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WESTERN AREA POWER ADMINISTRATION

1. MEETING AGENDA

Wednesday, March 25,2020 | 10 a.m. to 12 p.m. Mountain Standard Time (Arizona)

WEBEX VIDEO CONFERENCING AND CALL-IN NUMBER:

To access the Webex please visit WAPA’s website. You can find a link below.
https://www.wapa.gov/regions/DSW/Pages/10-year-capital-program.aspx

Scroll to the customer meeting and click “Join”, then follow the on-screen prompts

OBJECTIVES

Provide status updates on all active construction projects
Provide status updates on seed project

Provide status updates on Analysis of Alternatives Studies
Solicit customer input on new study alternatives

AGENDA Presenter
1. Welcome Jack Murray
2. Introductions Tony Guinane
3. Active Construction Projects Update
a. Coolidge-Valley Farms 115-kV Rebuild Roger Wright
b. Liberty Series Capacitor Bank Roger Wright
c. Kofa-Dome Tap 161-kV Rebuild Mike Garcia
d. Dome Tap-Gila 161-kV Rebuild Tony Gagajewski
e. Gila-Wellton Mohawk I-8 Crossing Rebuild Tony Gagajewski
f. Gila Substation 161-kV Rebuild Tony Gagajewski
g. Bouse-Kofa 161-kV Rebuild Tony Gagajewski
4. 10 MINUTE BREAK
5. Seed Project Update Tony Gagajewski
6. Analysis of Alternatives Study Updates Tony Guinane
7. Next Steps Tony Guinane

a. June 24, 2020 — Q2 Draft 10-Year Plan Presentation
b. September 23,2020 — Q3 Final 10-Year Plan Presentation
c. December 2, 2020 — Q4 Prepayment Vote Meeting

—
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Time Allotment
5 min
5 min

5 min
5 min
5 min
5 min
5 min
5 min
5 min

10 min
20 min
5 min
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2. TABLE OF ACRONYMS

ACSR.oi s ALUMINUM CONDUCTOR STEEL REINFORCED
ACSSoi s s ALUMINUM CONDUCTOR STEEL SUPPORTED
AOA. oottt e s s ANALYSIS OF ALTERNATIVES STUDY
DSW oottt sttt sttt st s st s s s DESERT SOUTHWEST REGION
L T INDEPENDENT GOVERNMENT ESTIMATE
KCM Lottt sttt s s s s s b s b THOUSANDS CIRCULAR MILS
IMVA ..ottt s b bbb bbb s st MEGA VOLT AMP
OGWV ..ttt st st s bt s b OVERHEAD GROUND WIRE
OPGW ittt sttt ettt st st st s s OPTICAL OVERHEAD GROUND WIRE
ROW ...ttt st st a s b b s h bbb s et a s st RIGHT-OF-WAY
TYP ettt bbbt bbb s s b s st s 10-YEAR PLAN
WAPA. ..ottt s WESTERN AREA POWER ADMINISTRATION
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WESTERN AREA POWER ADMINISTRATION

4. 10-YEAR PLAN STRATEGIC PIVOT

4.1 WhatIs The 10-Year Plan Pivot?

The pivot is a strategic one-time shift in the 10-Year Plan process that requires simultaneous approval of
multiple upcoming capital improvement projects. The pivot spans multiple 10-Year Plan cycles and may
incorporate simultaneous prepayment funding approvals across multiple fiscal years. The pivot will
conclude with the 10-Year Plan in alignment with the Government’s Budget Formulation Process such that
prepayment funding will be approved two years in advance of the start of new projects.

4.2 Why Do We Need to Pivot?

The Federal Government Budget Formulation process begins two fiscal years prior to the execution year
(current year). Historically, conducting the prepayment funding vote in the same year as the proposed
construction start creates inconsistencies and unpredictability in the execution of WAPA’s annual budget,
which is formulated two years prior. The result is last minute modifications to resource allocations in order
to compensate for budgetary swings. Historically the two year grace period between budget formulation
and prepayment funding approval was prone to changes and fluctuation due to competing priorities and
uncertainty of approved prepayment funding. By aligning the customer prepayment vote with the budget
formulation process, WAPA can improve accuracy, consistency, and predictability in its budget
formulation and execution. Aligning capital planning with budget formulation is imperative to the success
of the 10-Year Plan.

4.3 Customer Benefits

As a result of a successful pivot, the customers will gain additional input into Analysis of Alternatives (AOA)
study prioritization, planning, and results. Previously the AOAs were being performed concurrent with
budget formulation processes, such that opportunities for customer input/engagement were limited. The
strategic plan to pivot will provide customers with capital planning information in advance of budget
formulation, therefore allowing sufficient time for WAPA to develop diverse, viable, and economical
investment alternatives for customer consideration.
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WESTERN AREA POWER ADMINISTRATION

5. ACTIVE CONSTRUCTION PROJECT UPDATES

5.1 Coolidge-Valley Farms 115-kV Rebuild
Power System: Parker-Davis Project

y

Project Request Phase AOA Study Phase Seed Funding Phase Active Construction Phase
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Figure 2- WAPA-DSW Transmission Line System

Project Background

Coolidge to Valley Farms (COL-VAF) is a single circuit, 6.1-mile, 115-kV transmission line segment of the
Coolidge to Oracle (COL-ORA) 45-mile transmission line. The structures being replaced are mainly wood
H-frame structures with a 4/0 copper conductor and two overhead ground wires (OGW). The rebuild effort
included the replacement in-kind of existing deteriorated wood pole structures. Replacement of the new
wood poles were located in the same location as the existing poles to avoid environmental and access
concerns.
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WESTERN AREA POWER ADMINISTRATION

The existing copper conductor rated at 88 MVA has been upgraded to Cardinal 954-KCMIL aluminum
conductor steal reinforced (ACSR) conductor rated at approximately 180-MVA with the addition of one
new overhead optical ground wire (OPGW) and one standard OGW.

e

Fire . - Aerial Viewooolidge-Vally Frms 115-kv Tranmissin ine
The scope also includes minor substation work at the terminal ends of the line to upgrade or replace
equipment required to achieve the increased capacity on the conductor. This includes but is not limited

to jumper replacements. Work at each substation also includes communication upgrades in the control
rooms to land and integrate the new OPGW.

