museum, and in

f§§§6 i, "§"?§3n&1? *§*§:aé=K§§;i§8§3®=i:* a s  9 2z§'i Q? 8aw3a;aé3*§2* 833~v é33%@,*§ §8i; E l b ? ; ; ~ w i ; i . ,

must agree to cmnniv with all terns. Eimitatioxgs and conditions combined

maintain the preservation of the discovery

construction or operation of the transmison 11

If human remains and/or funerary objects are ency

dur ing the course of any ground-disturbi

shall cease work on the affected are

with the Director, shall immediately take all reasonable steps to

343 'f§"§3§§.§i%2

9»iaaa€?~, the Applicant or its representative in charge shall prom

more M15' described 'm Exhibit A, attached hereto. [Case No. 111. Condition 3,

If any archaeological, paleontological or historical site or obi act that is at least

ACC Decision 64356]

;~

dur ing the construct ion or  operat ion of the transmission line

fifty years old is discovered on federal. state, county or municipal land

£ lra333f3" 528 {.;€3§i'§;>aE3b§33.t*¢" l""1*€€:»3;3<:§;""

prized by this Certificate

8§1icant shall not assign this Certificate or its interest in the Project

Transmésskm Line S8839 Comm§§*£ee and a raved anchor issuexi

I. 3. ..,é.3§E'38 3. 3. I. 'if

<~;§§ts'z94'§ l'"§*~*w:§ i<§§@=*f9 328

e plants during the construction and operation of do

dances,

aw (A.R.S. §§ 3-901 et seq.

unless 'both Applicant (as Transferor/Assivnor

and shall, to the extent feasible. minimize the

wi t h t he not ice a nd s a lva ge r equ ir ement s

i~(l

g;8 A.R.S.

thé'Project and notify the Director of the

8 ea §*:;*:€.3aiz°<:(i za§;i<:3

3..

3884898 by *»?;:;* r§;83;3;»z %=f '¢r

§ 41-865

3 r;3 :;8?§;;r. Qt i

lies relating to the

e I 0n pr ivate land

ea vii<:a£"z»3»8). County33

6i33§f:E;9@ ay;

the Applicant

s. § 41-844

ha nd

48?

Elution

8224

rt

5
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PA.

prior to completion of construction, Appian

In the event that the Project requires an extent

notify, including by first class Mai]

the Certificate is approved by the Commission unless the transmissi

ll9@¥3ia9€

expiration. [Case No. 111. Condition 17 modified

This authorization to construct this Project shall expire five years from t

e1=its~arssigncos ma3LiH have_;i;(;.Qght to aQQ1_y_;9_fequest-1 att

f0r_4_1;.ex%eHe¥extensiQQ_ this t ime 1imitation_4p > six

the .Arizona Corporation Commies_ion.

Where appearing below, "Applicant" includes any assignees.

88

O

~f:
>. ,J

;é..€8§.i§3

1..-i8 capable of operation. However, prior to expire

• 9 I A S | 4 *
ms* " ' A 4411 s I-m A1. ;p,,,,c4:;t s.4J 4 1<= 4

* m . *"' ' A 141 A<~¢¢~f;r a i . .
a A .. Ao .e. 4 ;_v i=J1J.i .. 8C"t.a L . .. 1

} ~¢
M y 4 . ».,

9, 8;.4.;4

dOW1'1€IIS_

!§8..;3§€.3..8

1 use reasonable means to

4 4

term of this Certificate

8138 E 233843498 Q i

vision 643561

823

I2.;:.;.Q.;..i-43

and residents

o m m l s s l o n

. 3 ;

applicant

4

I

within one mile of the Proje 6r~§l~@~zs>a&e>1§, all persons who made public
1 5

comment at this proceed
1 6 Applicant will provide

811 parties to this proceeding of the request;

te, time and place of the hearing in which the

17 Commission wit et -
1 2

request for extension.3;<;im;1§§
1 8 3;3 ? €tT.3§§i i 2489 I

19 The A hall make every reasonable effort to identify and correct, on a

20 in basis, all complaints of interference with radio or television signals

2 1 operation of the transmission lines and related facilities addressed in this

22 certificate. The Applicant shall maintain written records for a period of five years

23 of all complaints of radio or television interference attributable to operation

24 together with the corrective action taken in response to each complaint. All

25 complaints shall be recorded to include notations on the corrective action taken.

26 Complaints not leading to a specific action or for which there was no resolution

27 shall be noted and explained. A copy of these records will be provided to the ACC

Staff, upon request.

6
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11.

12.

12A.

10.

reasonable meas

Applicant, or its assigns"

Applicant

A dull

(a)

(b)

(c)

(d)

<e)

(f)

Within 120 days of the Commission decision granting this Certificate, Applicant

will post signs, at least 3-feet by 3-feet in size, in public rights-of-way giving notice

of the Project corridor to the extent authorized by law. The Applicant shall place

signs in prominent locations at reasonable intervals such that the public is notified

along the full length of the transmission line until the transmission structures

constructed. To the extent practicable, within 45 days of securing ease

right-of-way for the Project, the Applicant shall erect and maintain

public notice that the properly is the site of a future transmission

hall be no smaller than a normal roadway sign.-The sig

That the site has been approved for the cons

The expected date of completion of th

A phone number for public info

The name of the Project

The name of the Applicarf

The website of the

q

minimize impacts to raptors

gnee(s), shall use non-specular conductors and with

e color suitable for the terrain and vegetation [excerpt from Case

condition No. ll(a)l will be used for transmission line structures with a

hall design the transmission lines to incorporate

ion%garding the Proj act

hcilities

f Project facilities

'fig

Eilvise

Such mgnug

viding

21

22

23
1 8

24

25

26

27

hat the visual contrast between the pole finish and background be minimized

After approval of the final alignment by the Committee, the applicant shall submit

a Pole Plan within 30 days the proposed pole finish for each part of each segment

to the parties. The criteria used shall be that poles in the open terrain shall have a

dulled galvanized steel finish and when looking from where the greatest population

would see these poleswith a sky background. In areaswhere poles are sited where

the greatest population having a terrain background behind the pole such as in a

valley away tram a road, then self-weathering finish will be satisfactory.

1.

7
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12C.

128.

Applicants shall retain a biologist satisfactory.;

Department. The biologist is to be on-site,¢urin

with additional archeological and preservation efforts for archaeological sites that

may be required and to manage cultural and historical preservation efforts to

connecting with any additionalbiologic aH related studies that may be required

and how they can be avoided or mitigated. [Case No. ll

Preservation Office (SHOO). The archaeologist shall be on site during construction

Applicant shall retain an archaeologist satisfactory to the State Historical

archeological sites that may be affected by the construction of new tran 1

lines. The archeologist shall meet and confer with representatives e

activities where new routes are being developed to advise Applicant in connection

American Nations and historical societies to determine any sens

nstnlction activities in

iona Game and Fish

ion 8. Decision

teas and if

Q

14 and to advise Applicant in cone Rh mitigation efforts for any en.danQer@d

15 threatened and sensitive so tmaybc affected by the construction of the

16 Droiect transmission lim sh No. 111, Condition 9, Decision 653561

17 13. Before constmc s Project may commence, the Applicant shall file

18 construction action and Kwstoration Bolan ("Plan") with ACC Docket

19 ales to all parties. Where practicable, the Plan shall specify the

20 c S plans for construction access and methods to minimize impacts

21 ire and to minimize vegetation disturbance outside of the Project right of-way

22 Particularly in drainage channels and along stream banks, and shall re-vegetate

23 unless waived by the landowner, native areas of construction disturbance to its

24

25

preconstruction state outside of the power-line right of way after construction has

been complet ed.  T he P la n sha l l  spec i fy t he App l ica nt ' s  p la ns  for

26 coordination with the Arizona Game and Fish Department and the State Historic

27 Preservation Office. The Applicant shall use existing roads for construction and

access where practicable and the Plan shall specify the manner in which the

Contro1%3j§

8

I

1



1

2 14.

3

4

Applicant makes use of existing roads.

With respect to the Project, Applicant shall participate in good faith in state and

regional transmission study forums to coordinate transmission expansion plans

related to the Project and to resolve transmission constraints in a timely manner.

5 15. The Applicant shall provide copies of this Certificate to Loc Calv o1` "}f`ucson

6 City oll Sah\mri1a the (".ii n1"Nm;al Pima 041113". Sant:1 Cruz ("<>un1

7 the a State

8 one Game

9

10 16.

Land Department, the State Historic Preservation Office, and th

and Fish Department

Prior to the date construction colmnences on this Pr Applicant shall

11 provide known homeowners and businesses. r bmebuilders. r1cis.£hb¢'>1-h<)<><l

12 patio.n_.8..;'Q;;istered wLLQ. thc_..loca1 go g..z'r1ing"$ssisdi=;iions. -and developers 99.

13 record- within one mile of the center e (Y the Cer t ificated Proicct

14 § l iu11n1Q.g_;;=e>u4~e~ fpevve

15

16

of the type of power line

description, and encour

entity, location, and a pictorial depiction

in constructed, accompanied by a written

developers and homebuilders to include this

17 information in t pets' and homebuilders' homeowners' disclosure

18 statements xs1= I 37 D[€l,(Qf'ISI()?'~£

19 l 6A. Annlic&t within one year of completion of the Proiect. rehabilitate to its

20 'F!!l'§te any and all areas disturbed by construction of the Project. except for

21 ad that maybe necessary to access the transmission lines for maintenance and

22

23

24

repair. The goals of the Mitigation and Restoration Plan will be to avoid impacts

where practicable; and where impacts are unavoidable. minimize impacts. and

focus on site preparation to facilitate natural processes to revegetation. Other key

25 elements of this Plan are to

26 Emphasize final site preparation to encourage natural revegetation:

27 Prohibit use of any non-native plants or seeds during revcgetation:

Avoid (i.e.. reserve) where practical. mature native trees:

21580CI

9
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17.

water,

Implement best management practices to protest the soil

Prevent the spread of nozdous weeds or other undesirable

Apply methods to discourage unauthorized off-hi

Preserve topsoil and plant materials from the right-of-way before grading.

and re-spread over the right-of-way after construction is complete ,

Imprint the restored right-of-way to provide indentations to catch seed and

Apply restoration methods that have been shove to work in the EX%

environment

of the right-of-way for all segments. [Case N 181

Decision 643561

fac
4

ondi.ti.c>n 33. A C C

hide ( ( )E§V} use

and

4

13

Before commencing construction of Proj

100 feet of any existing natural gas

s located parallel to and within

ar'bus liquid pipeline, the Applicant

14 shall:

15
<a)

16

Perform the approp

that the Project'§

17 results i

18 t h e

19

20
;

21

22

FUnding and cathodic protection studies to show

on parallel to and within 100 feet of such pipeline

rial adverse impacts to the pipeline or to public safety

e pipeline and the Project are in operation. If material adverse

are noted in the studies, Applicant shall take appropriate steps to

are that such material adverse impacts are mitigated. Applicant shall

provide to Commission Staff roportsa copy of all such studies to

Commission Staff of studios performed, and

23 (b)
24

25

26

27

Perform a technical study simulating an outage of the Project that may be

caused by the collocation of the Project parallel to and within 100 feet of

the existing natural gas or hazardous liquid pipeline. This study should

either: i) show that such outage does not result in customer outages, or ii)

include operating plans to minimize any resulting customer outages.

Applicant shall provide a copy of this study to Commission Staff.

10

I
I
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19.

18.

the Arizona Corporation Commission and the parties on

made with respect to each condition contained in the Certificate, include

The Applicant shall submit a self-certification letter annually, identifying pro

conditions have been met. Each letter shall be submitted to the Doc

Applicant will flallew-con1ply the latest Western Electricity Coordinating

Scptom.b@rDccembc1=August 1

Council/North American Electric Reliability Corporation Planning standards as

approved by the Federal Energy Regulatory Commission, and National Electrical

Safety Code construction standards.

beginning in e "  r e a c h

iron of

10 certification letter shall be documentation explains appliance with each

11 condition was achieved. Copies of each letter Rh the corresponding

12 documentation shall be submitted to the zon obey General and Department

13 of Commerce Energy Office. The re méit for the self-certification shall expire

14 on the date the Project is placed i ration

15 20. Within sixty (60) days of Rh mission decision granting this Certificate, the

16 Applicant shall make gc8' th efforts to commence discussions with private

17 landowners. on operty the Project 8§§3*_§g".§wz3<»<~"43<34>=l'= is located to

18 identify the location for the Project's right-of-way and placement of

19 poles

20 21 East shall expeditiously pursue reasonable efforts to work with

21 te landowners on whose property the Project right-of-way will be located

22 to mitigate the impacts of the location, construction, and operation of the

23 Project on private land

24

25

26

The Certificate does notgrunt to the Applicant to right to construct u second circuit

m S  g m  t--1B- the ext tmglme 19883,-an

Sm Le teel-pelesth-atis-eifH|HF&at-lyepetalt=ilF1g¢at-L-1-§-1é~l- A.s explaiaeé-ila-the
Application cadet-Liana Sitiage€a:se-Ne:-518, at-Mae-is-designeé-te-be-abte-te operate
at 138 kg.

27
This Certificate recogigiges that. as :art of the Vail to Valencia 1. 15 kV  t o

188 kV

nQvv <3 elate at 3.38 kg.

Transmission Line Upgrade Project. the exisiizgxg Mm in Sesmemr IR wil l

l

11
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This Certificate incorporates the following findings of fact and conclusions of law

The Project is in the public interest because it aide the state in meeting Rh

an adequate, economical and reliable supply of electric power

In balancing the need for the Project with its effect on the envier

of the state, the conditions placed on the CEC by the Co

minimize its impact on the environment and ecology

The conditions placed on the CEC by the Co

the need for the Project and its impact on the

raised during the course of proceeding

matters raised

In light of these conditions

favor of granting the CE

FINDINGS O F FACT AND CONCLUSIONS OF LAW

a < cing in the broad public interest results

solve matters concerning

anent and ecology of the state

as such, serves as the findings on the

t and ecology

effectively

4

16

17
DATED this 2009

18

19

20

21

THE ARIZONA POWER PLANT AND
TRANSMISSIDN LINE SITING
COMMITTEE

22

23

24

25
Hon. John Foreman, Chairman

26

27

dao
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r



r

BEFORE THE ARIZONA POWER PLANT AND
TRANSMISSION LINE SITING COMMITTEE

IN THE MATTER OF THE APPLICATION OF UNS
ELECTRIC, INC. FOR A CERTIFICATE OF
ENVIRONMENTAL COMPATIBILITY FOR THE
VAIL TO VALENCIA 115 KV TO 138 KV
TRANSMISSION LINE UPGRADE PROJECT,
ORIGINATING AT THE EXISTING VAIL
SUBSTATION IN SEC. 4, T.16S., R.15E., PIMA
COUNTY, TO THE EXISTING VALENCIA
SUBSTATION IN SEC. 5, T.24S., R.14E., IN THE
CITY OF NOGALES, SANTA CRUZ COUNTY,
ARIZONA.