Project Scope Highlights

e Replace 6.1 miles of 4/0 copper conductor with 954-KCMIL ACSR conductor

e Replace all insulators and hardware

e Install one new OGW and OPGW to improve communications

e Replace wood structures in-kind where replacements are required or to support the new conductor

Upgrade deteriorated cross arms assemblies with glue-laminated (glulam) cross-arms

e Install new steel angle, 4” x 3 %" x 5/16” x 14’-6” long (pole-to-pole ties) between H-frame structures
to support new OPGW and OGW

e Clear ROW access roads and pads as required for construction and maintenance

e Correct all NESC/NERC clearance violations

Project Updates

The project is in the final stages of construction with the outage concluding on May 30, 2020. As the
project advances on schedule, WAPA has forecasted that the project will be executed under budget as a
result of the construction contract being awarded below the independent government estimate (IGE). As
a result, in December of 2019 WAPA transferred ~$807,000 in prepayment funds to the active Gila
Substation 161-kV Rebuild Project.

——
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WESTERN AREA POWER ADMINISTRATION

Project Financial Summary

BUDGET
FUNDING TYPE ORIGINAL BUDGET ADJUSTMENTS CURRENT BUDGET COST TO DATE REMAINING FUNDS
Prepayment 2,305,000 (856,527) 1,448,473 548,179 900,294
Appropriations |5 1,045,000 | S 49,527 | § 1,094,527 | S 1,094,527 | S -

TOTAL 3,350,000 | $ (807,000)| $ 2,543,000 | $ 1,642,706 | $ 900,294
*Cost = All Executions, Obligations, & Commitments Through 12/30/19. Excludes Interest During Construction

Project Milestones

PROJECT MILESTONE STATUS DATE
Seed Funded Completed|Q1 2018
Approved for Funding Completed|Q4 2018
Design Completed Completed|Q3 2019
0y e e RS M Completed | Q4 2019
In-Service [/ Energization Projected |Q2 2020
Financial Closeout Projected |Q4 2020
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5.2 Liberty Series Capacitor Bank Replacement
Power System: Intertie Project

y

Project Request Phase AOA Study Phase Seed Funding Phase Active Construction Phase
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Project Background

The Liberty 345-kV Series Capacitor Bank Replacement project was initiated in late 2016. The project
involved the installation of a new 345-kV series capacitor bank to replace the existing, in-service,
Westinghouse capacitor bank. The new unit is rated at 345-kV, 110-MVar, and 850 Amps (508 MVA). The
replaced capacitor bank was originally commissioned in 1969 and had degraded significantly. The series
capacitor bank is made up of capacitor cans, a control system, air compressor, air dryer, air piping system,
inserting circuit breaker, relaying, surge arrestors and reactors.

Project Scope Highlights

e Replace existing, in service, 345-kV series capacitor bank

e New series capacitor bank installed adjacent to the old unit

e The old capacitor bank unit removed and foundations left in place

"' T—— 10
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e S o

Figure 4 - Aerial View of Liberty Substation

Project Updates

The construction contractor re-mobilized in September 2019 to continue work under a three month
planned outage to complete the field work in early 2020. Currently the project is on schedule and under
budget. WAPA forecasted that the project was under budget as a result of the construction contract being
awarded below the independent government estimate (IGE). As a result, in December of 2019 WAPA
transferred ~$537,000 in prepayment funds to the active Gila Substation 161-kV Rebuild Project.

Figure 5 - New Liberty Series Capacitor Bank

"_ 11
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Project Financial Summary

D p OR AL BUD AD RR BUD O D DA R A D
Prepayme S 10,372,000 | § (6,345,204)| $ 4,026,796 | § 3,185,702 | § 841,094
Appropriatio S - S 5,808,204 | § 5,808,204 | § 5,636,085 | § 172,119

OTA S 10,372,000 | § (537,000)| S 9,835,000 | 8,821,787 | $ 1,013,213
0 A e ons, Obligations, & Co oug 0/19 de erest D g Co 0

Project Milestones

PROJECT MILESTONE STATUS DATE
Seed Funded N/A N/A
Approved for Funding Completed|Q4 2016
Design Completed Completed|Q1 2018
oG i TP Completed Q4 2018
R A A Completed Q1 2020
Financial Closeout Projected |Q3 2020

"_ 12
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5.3 Kofa-Dome Tap 161-kV Rebuild
Power System: Parker-Davis Project

y

Project Request Phase AOA Study Phase Seed Funding Phase

Active Construction Phase

Project Location =
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Project Background
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N ‘g\ 9 Substation Work

SPOOK HILL

COOLIDGE

~

S )

~,
VALLEY

VALEY S avoen Communication

ORACLE

Kofa (KOF) to Dome Tap (DME) is a single-circuit, 7.3-mile, 161-kV transmission line segment along the
Parker-Gila 161-kV line built in 1943. The KOF-DME Transmission Line is located in western Arizona
running south from the Kofa substation to Dome Tap. The line was originally constructed with 300-KCMIL
hollow-core-copper conductor. Most of the wood H-Frame structures have been replaced with light-duty

steel H-Frame structures, and only seven wood structures remain in service.

WAPA will replace existing copper conductor with 336.4-KCMIL ACSS conductor, replace one steel
overhead ground wire (OGW) with an optical overhead ground wire (OPGW), and install light-duty steel
H-frame structures to replace the seven wood structures remaining in the line segment.

—
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WESTERN AREA POWER ADMINISTRATION

WAPA will also install new light-duty steel H-frame steel structures as needed to correct phase-to-ground
clearance issues not corrected by stringing new ACSS conductor. Lastly, WAPA will repair and improve
access roads as needed.

Figure 6 - Existing Kofa-Dome Tap 161-kV Transmission Line

Project Scope Highlights

Replace 7.3 miles of 300-KCMIL copper conductor with 336.4-KCMIL ACSS conductor
Replace remaining wood pole structures with light-duty steel structures

Replace one steel OGW in-kind

Upgrade one steel OGW to OPGW to improve communications

Replace all insulators and hardware

Correct all phase-to-ground clearance issues

Replace take-off structures inside Dome-Tap substation

Clear ROW access roads and pads as required for construction and maintenance

"_ 14
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WESTERN AREA POWER ADMINISTRATION

Project Updates

Figure 7 - Aerial Patrol Photo Showing Limited Right-of-Way Access

Project is proceeding on time and on budget with the construction contract awarded in February 2020.
All government furnished materials have been ordered and are scheduled to arrive onsite by October
2020. The current in-service date is projected for the second quarter of 2021.

Project Financial Summary

) P DR L BUD LYD BUD O DA D
H S 4,830,000 | § (192,000)| § 4,638,000 | § 2,056,387 2,581,613
Appropriations 500,000 | $ S 500,000 | $ 317,359 182,641
OTA S 5,330,000 | § (192,000)| $ 5,138,000 | 2,373,746 2,764,254
0 A ecutions, Obligations, & Co 2 oug de e g Co
Project Milestones
PROJECT MILESTONE STATUS DATE
Seed Funded Completed|Q4 2017
Approved for Funding Completed|Q4 2018
Design Completed Completed|Q4 2019
o i G TTFET | Projected |Q4 2020
O A S T Projected |Q2 2021
Financial Closeout Projected |Q4 2021
'W' — 15
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5.4 Dome Tap-Gila 161-kV Rebuild
Power System: Parker-Davis Project

4

Project Request Phase AOA Study Phase Seed Funding Phase Active Construction Phase
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Project Background

Gila (GLA) to Dome Tap (DME) is a single circuit, 7.6 mile, 161-kV transmission line segment of the overall
Parker-Gila 161-kV line built in 1943. The line runs through agricultural, residential, and commercial
property as well as hills and flat low desert terrain. The northern line section crosses Highway 95, the
Union Pacific Railroad, and the Wellton Mohawk Canal. Originally constructed with wood H-frame
structures, maintenance activities have replaced all but 16 of the structures with light-duty steel. Ten
phase-to-ground clearance violations have been identified along the 300-KCMIL hollow core copper
conductor.
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Figure 8 - Aerial View of Gila-Dome Tap 161-kV Structure Replacement

Figure 9 - Aerial View of Gila-Dome Tap 161-kV through Agricultural Lands
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Desert Southwest Region |wapa.gov



WESTERN AREA POWER ADMINISTRATION

Figure 10 - New Tak-off Structure at Dome Tap

Project Scope Highlights
e Replace 7.6 miles of 300-KCMIL hollow core copper conductors with 336.4-KCMIL ACSS conductors

e Install light-duty steel H-frame structures, replacing the remaining 16 wood structures on the line

e Three Light-duty steel structures will be replaced with new taller structures to rectify phase-to-ground
clearance issues

Replace one steel OGW in-kind

Upgrade one steel OGW to OPGW to improve communications

Replace all insulators and hardware

Clear ROW access roads and pads

Replace two take-off structures inside Dome-Tap substation

"' —————————— 18
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Project Updates
Project construction kicked off in October 2019 and is proceeding on time and on budget. The current in-
service date is projected for the middle of 2020.

Project Financial Summary

BUDGET
FUNDING TYPE ORIGINAL BUDGET ADJUSTMENTS CURRENT BUDGET COST TO DATE REMAINING FUNDS
Prepayment 7,130,000 (2,000,000) 5,130,000 2,400,549 2,729,451
Appropriations 5 500,000 | § - S 500,000 | § 360,497 | S 139,503
TOTAL 7,630,000 (2,000,000) 5,630,000 2,761,046 2,868,954
*Cost = All Executions, Obligations, & Commitments Through 12/30/19. Excludes Interest During Construction

Project Milestones

PROJECT MILESTONE STATUS DATE
Seed Funded Completed|Q4 2017

Approved for Funding Completed|Q4 2018
Design Completed Completed|Q1 2019
06w 1l R Completed | Q4 2019

In-Service / Energization Projected |Q2 2020
Financial Closeout Projected |Q4 2020

"' —————————— 19
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5.5
Power System: Parker-Da

vis Project

Gila-Wellton Mohawk Interstate 8 Crossing 161-kV Rebuild

Y

Project Request Phase

AOA Study Phase

Seed Funding Phase

Active Construction Phase
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The Gila-Wellton Mohawk (GLA-WML) 161-kV transmission line rebuild project was initiated in late 2016
as part of the Seed Funding Pilot Program. WAPA kicked off the project and began design work to rebuild

2.8 miles of the original wood structures along the GLA-WML transmission line. The line was originally

erected in 1956 and the structures were well beyond the recommended lifespan and rehabilitation efforts

were no longer viable. Many of the poles displayed visual symptoms of advanced external shell rot, along

with weathering and large cracks.
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During 2017, a majority of the GLA-WML structures were replaced by WAPA maintenance personnel;
however, a stretch of transmission line that traverses rugged, mountainous terrain was not replaced. This
was due in part because many of the structures had no existing access roads and those that did, required
significant roadwork for vehicular travel. In conjunction with the rebuild effort, WAPA reestablished
access roads where economically feasible to reduce the potential for helicopter only access. In addition,
overhead optical ground wire would was installed on the GLA-WML transmission line.