Docket No. L-00000F-09-0190-00144

Case No. 144

WITNESS SUMMARY

FOR MARSHALL MAGRUDER

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29 May 2009

Submitted to the Arizona Power Plant and Transmission Line Siting Committee and parties in

accordance with Procedural Orders of 27 April 2009 and 20 May 2009 for Line Siting Case No. 144.

Personal Background.

l am Marshall Magruder, from Tubac, Arizona, UNS Electric ratepayer. Having sewed on the

Santa Cruz County/City of Nogales Joint Energy Commission, l have gained a detailed understanding

of our county's electricity utilities. My resume is an Attachment, but my "Large systems" systems

engineering experience, gives a unique perspective. Many consider system engineers as best of

breed. We usually are the first to really look at the "need" for a system. l've lead many requirements

analysis teams to determine what is necessary to solve somebody's problem. Finding the "best"

solution is what systems engineers do for a living. it takes several approaches before the "best" is

found. We say it's really not designed until Rev C, the fourth revision. We "bracket and half",

overshoot, and then undershoot, decreasing error each time. NO one knows the "best" solution in

isolation. Only when teams, an integrated product team (leT), with all disciplines represented, such as

your committee, can all the necessary environmental factors are put on the table. Reviewed and

analyzed, then synthesized into a Product or Project. The "total environmental" requirements for this

committee are about a broad a term as possible.

Background of a Project Review.

All factors need review. This Committee would not exist if human judgments were not required to

assess the many unknown impacts. The A.R.S. 40-360 statutes specify a committee from various

backgrounds. Some factors aren't included, others may not be key players in every decision. For

years, I had psychologists on my projects, because they come from a different discipline, with different
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1

2

3
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6

7

8

9

10

12

13

14

15

16

17

18

19

20
.

21

22

23

24

and diverse points of view, and usually are the best at understanding how "people" will change or

should use the "system." In fact, many systems are redesigned if this discipline is not property

employed at the "needs assessment" phase of requirements analysis. Another key discipline is

reliability engineering, the engineering specialist critical to "keep it operating". Through simple, well

sometimes rather complex, through probability analysis, failures are predicted and sequenced, as they

cascade through a system. We do this over and over again, changing the design, so that high failure

items always have redundancy designed into the system. Use of mean time between failure and mean

time to repair permits one to estimate rather closely when a system will fail and usually what

component will fail first. Usually, that "first to fail" component is redesigned so a new "first to fail"

component emerges. And we repeat that process again. Reliability engineering is not used in the

electric utility industry, other than at nuclear power plants, probably because of the heavy influence of

Admiral Rickover trained nuclear engineers who are top-notch professionals.

issues Related to the Project.

For the "Vail-Valencia 138 kV upgrade", I am not yet convinced a "need" really exists, nor if the

WAPA to TEP transmission services change is "best" for Santa Cruz County ratepayers.

The major concern is changing the northern terminal for the transmission line from the WAPA

Nogales Tap to the TEP Vail Substation. DOES this really benefit for Cruz County ratepayers in terms

of economic, energy (electricity) and total environmental factors.

At this stage, with discovery questions not been fully answered, l'm unsure about the "need" and

cost-benefit for customers this project.

Some questions I plan to explore during witness cross-examination include:

The Application seems to indicate that WAPA has a 50.9 MW "constraint" on providing electricity

to the Nogales Tap. In response to my Data Request 1.1, the Company's report stated that after

December 2008, an upgrade in the WAPA transmission line would add a tap at the Pantano

substation that increases this "constraint" to 65.8 MW. (Exhibit MM-1, DR 1.1 response)

a. What is the WAPA constraint?
b. How does this constraint change?
c. What is the impact of EPA of 2005, section 1221, which provided up to $500 million annually

for 5 years to remove WAPA transmission constraints?
d. What is WAPA's future plans for the Sahuaro-Pantano 115 kV line?
e. When has 50,9 MW actually been the maximum power delivered by WAPA?
f. How much does WAPA charge to use its transmission system, e.g., the wheeling charges in $

per kW-month?

25

26

27

28

What are the differences between using the Nogales Tap and Vail substations?

What are the respective transmission line charges, and the differences impact on ratepayers?
[TEP was $2.33/kW-month in 2001]

b. What are the transmission (energy) losses differences on each transmission system? [WAPA
wasapproximately 4.95% in 2001, Nogales Tap to delivery was approximately 10.45%]

Summary Testimony of Marshall Magruder in Line Siring Case No. 144
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1

2

3

4

What equipment owed by UNS Electric at the Nogales Tap will not be used after a potential
transfer to Vail and what is its cost? [$2.1M switch Exhibit MM-2]

d. How much new equipment will be required at Vail to support UNS Electric and what is its
cost?

e. Can the Citizens' installed three-ring bus switch be used by changing from Apache to Vail,
with an inline 1152138 kV transformer, so that both the Nogales Tap and Vail substations can
provide two different power sources to support UNS Electric? (Exhibit MM-2)

5

6

7

8

9

10

12

13

Do these poles really require replacement? (Exhibit MM-3)

a. Has the company tested these poles to determine if they require replacement?
b. What do the UNSE statistics on pole failure on this line indicate? (DR refused)
c. What are the reliability statistics on this transmission line? (DR refused)
d. What are the new objective reliability measures that show the improvement before and after

pole replacement? (DR refused)
e. What will be the change in total capacity of the 138 kV compared to the existing 115 kg?

[Present line thermal limit is 132 MW except at southern end, new 138kV has 120 MW
capacity => no change] (Exhibit MM-4)

f. Validation of Peak Demand forecasts for SCC. (Exhibits MM~5, MM-6, and MM-7)
g. What and where will the conductor be replaced?
h. Where will the existing poles and acquired right-of-way not be adequate for pole

replacement?
Where will car-ten poles and dulled galvanized steel poles be sited?

What are the UNS Electric Renewable Energy Transmission Project's impact on the WAPA 115

kV line to Nogales Tap? (Exhibit MM-8)14

15

16

17

How will UNS Electric perform on this contract if there is no Nogales Tap?
How will the two 230 kV new WAPA lines plus the 230 kV line to Pantano impact Santa Cruz
County?
If WAPA has adequate future supply adequate to meet the load demands, other than
changing poles, is there any other reason for this project (other than TEP receiving wheeling
charges)?

18

19

What are the plans for archeological and biologic professionals to survey for unexpected

disturbance of archeological sites and plant life?

20 a.
b.

21

How will OHV traffic on maintenance roads be curtailed?
How will construction and restoration be performed to return the disturbed lands back to its
original conditions?

22

23

24

Will there be any public process or dialog occurring after the CEC is granted?
a. Will there be different groups for the UNSE and TEP customers?
b. Where and how frequent will these briefing and discussion sessions occur?
c. Will they be open, advertized, and make public?
d. Does the company see that such meetings can improve its image?
e. Will a website and any newsletter be used after CEC approval?

25

26

27

How much will this project really cost?
a. What are the component costs for each segment?
b. Where will you deviate from the existing 100-foot wide Row, when replacing poles?
c. On new Row, how close will your 100-foot wide ROW be with respect to the UPRR ROW, in

other words, is your ROW directly adjacent to the RR?28

Summary Testimony of Marshall Magruder in Line Siting Case No. 144
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6.

5.

7.

3.

c.

a.
b.

i.

c.
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1

2

Prefiled Testimony.
My Prefiled Direct Testimony is planned to provide the background and discuss these and related

issues but in general most of these questions are planned for cross-examination.

3

, , It will not be ready
until AM Monday and will be put into the "box" for each Committee person staying at the Rio Rico
Esplendor Hotel by noon and available by 0800 on 2 June for others.

4 Exhibits.
Exhibits in this Summary are to be provided before the hearing to the Committee and parties.

5

6

7

8

9

10

11

Pre-Filed Exhibits (all have been provided to the Applicant)
MM-1 UniSource Energy Services - UNS Electric (Santa Cruz) System Conversion from Point-

to-Point to Network Integrated Transmission Service, 22 May 2008 (in DR 1-1 response)
MM-2 Citizens Plan of Action Excerpt (sent to UNSE via email)
MM-3 Article from T&D on Pole Replacement practices (provided as a handout 26 May)
MM-4 Excerpt from Magruder Testimony 8 July 2005 (conductor capacities)
MM-5 Peak Demand Forecasts for Santa Cruz County (various sources since 2000)
MM-6 UES Loads and Resources Peak Demand Forecast (UES website)
MM-7 Santa Cruz Generation Forecasts 2008-2028 (UES website)
MM-8 UES Letter to WAPA Transmission Infrastructure Program (p. 30-36) (in DR 1-3 response)
MM-9 SWTC Substation ID info
MM-10 Magruder Witness Summary (this document less other exhibits)

12

13
Mailed to all parties and DATED this 29th day of May 2009.

14
Respectfully submitted,

15 m44/ 1 e
(

16

17

Marshall Magruder
PO Box 1267
Tubae, Az 85646
marshaH@maqruder.orq
520.398.858718

19
Attachments
A. Resume of Marshall Magruder

20 Service List

21

22

Docket Control (Original and 25 copies)
Arizona Corporation Commission
1200 West Washington Street
Phoenix, Arizona 85007

23

24

Phoenix, Arizona 85004
Marc Jerden
Tucson Electric Power Company, Legal
Department
One South Church Avenue, Suite 200
PO Box 711
Tucson, Arizona 85702-0711

25

Charles Hains, Janice Aiward, Chief Counsel
Arizona Corporation Commission
1200 West Washington Street
Phoenix, Arizona 85007

26

Elizabeth Buchroeder-Webb
17451 East Hilton Ranch Road
Vail, Arizona 85641

27

Jason D. Gellman, J. Matthew Derstine
Roshka DeWulf & Patten, PLC
One Arizona Center
400 East Van Buren Street, Suite 80028
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1 Attachment A

2 RESUME OF MARSHALL MAGRUDER

3 EDUCATION

4 MS in Systems Management, University of Southern California (1981), MS in Physical Oceanography, Naval
Postgraduate School (1970), BS, US Naval Academy (1962)

5
EXPERIENCE

6 Over 25 years as Systems Engineer associated contractor, consultant, Raytheon-Hughes in systems engineering,
training and naval systems, C4l simulation and modeling, over 40 years experience with 25 years US Navy

7

8

9

10

11

12

13

14

Large-system development at all levels
From pursuit, analysis, winning strategy, Request for Proposal evaluation, proposal management, system

requirements analysis, architectures, specifications, design synthesis, trade-off studies, requirements
allocation tracking,

To system, level test planning, deployment, implementation, through sign-off,
For technical systems of all complexities.

Developed Antisubmarine Warfare, Electronic Warfare, Command, Control, Communications, Computers,
Intelligence, Surveillance, and Reconnaissance operational concepts, procedures, and tactical employment.
Used, operated, and planned Navy, Army, Air Force, Coast Guard, Joint systems, world-wide.
Coordinated multi-platform employment from sensor to tactical platform to Battle Force to Theater levels.
Qualified systems engineer-manager for trainers, artillery, Command & Control, countermeasures, any
platform.
Specialties: environmental analysis, documentation, sensor/weapon predictions, C4lsR, Electromagnetic and
Emission Control (EMCON) decision criteria.
Battle Force/Group Tactical Action Officer on 8 aircraft careers, TAO Instructor, 20 months combat.

15

16

17

18

19

20

RECENT POSITIONS
Commissioner, Santa Cruz CountylCity of Nogales Joint Energy Commission (2001-2008), intervened in Lne

Siting Case No. 111 and 144, Rate Cases (two Natural Gas, one Electric, one Water), Renewable Energy
Standard participation, and various other ACC issues.

C4l Architect and C4l Support Plan Lead for the Carrier for the 21 st Century (CVX) Delivery Task.
- Completed CVX C4l Support Plan, v1.0, Joint Operational Architecture development for Joint and Naval staff

space allocations for CVX (1999) and Joint Command and Control ship (2002).
Drafted CVN 77 Electronics System Integrator Statement of Work for WBS Group 400 tasks and loTs (1999),
Integrated Management Plan,
Royal Navy Future Aircraft Carrier WBS propose (2002)

21

22

Lead Systems Engineer, Operations Analyst and Site Survey Leader for Saud Arab an Minister of Defense
National Operational Command Centers and C4l System (completed August 1997).