Figure 11 - Gi/a—e/lton Mohaw 161-kV Rebuild

Project Scope Highlights
e Rebuild 2.8 miles of single circuit 161-kV transmission line through mountainous terrain

e Replace original wood structures with steel mono-poles with micro-pile foundations
e Install OPGW for communication
e Replace all insulators and hardware

Project Updates
Project was completed in the second quarter of 2019, ahead of schedule and on budget. Although WAPA

is new to the use of micro-pile foundations, their installation went very smoothly thanks to a well-written
specification and design package. As the first project to utilize the seed funding mechanism, the Gila-
Wellton Mohawk I-8 Crossing Project displayed tremendous results in executing the project within two

percent of the estimated cost.
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Project Financial Summary

BUDGET
FUNDING TYPE ORIGINAL BUDGET ADJUSTMENTS

CURRENT BUDGET COST TO DATE REMAINING FUNDS
Prepayment 7,247,137 7,281,791 7,104,946 176,845
Appropriations |5 273,517 | § 27,656 | § 301,173 | § 295,053 | § 6,120
TOTAL 7,520,654 | $ 62,310 | $ 7,582,964 | $§ 7,399,999 | $ 182,965
*Cost = All Executions, Obligations, & Commitments Through 12/30/19. Excludes Interest During Construction

Project Milestones
PROJECT MILESTONE STATUS DATE
Seed Funded Completed| Q4 2016
Approved for Funding Completed| Q4 2017
Design Completed Completed|Q1 2018
G W G TTTPET ] Completed | Q3 2018
[ R A3 LAy Completed | Q2 2019
Financial Closeout Projected |Q1 2020
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5.6 Gila Substation 161-kV Rebuild
Power System: Parker-Davis Project

Yy

Project Request Phase AOA Study Phase Seed Funding Phase | Active Construction Phase
Project Location = @
SIGURD PINTO LOST CANYON
NAVAJO
BASC CLARK E / A f
s LONG HOUSE ~
HENDERSON R 3 HOOVER 7 NAvAKO VALLEY KAYENTA N\ ISHIPROCK
CLARK W o — CLARK E TA -~ N
RGOS BOULDER NEWPORT
AMAS ) ATy GLEN CANYON ><\ San AN
J s
CLARK W TAP EASTSIDE A FOUR CORNERS
MEAD
MARKETPLA
ARKE LZ - . ceDAR MTN /X
ADELANTO /X N ROUND VALLEY
) 7\ .
ICTORVILLE /X EAD WILLOW LAKE oun
MeCULLOUGH £ LSS = —AKFLAGSTAFF EXPLANATION
PEACOCK /4 vavapa ANYON
uea/N HILLTOP, ..
MECONNICO —— (+) Transmission Work
L AMORGAN piy et
— — —=PEAK
DAVIS NEW GAVILAN
MEC GRIFFIT! WADDELL PEAK pINMACLE
LONGTIN \ KINGMAN h, PEAK _
TOPOCK RACEWAY® jlwACL: PEAK
L~ i
SQUTH POINT PERKINS WESTWING

\f = DINNACLE PEAK
“uDD Q'Z'Q“E“ Substation Work

ROGERS
L4 2
/ PANDA & PALM VALLEY SPOOK HILL
s

MNORTH HAWASU

GENE PLANET  HARCUVAR

[BERTY

- HASSAYAMPA
CAMING &~ PARKER Hi COOLIDGE
S00KV -
____________ — _—— c ~ ({e))
r 1 X VALLEY ™ (o) C icati
| EADGATE | nO, DUKE FARMS ~ HMAYDEN ommunication
| ROCK $80USE |
CKEYT
I BUCK BOULEVARD SENATOR | BUCKEYE 1eqr TRACK
‘ ~ | HASSAYAMPA,
| BLYTHE - -— A oasn
BLYTHE L PINAL
| - LAGUNAS ——n WEST  GRANDE
| NiLano - KOFA :
| | EMPIRE
| GOLDMINE NGRTH GILA /A OME TAP | ORACLE
|
|
‘ |
| MARANA
| KNOB | / ADAMS.
RATTLESNAKE,
! a . L / 4
| PILOT KNOB SAN LUIS —_————————n / TUCSON [/
I DESALTER i WELLTON-MOHAWK—LIGURTA | wm DEL BAC A
I | APACHE
/ a NOGALES ADAMS
| T - —-—-—-—=
| soNoRA |
| SAN LUIS |
e~ -

Project Background

The Gila Substation (161-kV, 69-kV, 34.5-KV and 4.16-kV) was originally constructed in 1949. Due to the
layout of the yard, there are safety risks to equipment and personnel. The lack of proper spacing and
clearance distances forces WAPA to take outages in order to conduct routine maintenance work in its
current configuration. The rebuild of the 161-kV yard to current standards will increase worker safety,
lessen the possibility of equipment flashover, equipment failure, and eliminate the requirement for
outages to conduct routine maintenance work.

The Gila Substation Rebuild Project was initiated in 2013 and since inception, numerous vital design
changes were found to be necessary to ensure the reliability of the customer’s needs. The new yard will
be built to 230-kV standards, operated at 161-kV.

"' T—— 23
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The rebuild of the 161-kV substation will increase reliability by replacing aged components that have
become unreliable and a detriment to the WAPA System.

In addition, a new control building has been constructed to accommodate all needs for the substation. In
a separate project, the existing 161-kV yard will be demolished as part of a future project after the new

161-kV system is operational to create space for the future reconstruction of the 69-kV and 34.5-kV yards.

Project Scope Highlights

e Built to 230-kV standards, operated at 161-kV

e New control building will be constructed

e Existing 161-kV yard will be demolished once the new 161-kV system is operational to create
space for the future reconstruction of the 69-kV and 34.5-kV yards

.

Substation

R
LAV 2

Figure 12 - Arial view of the New Gila 161—kV

Project Updates

The bulk of the earthwork has been completed and the overall project is expected to be completed in July
2020. In the fall of 2019 several cost drivers were identified as factors requiring WAPA to require
additional funding to recomplete the project. The drivers included the construction contract which was
awarded at just under $10 million, $2 million above the independent government estimate. Secondly,
additional planning and earthwork was necessary to prevent runoff from flowing into the canal adjacent
to the Gila substation and to address site drainage and erosion control. Lastly, there has been an increase
in the cost of steel which impacted all equipment costs. In total, an additional $ 3.3M was approved to
be reprogrammed from other active construction projects to the Gila Substation project to complete the
project.
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Figure 13 - Erosion Control

Adjac;ent to the New Gila 161-kV Substat}on -

Project Financial Summary

BUDGET
FUNDING TYPE ORIGINAL BUDGET ADJUSTMENTS CURRENT BUDGET COST TO DATE REMAINING FUNDS
Prepayment 12,000,000 8,602,845 20,602,845 17,132,037 3,470,808
Appropriations | - s 3,681,013 | $ 3,681,013 | S 3,445,615 | $ 235,398
TOTAL 12,000,000 | $ 12,283,858 | § 24,283,858 | S 20,577,652 | S 3,706,206
*Cost = All Executions, Obligations, & Commitments Through 12/30/19. Excludes Interest During Construction

Project Milestones

PROJECT MILESTONE STATUS DATE
Seed Funded N/A N/A
Approved for Funding Completed| Q4 2014
Design Completed Completed| Q2 2018
O i i G ST | Completed | Q4 2018
In-Service / Energization Projected | Q2 2020
Financial Closeout Projected | Q4 2020
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5.7 Bouse-Kofa 161-kV Rebuild
Power System: Parker-Davis Project

y
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The Bouse (BSE) to Kofa (KOF) 161-kV transmission line is a single circuit, 84.3 mile line segment of the
overall Parker-Gila 161-kV Transmission Line originally built in 1943.

The BSE-KOF line is located in western Arizona running south from Bouse substation to Kofa substation.
Bouse substation is located just north of the junction of AZ Highways 72 and 95 in La Paz county. Kofa
substation is located approximately 16 miles northeast of the city of Yuma in Yuma County. The terrain
along the line is mostly low desert with multiple wash crossings and low rises. Toward the south end of
the transmission line the terrain becomes more mountainous across the Castle Dome Mountains near

Dome Tap.
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Bouse-Kofa 161-kV Alignment
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Figure 14 -
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The line was originally 78.9 miles long, constructed with three 300-KCMIL hollow core copper conductors
(Anaconda R178R2). Most of the wood H-Frame structures have been replaced with light-duty steel H-
Frame structures, and only 82 wood structures remain. In 2006 a portion of the line was rerouted around
the town of Quartzsite. The reroute replaced 3.3 miles of the existing line through Quartzsite with 8.4
miles of three 954-KCMIL ACSR conductors supported on single circuit steel monopoles.

Project Scope Highlights
e Install Optical Overhead Ground Wire (OPGW)

e Replace 75.6 miles of three 300-KCMIL Anaconda hollow core copper conductors with three
336.4-KCMIL Oriole ACSS conductors

e Replace one steel OGW with OPGW,

e Replace 82 existing wood structures with light-duty steel H-frame structures

o New light-duty steel H-frame steel structures will be installed as needed to correct clearance
issues not corrected by stringing new ACSS conductor

e Access roads will be improved as needed to facilitate construction.

Figure 15 - Bouse-Kofa 161-kV Transmission Line
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Project Updates

Project was fully funded with prepayments in December of 2018, with design efforts projected to be
completed in in the fall of 2020. Currently design is approximately 50% complete and WAPA has started
preliminary lands and environmental scoping activities. WAPA completed aerial LiDAR survey of the line
segment to aid in the transmission line design. In its current phase of design, the project is on schedule
and on budget.

Project Financial Summary

BUDGET
ADJUSTMENTS

REMAINING FUNDS

COST TO DATE

FUNDING TYPE ORIGINAL BUDGET CURRENT BUDGET

Prepayment 26,520,000 26,520,000 519,260 26,000,740
Appropriations |5 - S - S - S - S -
TOTAL 26,520,000 | S - S 26,520,000 | S 519,260 | § 26,000,740

*Cost = All Executions, Obligations, & Commitments Through 12/30/19. No Interest During Construction

Project Milestones
PROJECT MILESTONE STATUS
Seed Funded N/A

DATE
N/A

Approved for Funding

Completed|Q4 2018

Design Completed Projected |Q3 2020
G e BTG PR B Projected (Q4 2021
In-Service / Energization Projected |Q2 2023
Financial Closeout Projected |Q1 2024
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6. SEED PROJECT UPDATE

Bouse Upgrade Alternative Investigation

Power System: Parker-Davis Project

y

Project Request Phase AOA Study Phase Seed Funding Phase Active Construction Phase
Project Location = @
SIGURD PINTO. LOST CANYON
NAVAJO
BASIC CLARK £ / A *
e LONG HOUSE ~

HENDERSON v HOOVER Ve NAVAJO VALLEY KAYENTA ISHIPROCK

CLARK W g — CLARK E TAR - S

GOSA £l NEWPORT
AR B R GLEN CANYON b
! y SAN JUAN
CLARK W TAP| /FOUR CORNERS
EASTSIDE MOENKOPI /X
MEAD
MARKETFLACE
- - cenaR MTN /X
ADELANTO/ ROUND VALLEY
AN °
ICTORVILLE /Y EAD WILLOW LAKE
MCCULLOUGH 4 rEACOR LONGS - A FLAGSTAFF EXPLANATION
U60/Y HiLLTOP A vaveen/{
MECONNICO /
PRESCOTT icgi
- %a Transmission Work
— — ==PEAK
MEC GRIFFITH BEAK
LONGTIN \ KINGMAN h EEEQCLE PINNACLE PEAK
TOPOCK ) R.ACEWAY. —
SoUTH POINT - S PINNACLE PEAK