Completed System Specification, System Description Document, Site Survey, Interface Requirements
Documents

23

24

25

26

Proposal Technical Volume Manager for the follow ng winning proposals:
- Vessel Traffic Service 2000 system, US Coast Guard command center for surface surveillance using radar,

visual, communications links. (evaluated A++, won Phase i, Phase ll delayed then restructured)
Anti-submarine Warfare Team Trainer (Device 20A66), an integrated, multi-ship, submarine and aircraft
training system for Naval Task Groups. ($56M contract, best technical, lowest cost)
Electronic Warfare Coordination Module, an Intelligence/EW spectrum planning and management system
for Task Force Command Centers. (won Phase I, best technical)

27

28

Program Manager for the Border Patrol Strategic Border Initiative and National Training Center (2008)
- Training Standards for Border Patrol personnel performing maintenance on Virtual Fence equipment,

establish a National Border Patrol Training Center with interactive and life-time Performance Measurement

Summary Testimony of Marshall Magruder in Line Siting Case No. 144 29 May 2009 page 5 of 5



1 Subsystem, for maintenance and operational personnel.

2 Assistant Program Manager for the Training Effectiveness Subsystem, Device 20A66
• Performance Measurement Subsystem, observed real-time performance of operators, teams, multi-ship and

aircraft units during exercises and compared to the standard3

4

5

6

7

8

9

Senior Systems Engineer responsible for writing specifications in following proposals:
- Fire Support Combined Arms Team Trainer System Specilicafion, a US Army field artillery multiple cannon

and battery training system. (awarded $118M contract, still under contract)
Warfighter's Simulation 2000 (WARSIM 2000) System Specification, a US Army Force XXI Century
battalion to theater levels, training system with actual C4l systems. (won Phase I)
US Navy Tactical Combat Training System, Exercise Execution Software Requirements Specification for
simulation and computer models to run real-time, driving sensors, weapons and links on 35 ships, 100 aircraft
and submarines (won Phase l contract, wrote MRs in Phase 2 proposal)
US Army Virtual Proving Ground (VPG) - Performed C4lSR Architecture Framework development,
implementation and documentation using the DoD Architecture Framework, for Operational, Technical and
Systems architecture products. (2001 -2002).
MBA Instructor, University of Phoenix, for "Operations Management for Total Quality" and "Managing
R8<D and Innovation Processes" courses.

10

11
January 1998 to present - H&R Block, Senior Tax Advisor Level Ill, seasonal tax preparer (January to Aprl

15), part time, AARP Tax Consulting for the Elderly (pro bono) tax preparer, IRS qualified.

12

13

Networthiness Certification (Jan. 2005-2007), prepared proposal for the Army Network Command (NETCOM),
for this several million-dollar program involving over 3,200 Army computer programs at all Army installations,
worldwide. Prepared Quality Control and Risk Management Plan.

14 Cryptologic Support and Logistic Analysis (Oct. 2004-2006), prepared propose for Army Communcatons-
Electronics Command, Ft. Huachuca, Arizona.

15

16
Proposal Manager, Law Enforcement Driver Trainer System for California.

Led pre-proposal and proposal team to develop a design for high-technology driver trainer systems for the
Peace Officers and Safety Training (POST) Commission. (Hughes won)

17

18
AWARDS

19

20

21

22

23

Arizona Golden Rule Citizen Award, by Arizona Secretary of State Janice K. Brewer for exemplifying the spirit of
the Golden Rule daily: "treat others the way you would like to be treated", nomination made by Santa Cruz
County Supervisor Ron Morris, of August 2004 for accomplishments on the Santa Cruz County/City of
Nogales Joint Energy Commission.

Merit Award, Raytheon and Hughes, four times, for achievement and excellence in performance.
National Securitv Industrial Association (NSIA) Anti-Submarine Warfare Committee, Meritorious Award from the

NSIA President, Admiral Hogg USN (ret), for leading ASW training industry and government studies. (1992)
Militant Awards include Meritorious Service Medal, Naval Commendation Medal with Combat "V" and Gold Star,

Navy Unit Commendation, Navy Meritorious Unit Commendation, National Defense Medal, Armed Forces
Expeditionary Medal (Dominican Republic), Vietnam Service Medal with three Bronze Stars, Vietnam
Campaign Medal with "'l960-", Overseas Service Ribbon (Italy).

24

25

26

27

28
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SERVICES

UNS ELECTRIC (SANTA CRUZ) SYSTEM

CONVERSION FROM POINT-TO-POINT SERVICE TO NETWORK
INTEGRATION TRANSMISSION SERVICE

PREPARED FOR THE WESTERN AREA POWER
ADMINISTRATION

TEP
Bobby Chavez

Transmission System Planning

May, 22 2008
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K

The Santa Cruz system is a Radial System supplied from the interconnected transmission
system via a connection at the WAPA Nogales 115 kV station, and that, as such, it is
inherently designed to accept load shedding for any single contingency outage that trips its
radial feed from the WAPA Nogales station.

In accordance with this technical study, UNSE operations will develop a system operating
procedure to operate Valencia turbines to regulate the import at NOGALES. As identified,
a single Valencia Turbine will be operating as the NOGALES import approaches 5lMw
and additional Valencia Turbines will be operated as the NOGALES import approaches
65i\/IW, pending the system addition of the PANTANO tie into Western's NOGALES to
ADAMS ll5kv circuit.

The UniSource Energy Services (UNSE) Santa Cruz 115kV System is currently served
through a 65MW Point-to-Point service contract, metered at the Western Area Power
Administration's Nogales switchyard. UNSE Santa Cruz is interested in converting this
from Point-to-Point service to Network Integration Transmission Service (NITS) .

With the planned December 2008 addition of the Southwest Transmission Cooperative
(SWTC) PANTANO tie into the WAPA NOGALES to ADAMS 1 l5kv circuit on the
UNSE Santa  Cruz system supplied from the ll5kv WAPA NOGALES TAP will
adequately serve load into the 2013 time Name and beyond.

The UNSE Santa Cruz Import Capability from the l15kv NOGALES TAP varies with the
commitment and dispatch of the local Valencia combustion turbines.

UNSE is planning to add distribution capacitors to its system which will improve the power
factor. In contemplation of this correction UNSE has run a study with these revised power
factors.

\I
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Sensitivities
Valencia

Generation (M

Import
Capability

(M

UNSE
Santa Cruz
Load (M Critical Element Critical Outage

Stable
with 5%
margin

csH :
,

N

o

m:23

co
'G
Q
84-Q.

no
generation 0 50.9 49 AV on Valencia 115kV Del Bar - Nogales 115kV solve

1 Turbine 8.6 64.5 70 AV on Nogales 115kV Del Bac - Nogales 115kV solve

2 Turbines 10.1 64.5 71.5 AV on Nogales 115kV Del Bac - Nogales 115kV solve

E
.9|-

8
o

N
D.
. :
r :

.9
9
*.:
8
*O-o.

no
generation 0.0 69.5 65.8 AV on Valencia 115kV Nogales-pantano 115kv solve
1 Turbine 12.2 85 92.0 AV on Valencia 115kV Del Bar - Nogales 115kV solve

2 Turbines 18.0 98.2 109.0 AV on Nogales 115kV Del Bac .. Nogales 115kV solve

mC
Hz:
8
x
GJ
"cl

no
generation 0.0 64.2 61.0 Load Tap Changer on Valencia2 solve
1 Turbine 12.2 85.0 92.0 AV on Valencia 115kV Del Bac - Nogales 115kV solve

2 Turbines 17.5 95.1 106.0 Load Tap Changer on Sonoital so lve

r

Figure 1: UNSE Santa Cruz Import Capability
*UNSE Santa Cruz Import Capability Study assumes that SWTC ties into the WAPA
1l5kv circuit via PANTANO tie-in (December 2008) unless noted.

The chart above shows the import capability of the ll5kv UNSE Santa Cruz system served
as a radial from the NOGALES TAP. Before summer 2013 the UNSE Santa Cruz ll5kv
system will be rebuilt to a 138kV circuit and tied into the TEP Vail l38kv substation.

System Operating Limits for Santa Cruz system import capability and load-serving
capability are N-0 (NERC Category A) conditions and N-1 (NERC Category B) conditions.
Due to outages external to the UNSE Santa Cruz system operating limits are reached within
the UNSE Santa Cruz system or on the external system depending on Valencia generation
dispatch. As shown in table l, the Import Capability and Load Serving capability are
limited by Load Tap Changers at Valencia or Sonoita under normal conditions or by voltage
deviations greater than 5% at the Valencia or Nogales ll5kv substations due to outages on
the WAPA l15kv system.

IMPORT CAPABILITY

Table 1: Import Capability for various sensitivities.

A 5% load margin was added to all Import Capability models seen in Table 1 above. All
models satisfy the WECC 5% MW load margin criteria.

BACKGROUND
The existing UNSE Santa Cruz 115kV system is currently tied into the Western Area Power
Administration (WAPA) 1 l5kv line as seen in the Figure 1. By December 2008 Southwest
Transmission Cooperative (SWTC) plans to loop in the existing WAPA NOGALES _.
ADAMS TAP 115kV circuit to the SWTC PANTANO Substation as shown in Figure 2.

4



l

This proposed interconnection by SWTC will provide an additional path for APACHE
generation to flow and thus increase the reliability of the l15kv system in this area.

1 TUCSON

Figure 2: UNSE Santa Cruz and surrounding systems with Pantano 230/1 l5kv loop-in

Figure 1

WAPA t15kv System
}. ......l DEL BAC

Figure 1: UNSE Santa Cruz ll5kv system and surrounding systems
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SCOPE
Determine if Network Integration Transmission Service (NITS) will justify additional load
serving capability for the UNSE Santa Cruz ll5kv System.

MODELING ASSUMPTIONS

Import Capability Limitations
Import Capability will be limited by one of the following N-1 criteria violations:
1) Overload on any UNSE Santa Cruz 115/l3.2kV load serving transformer
2) Overload on any UNSE Santa Cruz Il5kv circuit
3) LTC (Load Tap Changer) voltage regulation below 1.0 p.u. on the l3.2kV side of any
UNSE Santa Cruz 115/l3.2kV load serving transformer with All Lines In Service (ALIS).
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4) Delta V violations (5%+/-) on any UNSE Santa Cruz 115kV bus for N-1 outages
5) Meet all NERC/WECC criteria seen in the table 2 below:

n8Iumnwcnrnromx m T m

Table 2: NERC/WECC Criteria

N-1 Outages under Consideration
The following N-1 outages were analyzed after consultation with WAPA. These N- l
outages are the worst N-I outages because they have the greatest affect on the UNSE Santa
Cruz 1 I 5kv system with no loss in load.

(1) TUCSON TO DEL BAC ll5kv
(2) DEL BAC TO NOGALES ll5kv
(3) NOGALES TO PANTANO ll5kv
(4) PANTANO TO ADAMS TAP TO APACHE ll5kv
(5) NOGALES TO ADAMS TAP TO APACHE l15kV

The following transient stability disturbances were evaluated:
(1) Fault at TUCSON 1l5kv bus with clearing of the

TUCSON TO DEL BAC ll5kv circuit
(2) Fault at DEL BAC 1l5kv bus with clearing of the

TUCSON TO DEL BAC ll5kv circuit
(3) Fault at DEL BAC ll5kv bus with clearing of the

DEL BAC TO NOGALES ll5kv circuit
(4) Fault at NOGALES ll5kv bus with clearing of the

DEL BAC TO NOGALES ll5kv circuit
(5) Fault at NOGALES ll5kv bus with clearing of the

NOGALES TO PANTANO l l 5kv circuit
(6) Fault at PANTANO ll5kv bus with clearing of the

NOGALES TO PANTANO ll5kv circuit
(7) Fault at PANTANO ll5kv bus with clearing of the

6
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Turbine
Minimum
Reactive
Output

Maximum
Reactive
Output

Minimum
Power
Output

Maximum
Power
Output

5 MW l3.8 MW

13.8 Mw5 MW

5 MW l3.8 MW

Valencia
turbine #1

Valencia
turbine #2

Valencia
turbine #3

5 MW 20 MW

9.8
MVAR

9.8
MVAR

9.8
MVAR

15
MVAR

Valencia
tLlI°bll'1€ #4

-5 .5
MVAR

-5 .5
MVAR

-5.5
MVAR

-25
MVAR

\

PANTANO TO ADAMS TO APACHE ll5kv circuit
(8) Fault at ADAMS 115kV bus with clearing of the

PANTANO TO ADAMS* TO APACHE ll5kv circuit
(9) Fault at ADAMS ll5kv bus with clearing of the

NOGALES TO ADAMS* TO APACHE ll5kv circuit

Each transient stability simulation included a 3 phase fault cleared in 5 cycles.

* the NOGALES TO ADAMS TO APACHE 115 kV circuit outage event is a line fault that
trips two breakers in the NOGALES station (ring) and one breaker in the APACHE station
(main-and-transfer) and, in so doing, trips the "unbreakered" line tap to the ADAMS load-
serving system.

Category C Outage Assumptions
The Santa Cruz system is a Radial  System suppl ied from the interconnected transmission
sy s tem v i a  a  connec t ion a t  the  WAPA Noga l e s  115  kV s ta t i on,  and  tha t ,  a s  such,  i t  i s
inherently designed to accept load shedding for any common mode contingency outage that
trips the radial feed from the WAPA Nogales station.

R e m o t e  G e n e r a t i o n  t o  U N S E  S a n t a  C r u z  1 1 5 k V  s y s t e m
Generation dispatched per the llhslb WECC case (2011 Heavy Summer Load) which was
approved by WECC on 01/12/2007. The 2011 HS1B base case represents a general case for
study work reflecting realistic flows throughout WECC using generation economic dispatch.

Local Valencia Generation
The Valencia gas turbines are rated as shown in Table 1 below:

Table 3: Valencia Gas Turbine Ratings

S WTC Pantano 230/115kV Tie-In
SWTC plans to loop-in WAPA's Nogales - Adams l15kv circuit into the SWTC Pantano
Substation in December 2008. Refer to Figure 2, above.
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bus name kV
2008

MW MVAR
2009

MW MVAR
2010

MW MVAR
"KANTOR"

"CANEZ"
"SONOITA1 ll
"SONOITA2"
"VALNCIA1 ll
"VALNCIA2"

13.2
13.2
13.2
13.2
13.2
13.2

7.05
7.05
8.61

14.88
22.71
18.01

0.1
-1.22
-0.24
-4.54
0.91
2.53

7.3
7.3
8.92
15.41
23.52
18.65

0.1
-1 .27
-0.25
-4.71
0.94
2.62

7.54
7.54
9.22
15.92
24.3
19.27

0.11
-1.31
-0.26
-4.86
0.97
2.7

bus name kV

2011

MW MVAR

2012

MW MVAR

2013

MW MVAR
"KANTOR"
"CANEZ"
"SONOITA1 ll
"SONOITA2"
"VALNCIA1 ll
"VALNCIA2"

13.2
13.2
13.2
13.2
13.2
13.2

0.11
-1.35
-0.27
-5.02

1
2.79

7.79
7.79
9.52

16.44
25.09
19.9

8.02
8.02

9.8
16.93
25.84
20.49

0.11
-1.39
-0.28
-5.17
1.03
2.87

8.26
8.26
10.1

17.44
26.62
21.11

0.12
-1.43
-0.29
-5.33
1.07
2.96

Load Forecasting
Load forecasts have been applied to the UNSE Santa Cruz 1l5kv system and the Cochise
County APS 115 and 69kV systems. These load forecasts are the same forecasts used as part
of the Southeast Arizona Transmission System (SATS) Study.