2
ROGERS = ROGERS

NORTH HAVASU

/ PANDA & PALM VALLEY 2 SPOOK HILL
s 4

PLANET HARCUVAR
LBERTY

GENE

CAMING &~ PARKER COCLIDGE
~ ~
___________ . ~a
] . | R Swroen
pUSE
! I
| BUCK BOULEVARD | BUCKEYE . 1e57 TRAC
| | HASSAYAMPA g
IO - L A PINAL  CASA
| S LAGUNAG - WEST  GRANDE
- |
| NILAND _ _ — KOFA
- |
| | EMPIRE
: GOLDMINE NORTH GILA /\ DOME TAP | ORACLE
| |
| | MARANA
| KNOB | / ADAMS.
— | RATTL FSNAKF/ d
! PILOT KNOB <& - e e — /
| SAN LUIS A /7 TUCSON ;
. P ¥ - - | DEL BAC /
| DESALTER Y] GILA WELLTON—MOH AWK _\GURTA‘ MARANA APHE
: / 2 NOGALES ADAMS
——————————
| SoNorRA |
| SAN LUIS
- —

Alternative Investigation Background

9 Substation Work

(D) ..
Communication

Beginning in October 2018 WAPA initiated seed funding for an investigation into alternatives to rebuilding the
severely degraded Parker-Bouse and Parker-Headgate Rock 161-kV transmission lines that cross the Colorado
River and passes through the city of Parker, AZ. This investigation includes performing an upgrade to the
existing 161-kV Bouse Substation and constructing a new transmission line. The objective is to engage
stakeholders and begin preliminary design and generate a project cost estimate for prepayment customer
review. In this section you will find a combination of details and information from the AOA study and the in-

—
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progress seed funding investigation phase. The respective AOA study was completed in the summer of 2018 as
part of the 10-Year Plan Pivot Strategy.

LEGEND

= 161kV Line
——— 230kV Line
~—— Visual Indicator

Substation

Figure 16 - Current Parker-Headgate Rock & Parker Bouse Transmission Line Configuration

LEGEND
= 161 kV Line
= 230kV Line
~— Visual Indicator

Substation

Parker

Headgate

*Hﬁﬂ-

Figure 17 — Alternative Bouse Upgrade Configuration
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T To Liberty

Substation

_- LEGEND
— 230kV
[ BLyist f—— | ey

Figure 18 - Existing South of Parker System Configuration

T To Liberty

Substation

LEGEND

(v — i
— 161-kV

Figure 19 - Proposed Bouse Upgrade Configuration South of Parker
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Proposed Project Scope

For planning purposes you will see the proposed Bouse Upgrade Project as a single project throughout
10-Year Plan materials. However, it is WAPA’s intent to phase this project into manageable smaller scopes
of work that can be spread across multiple years to mitigate unnecessary upward rate pressure.

STEP ONE: Build a new 230-kV transmission line
e Construct 15 miles of new double circuit 230-kV transmission line from Bouse substation to
existing Parker-Liberty #2 transmission line
e Results in redirection of Parker-Liberty 230-kV line through Bouse Substation (See figure 18)
e Approximately 60 steel monopole structures
e Proposed 1272-KCMIL ACSR conductor or most economical to support load
e One overhead ground wire and one overhead optical ground wire.
e Construct across flat, unpopulated, BLM land

STEP TWO: Expand Bouse Substation
e Bouse substation rebuilt in 2012 to 230-kV standards, operated at 161-kV
e Three breaker ring-bus configuration
e Renovate into a 161-kV double-breaker-double-bus configuration
e Add two 230-kV bays in 4-breaker ring-bus configuration with two 230/161-kV transformers

STEP THREE: Connect Headgate Rock to Bouse utilizing a Jumper
e Install jumper between a new dead-end structure on the existing Parker-Headgate Rock 161-kV
line with one new dead-end structure on the existing Parker-Bouse 161-kV line
e Connect Bouse to Headgate Rock using a new Jumper
o New Headgate Rock-Bouse 161-kV line is established

STEP FOUR: Remove 20 miles of transmission line
e Remove 10 of the 14 miles of single circuit line from Parker towards Headgate Rock.
e Remove 10 of the 22 miles of existing single circuit line from Parker towards Bouse.
e Relinquish existing ROW through Parker strip

g
)

2D emolishiPADZEID REan diPAD BSES
\\orthloftlumperglfocation from;
_%333 oA W\

s g*{/;%‘ “*

¥
RockiSubstation
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Project Updates (Seed Funding)

WAPA is actively working with regional stakeholders to gather input and develop the proposed scope of work.
This work includes engaging both its environmental and lands groups to analyze the transmission line corridor
and begin the Environmental Assessment (EA) process. In doing so, WAPA discovered several areas of
avoidance as seen in the Figure 19 below as protected wilderness areas. This is an excellent example of why
WAPA is now including Environmental in the AOA Study and seed funding process, as it allows the identification
of environmental and lands constraints prior to entering construction, alleviating potential delays and
additional costs.

To aid in the development of the design, WAPA has performed an aerial LiDAR survey along the proposed
transmission line corridor and is actively coordinating geotechnical analysis. This data is crucial in further
developing the project cost estimate for the purposes of seeking support for full project funding.

LEGEND

= 161 kV Line
——— 230 kV Line
~— Visual Indicator

Substation

ﬂ Parker

Wilderness Area *
. No Construction

Headgate

Wilderness Area

No Construction

} TR
Figure 20 - Wilderness Areas Discovered During Seed Funding Phase
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Project Financial Summary

BUDGET
FUNDING TYPE ORIGINAL BUDGET ADJUSTMENTS CURRENT BUDGET COST TO DATE REMAINING FUNDS

Prepayment - - - - -
Appropriations | 890,821 1,208,000 2,098,821 949,871 1,148,950
TOTAL 890,821 1,208,000 2,098,821 949,871 1,148,950

*Cost = All Executions, Obligations, & Commitments Through 12/30/19. Excludes Interest During Construction
**~51M of cost previously executed to date on the canceled 161-kV Parker-Bouse & Parker - Headgate Project will be
incorporated on this project.