Sensitivities were performed to evaluate the impact of load growth of the SWTC system.
SWTC load was increased to the forecasted 2012 load. The UNSE system required
additional power factor correction to prevent delta V violations. It is assumed that UNSE
will perform power factor correction to mitigate issues due to neighboring load growth.

The UNSE Santa Cruz system load is to be distributed in the following manner based on
historical data:

Percentage
Substation of total

Kantor 9%

Canez 9%

Sonoita 30%

Valencia 52%

Table 4: UNSE Load Allocation

The UNSE Santa Cruz system load forecast is shown below in, Tables 5 and 6.

Total 78.31 -2.46 81 .1
Table 5: 2008 - 2010 UNSE Load Forecast

-2.57 83.79 -2.65

Total 86.53 -2.74 89.1
Table 6 2001-2013 UNSE Load Forecast

-2.83 91.79 -2.9

8
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Power Factor (UNSE Santa Cruz 115kV System)
Table 7 shows the UNSE Santa Cruz system existing power factors which were based on
metered 2007 peak data and the assumed power factor correction.

Existing Power Power Factor
Load Factor Correction

Kantor 0.9999 0.9999
Canez -0,9853 -0.9853
Sonoita 1 -0.9996 -0.98
Sonoita 2 -0.9564 -0.9564
Valencia 1 0.9992 0.9992
Valencia 2 0.9903 1

Table 7: UNSE Power Factor, pf correction(A bold)

POWER FLOW SENSITIVITIES

(1) With Pantano 230/115kV tie-in (existing power factor results)
NITS will adequately meet system load with associated local Valencia generation scenarios
for the period 2008 though 2014.

(2) Vwth Pantano 230/115kV tie-in (power Factor Correction results)

UNSE proposed actions
UNSE is planning to add distribution capacitors to its system which will improve the power
factor. in contemplation of this correction UNSE has run a study with these revised power
factors.

NITS will adequately meet system load with associated local Valencia generation scenarios
for the period 2008 though 2014 with the ' UNSE proposed actions' described above.

If the power factor was corrected on the l3.2kV distribution side (Table 7) import capability
increases for NO generation and the 2 turbine generator scenarios.

(3) Without Pantano 230/115kV tie-in (power Factor Correction results)
As a sensitivity the UNSE Santa Cruz load was served without the planned December 2008
addition of the Southwest Transmission Cooperative (SWTC) PANTANO loop in to the
WAPA NOGALES to ADAl\/IS TAP ll5kv circuit.

9



UNSE Santa Cruz Import Capability* (2009-2014)
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Valencia Generation Dispatch

w
0

43
3
N

(1) pf exciting
M (2) pf correction

(3) w/o pantano tie

with  Pantano t ie - in w/o  pantano t ie - in

Year Forecast Peak
Load (MW)

Annual Local
Generation
Hours  (M

power factor
correction)

Annual Local
Generation

Hours (power
face:tor

correction)

Annual Local
Generation Hours

(power factor
correction)

78
81
84
87
89
92
95

2008
2009
2010
2011
2012
2013
2014

214
356
483
633
723
911
1102

he
122
191
315
392
515
654

1170
1453
1716
2031
2269
2652
3024

POWER FLOW RESULTS
Figure 1 and tables 8 and 9 below compare the results of the three sensitivities, outline
above. Comparisons are based on import capability and required must run generation.

Figure 1: UNSE Santa Cruz Import Capability
*UNSE Santa Cruz Import Capability Study assumes that SWTC ties into the WAPA
115kV circuit via PANTANO tie-in (December 2008) unless noted.

Table 8: Required Must-Run Generation

10



Sensitivities
Valencia

Generation M\N)

Import
Capability

(MW)

UNSE
Santa
Cruz
Load

(MW) Critical Element Critical Outage

Stable
with
5%

margin

(1)
E
.9
| -

8

o

as
D.
. :
s :
3

c
.Q
*a
9
L..
oU
q-
Q..

no
generation 0.0 69.5 65.8

AV on Valencia
115kV

Nogales-Pantano
115kV solve

1 Turbine 12.2 85 92.0
AV on Valencia
115kV

Del Bac - Nogales
115kV solve

2 Turbines 18.0 98.2 109.0
AV on Nogales
115kv

NogmesDe|Bac-
115kv solve

m
C
4-1Ia
x
as
"6.

no
generation 0.0 64.2 61.0 Load Tap Changer on Valencia2 solve

(2) 1 Turbine 12.2 85.0 92.0
AV on Valencia
115kV

NogalesDel Bac -
115kV solve

2 Turbines 17.5 95.1 106.0 Load Tap Changer on Sonoital solve

(3)

o

8 : :: -
ma:
=Li=
2;

C
O
-3
9i..
oO
4-Q.

no
generation 0 50.9 49

AV on Valencia
115kV

Del Bar - Nogales
115kV solve

1 Turbine 8.6 64.5 70
AV on Nogales
115kV

NogalesDel Bac -
115kV solve

2 Turbines 10.1 64.5 71.5
AV on Nogales
115kV

Del Bac - Nogales
115kV solve

A

Table 9: Import Capability for various sensitivities. This table outline sensitivities (1), (2) and (3)

Table 9 above outlines the Import Capability and the associated Critical Elements and
Outages for the various Valencia generation scenarios and sensitivities. A 5% load margin
was added to all Import Capability models seen in Table 9 above. All models satisfy the
WECC 5% MW load margin criteria.

TRANSIENT STABILITY RESULTS
All outages evaluated for the various Valencia generation scenarios meet criteria for voltage
and frequency deviations. In addition, angular stability plots show the generators at Saguaro
and Apache to be stable and damped, except Apache CTI and CT4 for all N-l outages.

Apache CTI is not damped. The oscillations continued beyond the transient stability run
time. Apache CT4 is showing loss of angular synchronization with respect to Apache CTR
and CTR .

As a sensitivity, the transient stability run time was extended to 60 seconds for the Del Bar
to Nogales ll5kv circuit outage. This outage causes the greatest ll5kv voltage deviation
on the UNSE Santa Cruz system. Approximately 15 seconds after the disturbance Apache
CT4 levels off and demonstrates synchronization. Apache CTR demonstrated damping with
excessive oscillations.

As a sensitivity, the UNSE Santa Cruz system was removed from the power system model
and the response of Apache CTI and CT4 was monitored. Apache CT] and CTR
demonstrated the same transient stability issues as seen for all the N-1 outages with UNSE
Santa Cruz modeled. With the UNSE Santa Cruz system removed from the sensitivity
case, the Apache CTl and CT4 units continued to exhibit stability problems. Based on the
results of this sensitivity, it can be concluded that the UNSE Santa Cruz system is not the
cause of the Apache combustion turbine stability problems. The Apache CT angular
stability plots for theses sensitivities can be seen in APPENDICES G and H. Worst
Condition Analysis (WCA) output and Stability plots can be found in APPENDICES A - F
in which there are no violations.
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CONCLUSION
The Santa Cruz system is a Radial System supplied from the interconnected transmission
system via a connection at the WAPA Nogales 115 kV station, and that, as such, it is
inherently designed to accept load shedding for any single contingency outage that trips its
radial feed from the WAPA Nogales station.

System Operating Limits for Santa Cruz system import capability and load-serving
capability are N-0 (NERC Category A) conditions and N-1 (NERC Category B) conditions.
Due to outages external to Santa Cruz system operating limits are reached within the Santa
Cruz system or on the external system depending on Valencia generation dispatch.

The results of the power flow and transient stability simulations show that the UNSE Santa
Cruz ll5kv system can be served through a combination of transmission import capability
and local generation. In fact with a correction to the power factor in Santa Cruz the import
capability without local generation on-line increases. Due to the UNSE Santa Cruz system
being unable to support the projected loads without additional shunt capacitors or operation
of the Valencia generation, UNSE will develop an operating procedure based on the results
of this system impact study. This operating procedure will be provided to WAPA. In
accordance with this technical study, UNSE operations will develop a system operating
procedure to operate Valencia turbines to regulate the import at NOGALES. As identified,
a single Valencia Turbine will be operating as the NOGALES import approaches 5lMw
and additional Valencia Turbines will be operated as the NOGALES import approaches
65MW, pending the system addition of the PANTANO tie into Western's NOGALES to
ADAMS l l 5kv circuit.
Therefore, conversion of the UNSE Santa Cruz load from Point-to-Point to Network
Integration Transmission Service on the Parker-Davis System results in no system problems.

UNSE will develop an operating procedure for the Valencia turbines. This operating
procedure is necessary due to the UNSE Santa Cruz system being unable to support
projected loads without additional shunt distribution capacitors or operation of the Valencia
turbines. This operating procedure will be based on the results of the system impact study
and will be provided to WAPA.
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SANTA caz pQwensuppLy IMPROVEMENTS
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9

Citizensis actively pursuing and implementing improvements to the
transmission and generation system sen/lng its customers in Santa Cruz
Gounty.. Work to be completed before the summer of 1999 includes the
addition of a new systan to synchronize Citizens' generation units with the
Western Area Power Administration ("WAPA"); installation of new 115-kV
switching station to replace the existing tie to the WAPA's system; and
planning efforts for a second transmission source into the service area. The
following is a description of aM project.

4 L x A ' J .L `1L». * z L ¢*4iL.l L L.{ |

New control and communication equipment have been installed at the Nogales
Tap and at the Valencia Flower Plant. A synch-check relay has been added to .
the 115-kV breaker that will automatically dose the breaker and re~establish
the tie to WAPA's system when Citizens has been carryingthe load on its own
generation. Therelay equipment was installed in January 1999, and is ready
for operation. A line has been ordered from us West to complete
the communication link, and a oontraa has been issued to General Electric
Company to inspect, test. and calibrate the generator protection and control
sisters. and dentdop improved operating procedures for the units. The .
estimated most of these improvements is approximately $100,000. The
befits of these improvements are:. 1) the units and operators will be
prepared to start and cony load on Citizens' generation if there is an extended

.outage of the transmission line; and 2) when a transmission problem has been
repaired and transmlssionservice is again available, it will not be necessary to
contempt service to our customers when we shut down the generators.
Attachment I describes the Synchronization Project additions in more detail.

L M.'.A.` . A `X.ll ,Ni * jLx 1 a L

Citizens has Cannacnea with WAPA no construct a new, three breaker switching
station to replace the existing tap station serving Citizens' customers in Santa
Cruz County. The new station is being constructed on the north side of the
existing tap station and will' sectionalize pApA's Del Bac - Apache 115-kV line.
It will provide three line terminations in a ring-bus configuration. Building an
entirely new station allows for service to continue over the existing facilities -
during construction. and greatly reduces the need for planned service
intwruptions or Me possibility of unintended outages. The estimated cost of
the new switching station is $2.1 million and it is scheduled to be in~serVice by
June- 30, 1999. The benefit of this improvement is that service to Citizens'

5
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INTERCONNECTION
WITH

From
SUBSTATION

TO
SUBSTATION

COST
(Millions)

AEPCO Bicknell Valencia 10.6
AEPCO Sierra Vlst3 Valencia 11.6
AEPCO Panano Valencia 14.0

TEP Vail Valencia $16.25

r

9
customers will no longer be interrupted every time WAPA's transmission line
has an interruption. By using a ring bus arrangement, the possibility that
transient or permanent faults on WAPA's line or inside the switching station will
cause an interruption to Citizens' customers is greatly reduced. This will
significantly improve the power supply service reliability to our customers.
Attachment 11 provides a more detailed description of the Nogales Switching
Station Project.

.+

In February 1999, Citizens provided responses to Staff's nisi set of data
requests in Dodnet no. E-01032B-98-0621, the Nogales Complaint. The
responses addressed the company's efforts to complete planning efforts for a
second 115-kV transmission line to serve its customers in Santa Cruz County.
A Gow of those data responses has been attached as Attachment IH. The
purpose of this documents to provide an update on the transmission planning
effol7ts since the initial responses.

In the initial response, four potential! interconnections and potential line routes
were Three of the interconnections would be with Arizona Electric
Power Cooperative ('AEPCO") and one would be with Tucson Electric Power
Company P")-

The four alternatives and their preliminary cost estimates are Summarized as
follows:

I

l

AEPCO has completed preliminary power flow studies and provided copies of
the study results. Time studies support the Bidazell alternative as the preened
electrical alternative. TEP has performed preliminary power flow studies and
responded verbally. TEP's studies indicate an interconnection at its Vail 345 kV
substation would perform satisfactorily.

A second 115-kV line into the Nogales area would need tn opeuare in parallel
with WAPA'S transmission system. Additional power flow studies are expected

I
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uunues Company (cut on December 16, 1998, resulted with an agreement to adopt a
Syllclwuniging
leads fm CUC generators No WAPA 115-kV system.
anvualves the pwcuremenz and installation of Bedcwith auto-sywdnronszer, sync-daeck relay, and

require a sw\d\l*llsGoP¢ at Valencia power mart that will allow their operator to
remotndy monitor the voltages am! sync condition at the Nogales Tap power circuit breaker (PCB
362).
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The meeting at Nogales Tap between western Area Power Administration ('WAPA") and Citizens
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1phase angle and slip to WAPA's dispatcher at

By Pfvwniing
the sync

The subbed plays have been delivered and installed. The Valencia power plant is presently
rzpable of syndrrunlzing M WAPA through me Nogales Tap by receiving real~tlme instructions
from WAPA dlspandu regarding machine speed.

True next stage of this project lmrolves implementation of an actual synchroscope at the Valencia

npelnasrrors. The melemeury equipment needed for this part of :he project has been ordered. Orders
have also been planed to install phone fines that will be used as communication.

Fewer Plant, thereby eliminating the need Up My on WAPA dispatch to igzstmcrthe rnadtine
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\'*¢i0¢¢ llama: Nogales Switdaing Station

8 Purpose and MM:

4

' u

Gtizens' load in Santa Cruz County Is presently served through a radial 115-kV
transmission line that connects to the transmission system of WAPA at an
interconnection point near Tucson. When a electrical fault on WAPA's transmission
line sending this tap point occurs, circuit breakers at the remote ends of WAPA's line
open to dear the fault. Opening WAPA's line results in interruption of service no at!
of Citizens' customers in the county. During 1998 there were 10 outages of WAPA's
line, three of which resulted in extended outages to Citizens' customers. This
project will replace the existing facilities at the point of delivery with three
.transmission voltage circuit breakers that will automatically sectionalize WAPA's
transmission line during faults and avoid outages to Gtizens' customers caused by
those faults. .

Scope: I

L . 1

' 8 4

Install three 115-kV drcult breakers and associated protective relaying, six bus
switudaes, one motor operated line switch, bus work, a control building with
supervisory control and data acquisition (SCADA) fadllties and dual ported RTU and
modify relaying and communications facilities at other affected substations (Del
Bar, Adams Tap. Apache, and Vail).

Remove one 115-kV circuit breaker, three disconnect switches and associated bus
work and station service equipment ownedby Citizens. Remove two motor
operated disconnect svuitdles, melsedng and SCADA equipment owned by WAPA.
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Aussie Widget Measures Wood Pole Strength

TRANSMISSION & DISTRIBUTION WORLD
Feb 1, 2009 12:00 PM
By H. Stewart Martin, Georgia Power

Accurate MPT field test enables Georgia Power to safely extend life of pole fleet.

T&D Poles are an Electric Utility's Greatest Single Infrastructure Investment. They represent one of
the utility's biggest risks, as pole failure can seriously impact public safety and reliability. There has
been no proven technique to provide an accepted empirical measure of the remaining strength of in-
service poles - that is, until recently. After learning more about the benefits of mechanical pole
testing (MpT), Georgia Power (Atlanta, Georgia, U.S. a Southern Company, put this new type of
inspection method to the test.

),

POLES AND INSPECTIONS

The distribution poles at Georgia Power are primarily of the Southern Pine species and are subjected
to very hot and moist weather conditions. The utility's older poles - mostly pressure-treated creosote
- normally begin to deteriorate below ground at about 20 to 25 years into their service life.

Georgia Power has had a robust inspection and treatment program in place since the late 1980s.
Prior to 1987, the utility primarily used the hammer-sounding test as the initial means of identifying
suspect poles - there was no remedial treatment program in place. All of Georgia Power's
purchased poles have been supplier treated with chromates copper arsenate (CCA) preservative
since the late 1980s. To date, the utility has seen no deterioration of properly manufactured and
treated CCA poles.

In addition to the decay damage done to Georgia Power's creosote poles prior to 1987, many
attachments have been added to the poles for telecommunications, Internet and cable TV equipment.
This all adds to the horizontal and Vertical loading of the poles. The additional loading must be
accounted for and compared to the pole strength for in-service poles.

It is imperative that unserviceable poles be removed from the system or properly reinforced.
However, it is just as important not to remove serviceable poles prematurely. The cost of pole
replacements vary from US$400 to $10,000, depending on the complexity of the attachments and the
equipment on the pole.

In recent years, Georgia Power was finding that pole inspection vendors were becoming increasingly
conservative in their evaluation of poles to reduce their risk and that of the utility. Georgia Power pole
replacement crews expressed to management that they were being asked to replace more poles that
appeared to be sound than in previous years.

MECHANICAL POLE TESTING

Georgia Power's Distribution Design and Performance group, which handles the asset management
guidelines for the distribution side of the business, recently decided to pilot and evaluate a new type
of inspection method: the MPT 40. This process was developed by Deuar Pty Ltd. (Burpengary,
Queensland, Australia). It was quite different than any of the traditional pole inspection methods used
by most electric utilities in the United States.



Pole tag
number

MPT 40 Conventional tests
Remaining
strength Status

Remaining
circumference

Remaining
strength Status

5452 68% Pass 79% 50% RE
5477 96% Pass 77% 45% R1
5481 67% Pass 45% 9% RE
5511 84% Pass 67% 30% RE
5521 71% Pass 86% 63% RE
5533 99% Pass 63% 25% RE

Georgia Power began discussions with Dr. Kris Deuar in early 2006 to better understand the
technology, safety issues and costs. The utility was initially concerned about the safety of these
partial load tests, because it only would be testing weakened poles occasionally. it became convinced
of the safety of the tests, as the weaker poles would be found with either a good visual and sounding
inspection, or with only a minimal amount of force applied by the MPT device.

The MPT 40 approach made sense to Georgia Power. It gave a "direct" indication of the pole's
strength, taking into account the differences inherent in the wood species used to produce the pole,
the orientation of the defects and so forth. The theory is that by applying a known bending force, and
then measuring very accurately how the pole geometry changes, the bending strength of the pole can
be calculated. MPT had been used extensively in Australia, New Zealand and China with good
reported success. Furthermore, the Forest Service Research Institute of New Zealand recommended
it as the best method available for determining in-service pole strength.

The method uses digital protractors, attached to a pole, which measure the tilt (bending back) of the
pole as the small pressure against the pole (always much less than the residual pole strength) is first
applied and then released. Each pole is audio-visually inspected and subjected to a small initial load
of 200 lb to 300 lb (91 kg to 136 kg) and then analyzed for safety before a final target load of 2000 lb
to 3000 lb (907 kg to t 360 kg) is applied.

THE PILOT TEST EXPERIENCE

In late summer 2006, Georgia Power had two conventional inspection vendors set to inspect and
treat poles in Savannah, Georgia. Each vendor was to inspect and treat half of Savannah's pole plant.
The utility contracted with Deuar to come to Savannah and perform tests on 100 of these poles. Two
segments of the Savannah poles were selected to compare the MPT methodology for assessing
serviceability with that of each conventional inspection contractor. In each vendor's assigned area, 50
poles were first tested by MPT, then later by one of the two conventional inspection vendors who did
not know the result of the MPT evaluation.

In many cases, the two approaches (conventional versus MPT) were in close agreement and resulted
in the same pass/fail determination ("fail" was given to poles that were less than two-thirds of their
original nominal strength). However, in many cases, there was quite a bit of difference in the
percentage-strength determinations.

Tables 1, 2 and 3 summarize the results of the pilot. It is significant to note that:

*

*

Six poles that had been rejected by conventional inspections were rated by MPT as still
serviceable.
Four poles that had been found to be still serviceable by conventional means were rated by
MPT as unserviceable.

Table 1. Reject Poles Life Extended with MPT 40 Tests



Pole tag
number

MPT 40 Conventional tests
Remaining

strength Status
Remaining

circumference
Remaining

strength
Status

5456 57% Fail 100% 100% PK
5515 65% Fail 100% 100% OK
5523 62% Fail 100% 100% OK
5524 66% Fail 100% 100% OK

Pole tag
number

MPT 40 Conventional tests
Remaining

strength
Status

Remaining
circumference

Remaining
strength

Status

5495 39% Fail 45% 9% RE
5498 66% Fail 78% 48% RE

5507 52% Fail 33% 4% R3

5519 8% Fail 47% 10% RE

5520 17% Fail 29% 3% RE

5531 57% Fail 85% 61% R1

¢ .

Table 2. Weak Poles Discovered (Risk Removed) with MPT 40 Tests (Not Rejects
Previously)

Table 3. Poles Where MPT 40 Tests Agreed with Conventional Evaluation (Rejects
Only)

However, the question remained: Was the MPT evaluation more accurate or just different?

LABORATORY RESULTS

In an attempt to answer this question, Georgia Power joined an industry coalition in 2006 to perform
pole tests with the National Electric Energy Testing, Research and Applications Center (NEETRAC).
Several pole testing providers conducted independent analyses of the poles' remaining strength while
they were still in-sewice. The poles were removed from service in 2007, and later break tested by
NEETRAC in the lab.

Those tests proceeded slowly and were finally completed in the summer of 2007. The recently
published report NEETRAC report showed the MPT process as one of the top-tvvo predictors of pole
strength. However, there were concerns about the useful application of the results. There was
possible degradation of the poles over time and when they were removed and transported from the
field location to Atlanta. Additionally, a great number of the poles failed at points well above the
ground line, but every field vendor analysis addressed strength at ground line. Another series of tests
is planned in 2009, where the test poles will be break tested in situ after the various vendors provide
the predicted strength numbers to NEETRAC. Those involved believe that this will resolve the
concerns of the previous tests.

ANQTHER ROUND OF TESTS

In December 2006, Georgia Power asked Deuar to test 10 poles in Atlanta, nine of which recently
had been rejected (found to have less than 67% remaining strength) during a conventional
evaluation. The utility's plan was to have Deuar test all of those poles using the partial load,
nondestructive methodology. After completing those tests, Deuar would then use the more robust
MPT 20 to break test these poles in situ.

Because the final series of tests was destructive, Georgia Power took precautions to ensure the
safety of personnel and property. The utility's worries were put to rest during the break tests, as none
of the poles failed in a way that required support of the pole. None fell over. At failure, the poles



Pole
number

r

Conventional
test

Mechanical pole tests Observations and
conclusionsNondestructive Destructive

Evaluat
ion

Status Test Status Test Status

A-1 49% R1 82% Pass 127% Pass Both MPT tests show pole
still serviceable.

A-2 49% RE 82% Pass 127% Pass Both MPT tests show pole
still serviceable

A-3 14% RE 70% Pass 64% Fail Nondestructive MPT test
shows borderline pass;
destructive MPT test
shows borderline fail.

A-4 50% RE 75% Pass 68% Pass Both MPT tests show pole
still serviceable.

A-5 14% RE 20% Fail 23% Fail All methods agree pole
serviceable.

M-1 59% RE 92% Pass 99% Pass Both MPT tests show pole
still serviceable

M-2 24% RE 92% Pass N/A N/A Nondestructive MPT test
shows pole serviceable
(not destructive tested)

M-3 48% RE 84% Pass 69% Pass Both MPT tests show pole
still serviceable

M-4 59% RE 84% Pass 66% Pass Destructive shows pole
near pass, nondestructive
shows fail status.

M-5 52% Rt 73% Pass 77% Pass Both MPT test show pole
serviceable

A-1 to A-5 represent poles embedded in concrete pavement, M-1 to M-5 represent poles
embedded in soil, RE represents rejected nonreinforceable pole; and RE represents priority
rejected pole.

)

simply quit resisting the force of the MPT 20, the pressure dropped and the highest force was
recorded to calculate the breaking strength.

The nondestructive round of tests, conducted with an MPT 40, calculated that eight of the nine poles
previously rejected by the conventional evaluation were still serviceable and confirmed one as
unserviceable. The MPT 40 test agreed with the conventional vendors on the one pole they found
serviceable.

Georgia Power then had Deuar test the same 10 poles in situ, using an MPT 20, by applying force
against them until they actually broke. These tests closely matched the MPT 40 findings, with eight
poles still reflecting years of serviceable life and only one pole that had been found serviceable in the
nondestructive test was found to be borderline reject in the destructive test (see the comparison of
results in Table 4).

Table 4. Comparison of Results Nondestructive MPT, Destructive MPT and Conventional

FORT GORDON TESTS

Although lacking an independent laboratory comparison test, Georgia Power nonetheless felt more
confident seeing the reasonably close agreement of the nondestructive tests with the observed
destructive tests. It also felt that the upcoming NEETRAC tests would further prove the worth and
accuracy of the MPT technology. With this confirmation in hand, Georgia Power wanted to do



additional testing. The late 2006 conventional inspeotionand treatment of poles in Fort Gordon and in
the Atlanta operating area gave the utility an ideal opportunity.

The company had seen an above-average reject rate in Atlanta and Fort Gordon. The utility also
knew how compelling the business case is for extending the life of a pole. Although it could not justify
retesting all 50,000 poles in Atlanta, or all 4500 in Fort Gordon, Georgia Power knew it would only
have to avoid replacing a small percentage of the reject poles with the MPT tests to make a good
return on its investment.

Dr. Deuar was asked to test 234 rejected - and destined for replacement - poles in the Atlanta and
Fort Gordon areas. All of these poles had been found unserviceable in early 2007 by conventional
ground line inspection. Poles were selected for MPT that were high-cost replacement poles, those
with either transformer banks, electrical junctions or other equipment that made replacement more
expensive than simpler poles. Of the 234 conventionally rejected poles, 132 poles (56%) were
evaluated by the MPT tests as being still serviceable.

Looking at the financial side of this approach, for its business case, Georgia Power established or
assumed (historical records):

* The average cost of replacement of one of these rejected poles was estimated to be around
$4000.

* The cost of testing each pole was approximately $200, which was relatively high as only a few
widely scattered poles were chosen. Startup costs also were a big part, because all the men and
equipment had to come from the other side of the globe for this project only. It is expected that these
costs will come down as the process becomes more automated and the number of poles tested rises
in a given cycle.

As a result, the cost savings were as follows:

*

*

*

Cost of pole testing 234 x $200 = $46,800
Cost saved on pole replacements 132 x $4000
Net savings $528,000 - $46,800 : $481 ,200.

$528,000

The costs savings were all on the capital side of the financial analysis, the testing was an operating
cost. Most utilities, Georgia Power included, regard these costs differently, but these savings are
significant in any form of cash.

SAFETY IMPACT

From a safety standpoint, it also should be noted that out of 102 failed poles, the MPT found 21 poles
(21%) to be much weaker than originally predicted by the conventional pole inspection methods. This
allowed Georgia Power to place a higher priority on those poles that were previously thought to be
low-priority replacements or reinforcements.

The traditional methods of testing a pole's strength - by hammering, listening to the pole's echo and
boring - are recognized to be pretty unreliable. Most traditional pole testing methods assume
consistent wood strength by species, age and remaining amount of good wood. Experience has
shown these are false assumptions. Knowing a pole's species, age and degree of decay does not
guarantee an accurate assessment of its remaining strength (or longevity). This knowledge can only
be indicative of a pole's strength.

The initial stages of fungus growth, commonly known as an incipient decay, eludes all conventional
methods of testing a pole's strength and, to date, can only be identified by costly microscopic
examinations in a biological laboratory. It is not always detectable by drilling, yet incipient decay can
reduce pole strength by up to 50%.