Conceptual Project Milestones

PROJECT MILESTONE STATUS DATE
Seed Funded Completed|Q4 2018
Approved for Funding Projected | TBD
Design Completed Projected | TBD
Construction Mobilization lxgeJ{={a<:Is NE1:]»]
In-Service / Energization Projected | TBD
Financial Closeout Projected | TBD
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7. ANALYSIS OF ALTERNATIVES STUDIES

7.1  Parker-Blythe 161-kV Rebuild Study
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Communication

The Parker (PAD) to Blythe (BLY) number two 161-kV transmission line was built in 1969 and runs along

the Colorado River in eastern California. The transmission line is 63.9 miles long utilizing 954
conductor and two steel overhead ground wires supported on wooden H-frame structures
wooden structures at angle points and dead-ends.

KCMIL ACSR
with 3-pole

The Parker-Blythe 161-kV Rebuild AOA study was previous completed in 2017 with a preffered alternative
identified. The original rebuild included the replacement of all wood H-Frame structures with light-duty
steel H-Frame structures. Steel dead-end structures would be installed at approximately five to ten mile
intervals to mitigate the risk of cascading failure. The rebuild would also include new conductor, overhead
ground wire, optical ground wire, insulators and hardware. All structures would be installed using 230-kV
clearances and standards. However, the line would be operated at 161-kV until future demand required

conversion to 230-kV.

Desert Southwest Region |wapa.gov
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Through customer engagement throughout 2019 it was determined that potential cost savings on this project
could be achieved through a reassessment of the preffered alternative. The prepayment funding vote on
Parker-Blythe 161-kV Rebuild Project was postponed from December, 2019 to December 2020 to allow time
for a new AOA study acessment. WAPA is currently evaluating the cost to replacing all the wood pole
structures in-kind, using a range of labor options spanning from soliciting a construction contractor to
performing all of the work internally with WAPA labor forces.

Mission Need

e  Conductor, insulators, and hardware are 50+ years old

e Dilapidated wood poles require replacement along the entire 64 mile strech of transmission line from Parker
substation to Blythe Substation

e ~878 out of 920 poles show defects requiring repair or replacement, ~402 of those 878 are serious defects

e Numerous phase-to-ground clearance violations requiring engineering fix

e  Repair/reclaim ROW access

e ~20% of the structures (100+) require dozer tow-in for access

e Additional communication bandwidth is required via fiber optic ground wire to meet current and future
protection, control, communication, and security requirements

Alternatives

e Alternative 1 - Status quo (i.e. routine maintenance)

e Alternative 2 - Rebuild with light duty steel H-Frame structures using 230-kV specifications and standards
o Originally identified as the recommended alternative prior to this restudy effort

e Alternative 3 - Replace failing wood structures in-kind to 161-kV standards
o A -lInvestigate cost with and without OPGW
o B —Investigate cost using all WAPA labor to perform field work and combination of contractor and

WAPA field work

e Alternative 4 - Replace all wood structures in-kind to 161-kV standards

o A-lInvestigate cost with and without OPGW

o B-—Investigate cost using all WAPA labor to perform field work and combination of contractor and
WAPA field work
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7.2  Crossman Peak New Microwave Facility
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The Crossman Peak New Microwave Facility Project was approved for prepayment funding and then
placed on hold due to constraints in establishing primary power by means of a distribution line to the new
facility location. The project is on hold until a reassessment of viable alternatives is investigated. The
below sections outlines information from the original AOA study and the information gathered to date
through the active construction phase.

Mission Need

WAPA’s microwave system operates within a specific frequency band (2GHz) regulated by the
Federal Communications Commission (FCC). Legislation was presented in 2010 that reallocates
this frequency band to a higher bandwidth range (7GHz). As a result, radios along WAPA’s
microwave system require replacement to models that operate within the higher frequency
range in order to accommodate the FCC mandate.

In anticipation of migrating to the higher frequency, WAPA analyzed its microwave system and
identified a 70 mile stretch between the Metal Mountain microwave site and the Topock
Substation as non-complying to reliability standards. This communication path no longer meets
the required reliability standards due to obstructions interfering with the path coupled with
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moving to the new frequency bandwidth. This compelled WAPA to look for a new site that would
provide the required reliability. A new path to bypass the source of interruption in the higher
frequency band was chosen from Christmas Tree Pass, to Crossman Peak, to Metal Mountain.

O Proposed Crossman Peak Facility

‘ Existing WAPA Facilities N
= = = Proposed Microwave Paths .
dVietal[Mountain:
20

0 25 5§ 10 15

Figure 21 - Location of New Crossman Peak Microwave Site (Yellow Dot)

Extensive effort went into finding an existing site that would be suitable and provide the reliability
needed. The current interim sites do not meet the required WAPA and NERC standards for a
reliable and secure communication. No site other than Crossman Peak was successfully identified
during the communication siting study that was performed by WAPA. This included a ~50 mile
radius of all areas of sufficient elevation to accommodate the direct line of site required.

Additionally, the microwave system is the primary means of communication for all of the

transmission lines between Mead Substation and Phoenix, encompassing five generation sites
and 22 substations. The new Crossman Peak microwave site will ensure WAPA's ability to meet
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all relevant operational and security standards, as well as meeting WAPA’s own communication
needs.

The scope of this project includes the construction of a WAPA owned microwave communication site on
Crossman Peak, adjacent to an existing non-WAPA communication site. Crossman Peak is located east of
Lake Havasu City. The new site will support the primary microwave communications between WAPA's
existing Christmas Tree Pass and Metal Mountain communication sites.

Project Scope Highlights
e Construct a new microwave tower and 12'x24’ communication building

e Requires land acquisition, access easement, and a new distribution line for primary power to the
site

e Install backup generator with fuel tanks and an equipment shelter

e Provides primary microwave communications between Phoenix and Hoover via WAPA's existing
Christmas Tree Pass and Metal Mountain communication sites

FigreA22 - View Looking up Crossman Peak Microwave Facility

Project Updates
Project is currently on hold as WAPA investigates an economical solution to establishing primary power

to the new microwave site. To date approximately 75% of the design package is complete. The project
will remain on hold while WAPA works with other utilities for potential partnering opportunities.
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In 2019 WAPA performed a revalidation of the of the project scope, land acquisition requirements, and
environmental constraints; resulting in an identified need for additional funding. The additional cost is
largely due to the cost to construct a distribution line up Crossman Peak for primary power to the site.
WAPA continues to analyze the project and collaborate with interested parties to reach a cost effective

solution to the project requirements.