Additionally, more advanced internal decay or termite damage in a pole is often missed by drilling,
especially if the pole cannot be fully excavated to inspect for belowground decay. Some Georgia
Power poles had failed in-service due to belowground damage that had eluded inspectors.

AN EXCELLENT NEW TOOL

Georgia Power believes the recent field testing proves the MPT system is an excellent supplemental
tool to conventional pole inspection and treatment methods. As the cost of the test is driven down by
process improvements and higher volumes, it may even become more of a primary tool.

Although MPT cannot replace the remedial treatments performed by the traditional service providers,
it could prevent the need to replace or reinforce poles that are either heavily loaded or found to have
significant decay, rejected by conventional evaluations.

The business case is already convincing to support the use of MPT for performing a follow-up
evaluation of poles rejected by the conventional inspection methods. For poles that a utility is unable
to excavate, MPT also may be used to more accurately evaluate remaining strength, removing
significant risk for the utility.

DATA TABLES

* Table 1. Reject Poles Life Extended with MPT 40 Tests
* Table 2. Weak Poles Discovered (Risk Removed) with MPT 40 Tests (Not Rejects Previously)
* Table 3. Poles Where MPT 40 Tests Agreed with Conventional Evaluation (Rejects Only)
* Table 4. Comparison of Results Nondestructive MPT, Destructive MPT and Conventional
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Line Status
Line Section

(Location)
Length
in miles

Conduct
or Type

Structure
Type

Thermal
Ampacity

Rating
(amperes)

Thermal
Rating at
115 kV
(MVA)

WAPA-owned
Lines (before

Citizens 115 kg)

Del Bar (WAPA) to Nogales Tap
(Tucson) 603* 120 MW

Adams QNAPA) to Nogales Tap
(Tucson) 803** 1G0MW

Existing 115 kV
transmission

line

Nogales Tap (Tucson) to Amado
(Kantor substation)

27.7 559.5
AAAC

Steel
Monopole 663** 132 MW

Amado (Kantor) to North Rio Rico
(Canez substation)

13.5 559.5
AAAC

H-Frame 663** 132 MW

north Rio Rico (Canez) to South
Rio Rico (Sonoita substation)

3.3 559.5
AAAC H-Frame 563** 132 MW

South Rio Rico (Sonoita) to the
Conductor Change

3.6 559.5
AAAC

H-Frame 663** 132 MW

1 Conductor Change to Nogales
(Valencia substation)

4.8 4/0
ACSR

H-Frame *** 68 MW

Proposed 115 kV
line from Gateway

115 kV Gateway Substation to
Nogales (Valencia substation) 3.5 559.5

AAAC
Steel

Monopole 663** 132 MW

* Thermal opacity ratings for Del Bar and Adams substations to Nogales Tap at the Nogales Switchyard in Tucson
were obtained from the WSCC database.

** The thermal opacity rating for the 559.5 AAAC conductor reference is the Southwire Handbook, (Citizens Santa Cruz
2002 Plan of Action).

*** The thermal opacity rating for the 4/0 ACSR conductor is from the Westinghouse Transmission and Distribution
Reference Book.

Docket No. E-01032A-99-0401

b. In summary, the existing 115 kV translission line is adequate for 100 MW of power
(see Attachment 3 for Peak Load Analysis). A peak load of 100 MW will not occur in
this Santa Cruz service area for several decades."

F.1.3.1 Thermal Rating for Various Transmission Lines.

Table F.1.3-1 shows the thermal ratings or maximum capacity for Transmission lines in the
Santa Cruz grid in Megawatts (MWs). The lowest thermal rating is in the last 4.8 miles north
of Nogales, This analysis did not recommend it be upgraded.

Table F.1 .3-1 Proposed and Existing 115 kV Transmission Lines Capacity Ratings
in the Santa Cruz Grid. "Thermal" ratings determine the maximum capacity or load

carrying capabilities for transmission lines.75

The existing 559.5 All-Aluminum Alloy Conductor (AAAC)76 and the older 4/0 Aluminum
Conductor Steel-Reinforced (ACSR) conductors could be replaced by more modern, higher
thermal rated, lighter and more efficient (less power losses) conductors, such as aluminum
conductor composite core (ACCC), aluminum conductor composite reinforced (ACCR)
GAP conductors or In-line VAR conductors to reduce voltage losses.

75

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32 74
33
34
35

76

ibid. pp. 7~8.
Ibid, Table 2, at 9. This Study uses MVA (apparent power) and MW (active power) interchangeably when
discussing this table, thus the right column shows MW for each line segment.
Citizens installed the 559.5 AAAC conductors and steel monopoles between 1988_1989, which replaced
the older 4/0 AWG ACSR conductors with AAAC conductors. (TEP/UNS Electric Report Attachment 1)
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The ACCR conductors, which are not being considered by any of the TEP or its other
alternatives, are state-of-the art, with the following characteristics:

a. Increased opacity (current capacity),
b. Increased in load capacity for a designated Right of Way width (~100%),
c. Larger increases in power transfer (~200-500%),
d. Higher power gain (~100%),
e. Longer span crossings (~100_600%) with fewer towers,
f. Reduced tower loading, Higher ice loading,
g. Reduced tower heights,
h. Reduced environmental impacts,
i. Reduced installation time and
j. Faster restoration times.77

F.1.3.2

In addition, the Citizens Santa Cruz 2002 Plan of Action stated

Voltage Level Support Issues.

"Transmission system voltage levels are below the planning criteria of 0.95 per
unit with the existing load of 57Mw.'"*' For a single contingency (N-1) outage for
the existing system, the worst case 115 kV outage is between the Nogales Tap
(Tucson) and the Amado (Kantor) substation. This outage would disconnect the
Santa Cruz grid, which would require the Santa Cruz grid to be supported by the
Nogales generators and any other distributed generation."79

Impacts of the New 46 kV Transmission Line on Meeting Demand.

20

77

1

2

3

4

5

6

7

8

g

10

11

12

13

14

15

16

17

18
19 F.1 .3.3

The new UNS Electricity 5.6 mile 46 kV transmission line adds an additional 22 MW80 to the
Santa Cruz Grid, which would then total 70 MW whenever there was an outage on the

21 existing 115 kV line north of the Kantor substation81
22 The addition of the 46 kV (22 MW) line would meet the present peak load conditions when
23 used during emergency conditions.

24

25

26

27

28

29

30

31

32 81

33

34

35

80

Modern conductors could also be used on the proposed TEP 345 kV line with significantly reduced costs, in
terms of fewer and significantly smaller towers, less sag and higher temperatures, with three conductors
(ACCC) at 345 kV carrying over 1,700 MW, instead of 12 conductors, less losses, higher strength wires and
other benefits. See www.3m.com/accr and "It's Time to Address the Critical Issue of VAR Compensation"
in Transmission & Distribution World, April 2004, pp. 92-94 at www.tdworid.com.
Citizens Santa Cruz 2002 Action Plan, p. 3.
ibid. The potential distributed generation at the Nogales international Wastewater Treatment Plant, the
customer with the highest demand in Santa Cruz service area, may remove up to 8 MW of demand since it
will use both biomass and natural gas fuels. in mid-2008, a new natural gas line is expected to be installed
between Nogales, Sonora and Nogales, Arizona to "east" of Tucson, where it will connect with the east-
west El Paso Natural Gasline.
Mostly, TEP reports this line with 22 MW, however, 20 MW is also used in the Supplemental TEP/UNS
Electrical Outage Response Plan.
The original TEP 46 kV proposal used the 22 MW capacity for this line. There are 48 MW available from
the Nogales turbines and 22 MW for the new 46 kV line. Subsequently, the later TEP/UNS Outage
Restoration Report used 46 MW and 20 MW, respectively. No rationale for the chance was provided, other
than a footnote about one of the turbines that is dismissed, as discussed later, as erroneous. Thus, with a
single 46 kV backup transmission line, then there is a total of 70 MW available for the Santa Cruz grid.

78

79
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Statement of Interest
for a

Renewable Energy Transmission Project

By
Tucson Electric Power Co.

Southwest Transmission Cooperative, Inc.
April s, 2009

Emailed Only (txrfi@wapa.gov)

Pursuant to Federal Register Vol. 74, No. 41, March 4, 2009, Western Area Power
Administration Notice of Availability of Request for Interest, Tucson Electric Power
Company and Southwest Transmission Cooperative, Inc. jointly submit, on their
behalf and on behalf of other interested parties noted below in Potential Joint
Participants, this statement of interest identifying transmission system
enhancements in Southern Arizona to facilitate the delivery of renewable resources.
The series of proposals contained in this project are entirely within Western's
footprint, include upgrades to Western's system and other utility systems, and will
facilitate the delivery of solar and wind resources from multiple proposed projects
to multiple utilities.

Entities: Tucson Electric Power Co. (TEP) one of two electric subsidiaries of UniSource
Energy Corporation (UNS). Founded in 1892, TEP is the principal subsidiary of UNS.
TEP is an electric utility with more than 2,200 megawatts of generating capacity with an
extensive transmission system serving customers in a southern Arizona service territory
spanning 1,155 square miles. TEP's existing EHV transmission network, including
jointly owned, consists of about 512 miles of 500kV and 1,098 miles of 345kV
transmission of which approximately 2 miles and 239 miles of 500kV and 345kV
respectively are wholly owned by TEP. The balance of 510 miles of 500kV and 859
miles of 345kV are jointly owned.

Southwest Transmission Cooperative, Inc. (SWTC) a non-profit corporation as defined
and organized under the generation and transmission electric cooperative laws of the state
of Arizona. SWTC was organized upon a restructuring of the Arizona Electric Power
Cooperative, Inc. (AEPCO) on October ll, 2000 and owns approximately 610 miles of
transmission lines to help serve its distribution cooperative service members and other
transmission customers in a combined service territory that covers over 15,000 square
miles in rural Arizona and parts of California and New Mexico.
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Potential Joint Participants:

Arizona Public Service (APS)
Central Arizona Water Conservation District (CAWCD)
Salt River Project (SRP)
Southwest Public Power Resources (SPPR)
UNS Electric (UNSE)

Some renewable project developers have expressed interest in joining in this SOI.
However, due to concerns about equitable treatment, TEP and SWTC agreed to provide
opportunities for additional potential joint participants as project development proceeds.

Contact Information:

Ronald Belval,
Supervisor Transmission Planning
Tucson Electric Power Company
P.O. Box 71 l
Tucson, AZ 85702
520-745-3420 (Voice)
520-745-3161 (Fax)
Rbelvai@tep.corn

Jim Rein
Manager, Transmission Planning
Southwest Transmission Cooperative, Inc.
P.O. Box 2192
Benson, AZ 85602
520-586-5116 (Voice)
520-586-5279 (Fax)
irein@swtranseo.coop

Project Description: The proposed project, Apache - Saguaro 230 kV Renewable
Transmission Project (RTP), consists of replacing Western's existing ll5kv transmission
line interconnecting the SWTC Apache substation and the APS Saguaro substation with a
double circuit 230 kV transmission line. Termination facilities will be required at the
Apache and Saguaro substations to maintain connectivity of the Western Parker-Davis
system. Additional transformation from 230 kV to 115 kV would be required at
Western's Mara fa Tap, Rattlesnake, Tucson, Nogales and Adams Tap switching stations.
The second circuit, which is proposed to be constructed on the Western 230 kV double
circuit structures is to be funded and owned separately by TEP and SWTC, along with
other potential joint participants, and proposed to be operated at 230 kg. Refer to Figure
l. Apache .- Saguaro 230 kV Renewable Transmission Project.
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Figure 1. Apache - Saguaro 230 kV Renewable Transmission Project

The RTP is shown as a bold and dashed brown line in Figure 1. Upgrade of the portions
of this 115 kV line were discussed and documented in the Southeast Arizona
Transmission Study (SATS) report. SATS is a work group within the Southwest Area
Transmission (SWAT). The goal of SWAT is to promote regional planning in the Desert
Southwest and is comprised of transmission regulators/government entities, transmission
users, transmission owners, transmission operators and environmental entities.

The SATS report was approved by the SWAT Oversight Committee and filed at the
Arizona Corporation Commission (ACC) in January 2009. The report may be found at
http://ww w.westconnect.com. Refer to Section 17 Western 1l5kv Transmission
Corridors.

Studies that were done for the SATS report and subsequent studies indicate that some
Western 115 kV segments, including lines connected to the Saguaro substation, limit
transmission system transfer capabil i ty. In other locations, such as between the
Winchester and Vail substations, transfer is limited by 230 kV or 345 kV facilities. Thus
upgrade of the Apache to Saguaro 115 kV line to a double circuit 230 kV line could
alleviate congestion caused by 115 kV overloads, and also provide needed incremental
capacity to mitigate higher voltage facil i ty overloads. The net ef fect is increased
transmission capacity to transmit renewable resources to Western's customers in the
Cochise, Santa Cruz Counties and others northwest of Tucson.

3
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Siting the RTP on an existing Western right-of-way is a significant advantage to allow
the project to be constructed relatively quickly. Thus the primary benefit of this RTP is
that it may be implemented in time to accommodate new renewable energy projects as
they come on line within two to five years. This project also has the advantage of being
cost effective due to joint participation with TEP, SWTC and possibly others for the
second 230 kV circuit.

This project is consistent with Western's ten year planning process. Customers, through
the Joint Planning Agreement, rely on the Western system to serve existing and growing
loads in the Southeast Region. While Western is not obligated to plan or provide
transmission infrastructure for this load growth, it has taken a pro-active approach to
analyze its system capabilities. Information developed through Western's annual
technical studies is useful to customers planning for their future transmission needs.

Western's ten year plans benchmark the current transmission system and determine the
existing system ratings. Future years are analyzed to determine customer projects'
contribution to overall system capability and to internal marketing paths. These internal
paths are increased as study results warrant it.

The Apache to Saguaro 230 kV project is an example of a project that will increase
Western's transmission system capability. This project would provide incremental
transmission capacity to transmit the output of many new renewable energy projects to
Western's Parker-Davis customers including load serving entities located in the Cochise
and Santa Cruz counties. Thus, if approved by Western, this RTP will be "shovel-ready"
within the time frame required as renewable resource projects develop in southeast
Arizona.

Renewable Resource Description: The RTP provides additional transmission transfer
capability of as much as 1,000 MW. This would increase Western customers' access to
renewable energy zones with a potential of 5,000 MW or more of new renewable
resources in southern Arizona. This project would also enhance capacity for as much as
3,000 MW transmitted from New Mexico by the proposed Sur Zia renewable
transmission project.

The proposed RTP will alleviate congestion that is anticipated to occur as wind, solar and
geothermal generation projects are developed within the southern Arizona Renewable
Energy Zone (REZ) shown in Figure 2. Developers of the renewable projects within the
REZ have submitted interconnection requests under the Large Generator Interconnection
Procedures (LGIP) with planned in service dates ranging from 2010 to 2013.
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Figure 2. Souther Arizona Renewable Energy Zones

•

The renewable projects consist of the following:
-350 MW CSP (Estimated In Service - 201 l)
250 MW CSP (Estimated In Service - 2012)
Potential 3,000 MW Sur Zia Renewable Transmission Project (Estimated In
Service - 2013, Specific renewable resource projects to be identified)
Potential 600 MW WREZ Southeast Arizona (Specif ic renewable resource
projects to be identified)
Potential 4,300 MW WREZ Southwest Arizona (Specific renewable resource
projects to be identified)

•

The total renewable generation benefiting from this RTP could be on the order of 1,000
MW of approximately 8,500 MW identified above.

Interconnection Request: There are no renewable generation interconnection requests
that designate the proposed RTP as the Point of Interconnection. The RTP would provide
benefit to approximately 1,000 MW of renewable resources.

Transmission Rights and/or Transmission Service: Transmission rights and/or service
would be provided to the renewable energy project owner(s) or purchasing entities based
on their respective needs. For example, if the purchasing entity is already a Wester
Network Customer, and they were to designate the renewable project as "network", then
service could be offered as Network Integration Transmission Service (NITS).

Customers receive transmission service on Western's transmission system through NITS
and Point-to-Point (Ptp) reservations. Output from the renewable energy projects may be
delivered through the same NITS and PtP services. Therefore cost recovery may be
accomplished by including revenue requirements for the RTP in NITS and PtP services
as appropriate. Other arrangements may be considered, such as joint ownership in the
RTP.
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Participant Roles: TEP and SWTC (plus APS, CAWCD, SRP, SPPR, UNSE) would
cooperate and work with Western in obtaining regulatory approvals as needed to facilitate
the RTP. TEP would offer to assist Western with necessary feasibility, system impact and
other studies to ensure compliance with applicable NERC and WECC standards.

TEP would also offer to assist with engineering design, construction and procurement
activities.

Public Interest: This project is in the public interest in several ways:

a.

b.

c.

d.

Use of Existing Corridors - much of the work proposed in this project
requires upgrades of existing facilities. Such upgrades will make more
effective use of existing rights or way and will have minimal impact on land
use.
Economic Development and Job Creation - This project will provide for the
delivery of energy from new renewable resource projects. The increase in
transmission capacity will improve the feasibility of these renewable projects
which will lead to increased manufacturing of materials and increased
construction and operation jobs in the region.
Renewable Energy -- As a matter of public policy it is recognized that
increased use of renewable resources is in the public interest. This project
will facilitate the use of more solar and wind resources to meet electric loads.
It would reduce or eliminate congestion, thereby increasing transmission
capacity as needed to allow renewable resource access to Western's Parker-
Davis customers.
Reliability - The transmission facilities proposed for upgrades currently serve
an ever increasing electrical demand. Many of these facilities have been in
service for many years and require significant rehabilitation just to continue to
reliably serve existing loads. The proposed project will provide for that
rehabilitation in addition to increasing the capacity. In addition, new lines
will be added that provide for overall system reliability improvements.

Prior Experience: TEP provides transmission planning, permitting, siring, engineering

design, construction and operating services to UNSE in Mohave and Nogales as well as
for the TEP system serving the Tucson metropolitan area. Founded in 1892, TEP is the
principal subsidiary of UniSource Energy. TEP is an electric utility with more than 2,200

megawatts of generating capacity with an extensive transmission system serving
customers in a southern Arizona service territory spanning 1,155 square miles. TEP's
existing EHV transmission network, including jointly owned, consists of about 512 miles

of 500kV and 1,098 miles of 345kV transmission of which approximately 2 miles and

239 miles of 500kV and 345kV respectively are wholly owned by TEP. The balance of
510 miles of 500kV and 859 miles of 345kV are jointly owned.

SWTC provides transmission planning, permitting, siring, engineering design,
construction and operating services to its distribution cooperative service members and

6



other transmission customers. SWTC owns approximately 610 miles of transmission
lines to help serve its distribution cooperative service members and other transmission
customers in a combined service territory that covers over 15,000 square miles in rural
Arizona and parts of California and New Mexico.

TEP and SWTC are also involved in joint projects with each other, as well as other
utilities including Western.

Financial Capability: TEP and SWTC, and the other interested utilities are involved in
the construction and financing of electrical facilities on an on-going basis. In addition,
they are all active participates in the electric markets requiring financial security. They
have proven abilities to access and utilize a variety of financial resources including
commercial and/or public credit sources. Refer to attached credit application.

Participation of Other Entities: TEP and SWTC recognize that there are other load
sewing entities and transmission providers that may benefit from increased access to new
renewable resources in the southern Arizona area. These include the member distribution
cooperatives of SWTC, APS, SRP, CAWCD, SPPR and UNSE.

Other Information: There is a lot of focus on large new transmission projects to
transmit renewable resources from remote locations to load centers. These projects are
important and necessary. However, equally important are improvements to existing
systems that will facilitate the delivery of those resources all the way to the load. This
project will help facilitate deliveries of remote resources all the way to end use customers,
In addition, it will provide for effective use of more localized renewable resources as well.

Interest in Other RTP Projects: TEP and SWTC are cognizant of and supportive of
other RTP projects that will be submitted by APS and SRP as part of this Statement of
Interest.

7



WESTERN AREA POWER ADMINISTRATION

CREDIT APPLICATION

Complete all sections of this form and submit to

Western Area Power Administration

ATTN :

P.O. Box 281213

Lakewood, CO 80228-8213

Date: April 3, 2009

Applicant Name (Customer) :
Address:

Tucson Electric Power Co.
One South ChurchAve.
Tucson, AZ 85701

Type of Service Requested:

Expected Monthly Business:

DUNS Number: 00-690-2704

Credit Rating (if applicable): BBB-

Credit Manager or Point of Contact: Barbara McCormick

Phone: 520-884-3620 Fax: 520-884-3602 Email: BMcCormick@%ep.com

Is your company a subsidiary or affiliate of another company? Yes _x_ No

Public Power Entities(not-for-profit) :

Is your company a not-for-profit entity (governmental entity)'? Yes No _ X _

If your company is a not-for-profit entity, is it backed by the full faith and credit of a
governmental entity (United States, state government, other government, if applicable)?

Yes No

If your company is a not-for-profit entity, do you have the ability to raise rates to cover
outstanding obligations? Yes _ No
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Emailed Only (txrii@wapa.gov)

April 3, 2009

Transmission Infrastructure Program
Wester Area Power Administration
P.O. Box 281213
Lakewood, Colorado 80228-8213

Re: Statement of Interest - Arizona System Enhancements

To Whom It May Concern:

Pursuant to Federal Register Vol. 74, No. 41, March 4, 2009, Wester Area Power Administration
("Wester") Notice of Availability of Request for Interest, Arizona Public Service Company, the Salt
River Project Agricultural Improvement and Power District, Southwest Transmission Cooperative,
Tucson Electric Power Company and UNS Electric, Inc. (collectively referred to as "The Parties")
provide this statement of interest indentifying transmission system enhancements in Arizona to facilitate
the delivery of renewable resources. The series of projects contained in this proposal are entirely
within Western's service ten'itory, include new facilities and/or upgrades to Wester's system and other
utilities' systems, and will facilitate the delivery of solar and wind resources from multiple proposed
projects to multiple utilities.

The projects supported by The Parties, contained within this proposal, provide for increased
transmission capacity thereby improving the feasibility of renewable generation projects. These
proposed transmission projects will support in excess of 13,500 MW of renewable wind and solar
generation additions as listed on interconnection queues. The Parties' proposed system upgrades will
increase system reliability for all participants' customers. Many of the proposed projects are "shovel
ready" and can therefore be used to promote the objective(s) of the American Recovery and
Reinvestment Act of2009.

The Parties have enclosed detailed infonnation on each of the proposed transmission projects. Should
you have any questions or require additional information, the entity's contact information for each
proposed transmission project is listed within the specific project proposal.
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Statement of Interest
April 3, 2009
Page 2

The Parties appreciate the opportunity to submit its proposal to Western.

Sincerely,

John R. Lucks
Manager, Transmission, Distribution Planning & Interconnection Development
Arizona Public Service Company

%@4e@é8.7 v s

Robert E. Kondziolka
Manager of Transmission Planning
Salt River Project Agricultural Improvement and Power District

Wee
Jim Rein
Manager of Transmission Planning
Soudlwest Transmission Cooperative, Inc.

William Dannitzel
Manager of Planning & Technical Services
UniSource Energy Services

Enclosure

4% 8.)4W,4;p



XFORMER
ID Name Org Loading

Year
SWTC Flow Diagram

Right LeftMW MVAR
17005 Bicknell SWTC 2007 359.8 1.034 Vail Bicknell 04
17005 Bicknell SWTC 2017 357.1 1.035 Vail Bicknell 04
17004 Bicknell SV\lTC 2007 231.2 1.005 Bicknell 04 Bicknell 06
17004 Bicknell SWTC 2017 231.9 1.008 Bicknell 04 Bicknell 06
17006 Bicknell SWTC 2007 114.8 0.998 Bicknell 05 Sahuarita 02
17006 Bicknell SWTC 2017 115.8 1.007 Bicknell 05 Sahuarita 02
16105 Vail TEP 2007 356.8 1.034 Winchester Bicknell 05
16105 Vail TEP 2017 356.9 1.034 Winchester Bicknell 05
17105 Winchester TEP 2007 358.1 1.038 Greenlee Vail
17105 Winchester TEP 2017 358.2 1.038 Greenlee Vail
17102 Sahuarita SWTC 2007 231.6 1.007 Bicknell 06 Pantano 16
17102 Sahuarita S\NTC 2017 232.4 1.009 Bicknell 06 NewTucson
17676 NewTucson SWTC 2017 232.4 1.011 Sahuarita Pantano 16
17016 Pantano 16 TEP 2007 232.8 1.102 Sahuarita Pantano 15
17016 Pantano 16 TEP 2017 232.7 1.112 Sahuarita Pantano 15
17015 Pantano 15 TEP 2007 116.3 1.011 Pantano 16 NGL-WALC
17015 Pantano 15 TEP 2017 116.1 1.009 Pantano 16 NGL-WALC
17015 Pantano 15 TEP 2007 116.3 1.011 Pantano 16 Adams 50
17015 Pantano 15 TEP 2017 116.1 1.009 Pantano 16 Adams 50
19221 NGL-WALC UNSE 2007 112.5 0.978 Pantano 15 UNSE
19221 NGL-WALC UNSE 2017 112.6 0.979 Pantano 15 UNSE

SWTC Substation ID Info





1
BEFORE THE ARIZONA POWER PLANT AND

TRANSMISSION LINE SITING COMMITTEE2

3

4 Docket No. L-00000F-09-0190-00144

5 Case No. 144

6

7

IN THE MATTER OF THE APPLICATION OF UNS
ELECTRIC, INC. FOR A CERTIFICATE OF
ENVIRONMENTAL COMPATIBILITY FOR THE
VAIL TO VALENCIA 115 KV TO 138 KV
TRANSMISSION LINE UPGRADE PROJECT,
ORIGINATING AT THE EXISTING VAIL
SUBSTATION IN SEC. 4, T.16S;, R.15E., PIMA
COUNTY, TO THE EXISTING VALENCIA
SUBSTATION IN SEC. 5, T.24S., R.14E.,
CITY OF NOGALES, SANTA CRUZ COUNTY,
ARIZONA.

IN THE

8

9 WITNESS SUMMARY

10 FOR MARSHALL MAGRUDER

11 29 May 2009

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Submitted to the Arizona Power Plant and Transmission Line Siting Committee and parties in

accordance with Procedural Orders of 27 April 2009 and 20 May 2009 for Line Siting Case No. 144.

Personal Background.

I am Marshall Magruder, from Tubac, Arizona, UNS Electric ratepayer. Having served on the

Santa Cruz County/City of Nogales Joint Energy Commission, I have gained a detailed understanding

of our county's electricity utilities. My resume is an Attachment, but my "Large systems" systems

engineering experience, gives a unique perspective. Many consider system engineers as best of

breed. We usually are the first to really look at the "need" for a system. l've lead many requirements

analysis teams to determine what is necessary to solve somebody's problem. Finding the "best"

solution is what systems engineers do for a living. It takes several approaches before the "best" is ,

found. We say it's really not designed until Rev C, the fourth revision. We "bracket and half",

overshoot, and then undershoot, decreasing error each time. No one knows the "best" solution in

isolation. Only when teams, an integrated product team (IT), with all disciplines represented, such as

your committee, can all the necessary environmental factors are put on the table. Reviewed and

analyzed, then synthesized into a Product or Project. The "total environmental" requirements for this

committee are about a broad a term as possible.

Background of a Project Review.

All factors need review. This Committee would not exist if human judgments were not required to

assess the many unknown impacts. The A.R.S. 40-360 statutes specify a committee from various

backgrounds. Some factors aren't included; others may not be key players in every decision. For

years, I had psychologists on my projects, because they come from a different discipline, with different



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

and diverse points of view, and usually are the best at understanding how "people" will change or

should use the "system." In fact, many systems are redesigned if this discipline is not property

employed at the "needs assessment" phase of requirements analysis. Another key discipline is

reliability engineering, the engineering specialist critical to "keep it operating". Through simple, well

sometimes rather complex, through probability analysis, failures are predicted and sequenced, as they

cascade through a system. We do this over and over again, changing the design, so that high failure

items always have redundancy designed into the system. Use of mean time between failure and mean

time to repair permits one to estimate rather closely when a system will fail and usually what

component will fail first. Usually, that "first to fail" component is redesigned so a new "first to fair

component emerges. And we repeat that process again. Reliability engineering is not used in the

electric utility industry, other than at nuclear power plants, probably because of the heavy influence of

Admiral Rickover trained nuclear engineers who are top-notch professionals.