Alternatives
e Alternative 1 — Renewable energy with battery storage
e Alternative 2 — Propane generator
e Alternative 3 — Primary power soley by WAPA-DSW
e Alternative 4 — Primary power partnership with a combination of regional stakeholders

"_ 41

Desert Southwest Region |wapa.gov



WESTERN AREA POWER ADMINISTRATION

7.3  Gila Substation 69-kV Rebuild Study

Project Location =®

FINTD LOST CANYGN
NAVAJO /4 ]
BASIC CLARK E ™ !
s LONG HOUSE ~
HENDERSON HOOVER ~ NAVAJO VALLEY KAYENTA N\ ISHIPROCK
CLARK Wa LK CLARK E TAP A A
AMARGOSAS BOULDER NEWPORT 3
Ty BLEN CANYON SN SAN JUAN
CLARK W TAP
EASTSIDE woENKop! /¢ 4 FOUR CORNERS
MEAD
MARKETPLAE e CEDAR MTN /X
ADELANTO /' N\ ROUND VALLEY
-—
ICTORVILLE /¢ % EAD WILLOW LAKE
McCULLOUGH PEACOCR /‘ wnnon
060/ HILLTCP

LOUNGS < —fFLAGSTAFF EXPLANATION
DUGAS 1 H
MeCoNNIC A %‘6 Transmission Work
MORCAN

PINNACLE

— — mPEAK

GAVILAN

PEAK pinnACLE
K

PEAI PINNACLE PEAK
— -

= S PINNACLE PEAK
o ‘*Z‘QGERS @ Substation Work

fF’ RESCOTT

DAVIS NEW
MEC GRIFFITH WADDELL
LONGTIN \ KINGMAN h

TOPOCK ) VRACEWAYO

g,
SOUTH POINT PERKINS

NORTH HAVASU

BLACK MESA ° i / PANDA & PALM VALLEY =
GENE A PLANET HARCUVAR P SPOOK HILL
_ HASSAYAMPA 4
CAMIND PARKER V CosLesE
500KY N
IS N - N . ™ et
VALLEY
| .- ‘ bk ALEY N e ) ommunication
| ROCK $BousE |
SEMATOR BUCKEYE
: BUCK BOULEVARD TR } /TEST TRACH
HASSAYAMPA I
| BLYTHE ¢ — — — YPG @ AN PINAL CASA
BLYTHE L__
| s - WEST  GRANDE
|0 LAGUNAY KoFA :
[ EMPIRE
|
| GOLDMINE NORTH GILA /\ DOME TAP | ORACLE
| I
1 ! MARANA
KNOB | / ADAMS
: - | RATTLESNAKE,
h
| PILOT KigB - SAN LUIS > L= 1 / TUCSON 7‘
— _ r DEL BAC !
| DESALTER P WELLTON—MOHAWK—LIGURTA | MARANA, N\
| | APACHE
| ! _ NOGALES ADAMS
e ——
| soMora |
| SAN LUIS
.- __ -

Mission Need

e The majority of the equipment in the Gila 69-kV substation is operating beyond the service life
determined by the “DOE Replacements Manual”. Six disconnect switches and two oil breakers have
been replaced due to failure. The oil breakers were replaced with SF6 breakers.

e This advanced age has resulted in an increased frequency of failures that are affecting system
reliability

e Reliability is impacted due to extended outage times caused by the additional effort needed to repair
old and worn equipment, where spare parts have become difficult or impossible to obtain

e Many of the oil-bearing devices are leaking and supports are rusted

e Action must be taken at the 69-kV yard before work can begin on the 34.5-kV yard due to space
constraints. The old 161-kV yard equipment could be removed and the new 69-kV yard built in its
place. The new 34.5-kV yard could then be built in the existing 69-kV yard. From an asset
management perspective, the 34-kV yard is collectively in worse shape than the 69-kV yard, however,
due to sequencing of work, the 69-kV yard must be addressed first.
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Alternatives
e Alternative 1 - Status Quo (Routine Maintenance)
* Alternative 2 - Replace failing and obsolete equipment within its current configuration
* Alternative 3 - Rebuild the 69-kV switchyard in the previous location of the 161-kV yard
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Desert Southwest Region |wapa.gov



=
@)
-
<
o
-
v
P4
=
o
<
o
w
=
o
o
<
w
o
<<
=
o
w
[
%]
w
=

[ 4

A
-

} © VAT BT A Tl

Y AUS Y1 —

A YA

—

P e s
7\ N

\ ¥

Figure 25- Gila 69kV/34.5kV Transformer

Figure 26 - Decommissioned Oil Storage Building Adjacent
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7.4 Blythe-Headgate Rock Rebuild Study
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Mission Need

* Approximately 50% of the wood H-Frame structures on the Blythe-Headgate transmission line have
been replaced with light duty steel H-Frame structures designed for 230-kV to support 1272 kcmil
ACSR conductor

* Pole replacement projects in 1998 and 2007 installed 172 light duty steel H-Frame structures between
Blythe Substation and structure 39-5

* There are 207 wood structures that have not been replaced in the HDR-BLY transmission line

* The rebuild of the line was previously put on hold during the Black Mesa reroute project

Alternatives

e Alternative 1 - Status Quo (Routine Maintenance)
e Alternative 2 - Rebuild With Light Duty Steel Structures Using 230-kV Standards / Operate at 161-kV
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/' . -
Figure 28 — Existing Steel H-Frame Structures on Blythe-Headgate Rock Transmission Line
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