Issues Related to the Project.

For the "Vail-Valencia 138 kV upgrade", I am not yet convinced a "need" really exists, nor if the

WAPA to TEP transmission services change is "best" for Santa Cruz County ratepayers.

The major concern is changing the northern terminal for the transmission line from the WAPA

Nogales Tap to the TEP Vail Substation. DOES this really benefit for Cruz County ratepayers in terms

of economic, energy (electricity) and total environmental factors.

At this stage, with discovery questions not been fully answered, l'm unsure about the "need" and

cost-benefit for customers this project.

Some questions l plan to explore during witness cross-examination include:17

18

19

The Application seems to indicate that WAPA has a 50.9 MW "constraint" on providing electricity

to the Nogales Tap. In response to my Data Request 1.1, the Company's report stated that after

December 2008, an upgrade in the WAPA transmission line would add a tap at the Pantano

20

21

22

23

24

substation that increases this "constraint" to 65.8 MW. (Exhibit MM-1, DR 1.1 response)

a. What is the WAPA constraint?
b. How does this constraint change?

what is the impact of EPA of 2005, section 1221, which provided up to $500 million annually
for 5 years to remove WAPA transmission constraints?

d. What is WAPA's future plans for the Sahuaro-Pantano 115 kV line?
e. When has 50.9 MW actually been the maximum power delivered by WAPA?
f. How much does WAPA charge to use its transmission system, e.g., the wheeling charges in $

per kW-month?
25

26

27

28

What are the differences between using the Nogales Tap and Vail substations?

a. What are the respective transmission line charges, and the differences impact on ratepayers?
[TEP was $2.33/kW-month in 2001]
What are the transmission (energy) losses differences on each transmission system? [WAPA
was approximately 4.95% in 2001, Nogales Tap to delivery was approximately 10.45%]

Summary Testimony of Marshall Magruder in Line Siting Case No. 144
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1

2

3

4

what equipment owed by UNS Electric at the Nogales Tap will not be used after a potential
transfer to Vail and what is its cost? [$2.1 M switch Exhibit MM-2]

d. How much new equipment will be required at Vail to support UNS Electric and what is its
cost?

e. Can the Citizens' installed three-ring bus switch be used by changing from Apache to Vail,
with an inline 115:138 kV transformer, so that both the Nogales Tap and Vail substations can
provide two different power sources to support UNS Electric? (Exhibit MM-2)

5 Do these poles really require replacement? (Exhibit MM-3)

6

7

a.
b.
c.
d.

8

9

10

11

f .
g ,
h .

12

Has the company tested these poles to determine if they require replacement?
What do the UNSE statistics on pole failure on this line indicate? (DR refused)
What are the reliability statistics on this transmission line? (DR refused)
What are the new objective reliability measures that show the improvement before and after
pole replacement? (DR refused)

e. What will be the change in total capacity of the 138 kV compared to the existing 115 kg?
[Present line thermal limit is 132 MW except at southern end, new 138kV has 120 MW
capacity => no change] (Exhibit MM-4)
Validation of Peak Demand forecasts for SCC. (Exhibits MM-5, MM-6, and MM-7)
What and where will the conductor be replaced?
Where will the existing poles and acquired right-of-way not be adequate for pole
replacement?
Where will car-ten poles and dulled galvanized steel poles be sited?

13

14

15
a.
b.

16

17

What are the UNS Electric Renewable Energy Transmission Project's impact on the WAPA 115

kV line to Nogales Tap? (Exhibit MM-8)

How will UNS Electric perform on this contract if there is no Nogales Tap?
How will the two 230 kV new WAPA lines plus the 230 kV line to Pantano impact Santa Cruz
County?
If WAPA has adequate future supply adequate to meet the load demands, other than
changing poles, is there any other reason for this project (other than TEP receiving wheeling
charges)?

18

19

What are the plans for archeological and biologic professionals to survey for unexpected

disturbance of archeological sites and plant life?

20 a.
b.

21

How will OHV traffic on maintenance roads be curtailed?
How will construction and restoration be performed to return the disturbed lands back to its
original conditions?

22

23

24

Will there be any public process or dialog occurring after the CEC is granted?
a. Will there be different groups for the UNSE and TEP customers?
b. Where and how frequent will these briefing and discussion sessions occur?
c. Will they be open, advertized, and make public?
d. Does the company see that such meetings can improve its image?

Will a website and any newsletter be used after CEC approval?
25

26

27

How much will this project really cost?
a. What are the component costs for each segment?
b. Where will you deviate from the existing 100-foot wide Row, when replacing poles?

On new ROW, how close will your 100-foot wide ROW be with respect to the UPRR ROW, in
other words, is your ROW directly adjacent to the RR?28

Summary Testimony of Marshall Magruder in Line Siting Case No. 144
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1

2

3

Prefiled Testimony.
My Prefiled Direct Testimony is planned to provide the background and discuss these and related

issues but, in general, most of these questions are planned for cross-examination. It will not be ready
until AM Monday and will be put into the "box" for each Committee person staying at the Rio Rico
Esplendor Hotel by noon and available by 0800 on 2 June for others.

4 Exhibits.
Exhibits in this Summary are to be provided before the hearing to the Committee and parties.

5

6

7

8

g

10

11

Pre-Filed Exhibits (all have been provided to the Applicant)
MM-1 UniSource Energy Services - UNS Electric (Santa Cruz) System Conversion from Point-

to-Point to Network Integrated Transmission Service, 22 May 2008 (in DR 1-1 response)
MM-2 Citizens Plan of Action Excerpt (sent to UNSE via email)
MM-3 Article from T&D on Pole Replacement practices (provided as a handout 26 May)
MM-4 Excerpt from Magruder Testimony 8 July 2005 (conductor capacities)
MM-5 Peak Demand Forecasts for Santa Cruz County (various sources since 2000)
MM-6 UES Loads and Resources Peak Demand Forecast (UES website)
MM-7 Santa Cruz Generation Forecasts 2008-2028 (UES website)
MM-8 UES Letter to WAPA Transmission Infrastructure Program (p, 30-36) (in DR 1-3 response)
MM-9 SlNTC Substation ID Info
MM-10 Magruder Witness Summary (this document less other exhibits)

12

13
Mailed to all parties and DATED this 29th day of May 2009.

14
Respectfully submitted ,

._,.,.

15 444 /84
16

17

Ma'rshall Magruder
PO Box 1267
Tubac, AZ 85646
marshaH@magruder.orq
520.398.858718

19
Attachments
A. Resume of Marshall Magruder

20 Service List

21

22

Docket Control (Original and 25 copies)
Arizona Corporation Commission
1200 West Washington Street
Phoenix, Arizona 85007

23

24

Phoenix, Arizona 85004
Marc Jerden
Tucson Electric Power Company, Legal
Department
One South Church Avenue, Suite 200
PO Box 711
Tucson, Arizona 85702-0711

25

Charles Hains, Janice Alward, Chief Counsel
Arizona Corporation Commission
1200 West Washington Street
Phoenix, Arizona 85007

26

Elizabeth Buchroeder-Webb
17451 East Hilton Ranch Road
Vail, Arizona 85641

27

Jason D. Gellman, J. Matthew Derstine
Roshka DeWulf & Patten, PLC
One Arizona Center
400 East Van Buren Street, Suite 80028
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1 Attachment A

2 RESUME OF MARSHALL MAGRUDER

3 EDUCATION

4 MS in Systems Management, University of Southern California (1981), MS in Physical Oceanography, Naval
Postgraduate School (1970), BS, US Naval Academy (1962)

5 EXPERIENCE

6 Over 25 years as Systems Engineer associated contractor, consultant, Raytheon-Hughes in systems engineering,
training and naval systems, Cal simulation and modeling, over 40 years experience with 25 years US Navy

7

8

9

10

11

12

13

14

Large-system developmentat all levels
Frompursuit, analysis, winning strategy, Request for Proposal evaluation, proposal management, system

requirements analysis, architectures, specifications, design synthesis, trade-off studies, requirements
allocation tracking,

To system, level test planning, deployment, implementation, through sign-off,
For technical systems of all complexities.

DevelopedAntisubmarine Warfare, Electronic Warfare, COmmand, Control, Communications, Computers,
Intelligence, Surveillance, and Reconnaissance operational concepts, procedures, and tactical employment.
Used, operated, and plannedNavy, Army, Air Force, Coast Guard, Joint systems, world-wide.
Coordinated multi-platform employment from Sensor to tactical platform to Battle Force to Theater levels.
Qualified systems engineer-manager for trainers, artillery, Command 8< Control, countermeasures, any
platform.
Specialties:environmental analysis, documentation, sensor/weapon predictions, C4lsR, Electromagnetic and
Emission Control (EMCON) decision criteria.
Battle ForceIGroupTactical Action Officeron 8 aircraft carriers, TAO Instructor, 20 months combat.

15

16

17

18

19

RECENT POSITIONS
Commissioner, Santa CruzCountyICity of Nogales Joint Energy Commission (2001-2008), intervened n Line

Sitting~Case No. 111 and 144, Rate Cases (two Natural Gas, one Electric, one Water), Renewable Energy
Standard participation, and various other ACC issues.

C4l Architect and C4I Support Plan Lead for the Carrier for the 21st Century (CVX) Delivery Task.
- CompletedCVX C4l Support Plan, v1.0, Joint Operational Architecture development for Joint and Naval staff

space allocations for CVX (1999) and Joint Command and Control ship (2002).
DraftedCVN 77 Electronics System Integrator Statement of Work forWBS Group 400 tasks and loTs (1999),
Integrated Management Plan,
Royal Navy Future Aircraft Carrier WBS proposal (2002)20

21

22

Lead Systems Engineer, Operations Analyst and Site SurveyLeader for Saudi Arabian Mnster of Defense
National Operational Command Centers and C4l System (completed August 1997).

- Completed System Specification, System Description Document, Site Survey, Interface Requirements
Documents

23

24

25

26

Proposal Technical Volume Manager for the follow ng winning proposals:
- Vessel Traffic Service 2000 system, US Coast Guard command center for surface surveillance using radar,

visual, communications links. (evaluated A++, won Phase I, Phase ll delayed then restructured)
Anti-submarine Warfare Team Trainer (Device 20A66), an integrated, multi-ship, submarine and aircraft
training system for Naval Task Groups. ($56M contract, best technical, lowest cost)
Electronic Warfare Coordination Module, an intelligence/EW spectrum planning and management system
for Task Force Command Centers. (won Phase l, best technical)

27

28

Program Manager for the Border Patrol Strategic Border Initiative and National Training Center(2008)
- Training Standards for Border Patrol personnel performing maintenance on Virtual Fence equipment,

establish a National Border Patrol Training Center with interactive and life-time Performance Measurement

Summary Testimony of Marshall Magruder in Line Siting Case No. 144 29 May 2009 page 5 of 7
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4

1 Subsystem, for maintenance and operational personnel.

2 Assistant Program Manager for the Training Effectiveness Subsystem, Device 20A66
• Performance Measurement Subsystem, observed real-time performance of operators, teams, multi-ship and

aircraft units during exercises and compared to the standard3

4

5

6

7

8

9

Senior Systems Engineer responsible for writing specifications in following proposals:
• Fire Support Combined Arms Team Trainer System Specification, a US Army field artillery multiple cannon

and battery training system. (awarded $118M contract, still under contract)
Warfighter's Simulation 2000 (WARSIM 2000) System Specification, a US Army Force XXI Century
battalion to theater levels, training system with actual Cal systems. (won Phase I)
US Navy Tactical Combat Training System, Exercise Execution Software Requirements Specification for
simulation and computer models to run real-time, driving sensors, weapons and links on 35 ships, 100 aircraft
and submarines (won Phase l contract, wrote SRS in Phase 2 proposal)
US Army Virtual Proving Ground (VPG) - Performed C4ISR Architecture Framework development,
implementation and documentation using the DoD Architecture Framework, for Operational, Technical and
Systems architecture products. (2001-2002).
MBA Instructor, University of Phoenix, for "Operations Management for Total Quality" and "Managing
R&D and Innovation Processes" courses.

10

11
January 1998 to present - H&R Block, Senior Tax Advisor Level III, seasonal tax preparer (January to Aprl

15), part time, AARP Tax Consulting for the Elderly (pro bono) tax preparer, IRS qualified.

12

13

Networthiness Certification (Jan. 2005-2007), prepared proposal for the Army Network Command (NETCOM),
for this several million-dollar program involving over 3,200 Army computer programs at all Army installations,
worldwide. Prepared Quality Control and Risk Management Plan.

14 Cryptologic Support and Logistic Analysis (Oct. 2004-2006), prepared proposal for Army Communcatons-
Electronics Command, Ft. Huachuca, Arizona.

15

16
Proposal Manager, Law Enforcement Driver Trainer System for California.

Led pre-proposal and proposal team to develop a design for high-technology driver trainer systems for the
Peace Officers and Safety Training (POST) Commission. (Hughes won)

17

18
AWARDS

19

20

21

22

23

Arizona Golden Rule Citizen Award, by Arizona Secretary of State Janice K. Brewer for exemplifying the spirit of
the Golden Rule daily: "treat others the way you would like to be treated", nomination made by Santa Cruz
County Supervisor Ron Morris, of August 2004 for accomplishments on the Santa Cruz County/City of
Nogales Joint Energy Commission.

Merit Award, Raytheon and Hughes, four times, for achievement and excellence in performance.
National Securitv Industrial Association (NSIA) Anti-Submarine Warfare Committee, Meritorious Award from the

NSlA President, Admiral Hogg USN (ret), for leading ASW training industry and government studies. (1992)
Militarv Awards include Meritorious Service Medal, Naval Commendation Medal with Combat "v" and Gold Star,

Navy Unit Commendation, Navy Meritorious Unit Commendation, National Defense Medal, Armed Forces
Expeditionary Medal (Dominican Republic), Vietnam Service Medal with three Bronze Stars, Vietnam
Campaign Medal with "1960-", Overseas Service Ribbon (Italy).

24

25

26

27

28
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