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Mr. Ernest Johnson

Director, Utilities Division

Arizona Corporation Commission

1200 W. Washington Street

Phoenix, AZ 85007

Re:  Ten-Year Plan, Docket No. E-00000D-05-0040
Dear Mr. Johnson:

Enclosed are an original and thirteen (13) copies of The Salt River Project’s 2006-2015 Ten-
Year Plan filed pursuant to A.R.S. Section §40-360-02.

Please contact Mr. Robert Kondziolka, Manager, Transmission Planning Department at (602)
236-0971 if you have any questions concerning this plan.

Sincerely, :
Kelly J. Barr

KJB/bjh
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SALT RIVER PROJECT

OVERALL TRANSMISSION REVIEW
2006 - 2015

This report updates and replaces the ten-year transmission plan of the Salt River Project
Agricultural Improvement and Power District (SRP), submitted January 2005 pursuant to A.R.S.
Section 40-360.02. The following general review is intended to complement and clarify the

individual tabular pages included herein.

Any future facilities which might have appeared in previous ten-year plans, but which are not
shown in this plan, are either completed, no longer scheduled in the period covered, or are no

longer required to be part of the ten-year plan.

REGIONAL PLANNING FORUMS

SRP is actively involved in numerous regional planning organizations, providing technical support
and leadership. SRP’s primary goal in its involvement in these regional planning entities is to
provide a reliable and economical transmission system connected to available energy sources to

provide reliable power at reasonable prices to our customers.

The regional planning organizations operate in public forums, perform study work cooperatively,
and develop plans in a collaborative fashion while disseminating study results to a broad spectrum
of interested and affected parties. Load growth and generation dispatch dynamics continue to be
the most challenging issues facing SRP, the state of Arizona, and the southwest with respect to
meeting electric system reliability. The regional planning organizations are addressing these
challenges and SRP relies on the results generated through these organizations to develop and

submit its ten-year plan.




Some of the regional planning organizations in which SRP participates are the Western Electricity
Coordinating Council (WECC), the Southwest Area Transmission Planning Group (SWAT), the
Southwest Expansion Planning Group (STEP), and the Seams Steering Group-Western
Interconnection (SSG-WI) Planning Work Group. Due to the broadening of the regional planning
processes, the Central Arizona Transmission System (CATS) study group is no longer an
independent regional planning entity and now is a technical study work group within the SWAT
organization. The CATS-Extra High Voltage (EHV) and CATS-High Voltage (HV) work groups still

address the transmission issues within their defined areas in Arizona.

This year the CATS-HV group has evaluated the 230kV transmission needs in the Pinal County
area. SRP’s interest in the group’s study efforts is twofold: 1) SRP’s service territory includes a
large portion of Pinal County, and 2) Condition 23 of the Certificate of Compatibility (CEC) for the
Pinal West — Southeast Valley/Browning Project (Case No. 126) requires SRP to submit a written
study to the ACC that describes the proposed 230kV facilities planned for this project in
conjunction with other long-term plans identified to meet the load serving needs of the region.
Additional details of the study are provided below and the complete progress report is included as

Appendix 1.

CATS-HV PINAL COUNTY TRANSMISSION STUDY

The CATS-HV subcommittee performed a broad review of the 230kV needs in the Casa
Grande/Coolidge/Florence/Eloy/Marana area by modifying an existing long-term case and adding
loads representative of the land uses envisioned by the planning authorities within the area. Where
there were no land use plans, the subcommittee used an estimate of load based on projections in
the vicinity tempered by proximity to major transportation corridors. The result of this study

anticipates a load in excess of 10,000 MW at full build out for the Pinal County study area.




Based on this load estimate at build out, the subcommittee developed a proposed network of
230kV transmission lines and 230kV stations utilizing existing transmission lines and corridors in
the area, as well as linear features that are usable as transmission corridors. In order to serve this
projected load, approximately 16 new stations (in addition to seven existing stations), 169 miles of
existing 115KV transmission converted to 230kV, 184 miles of new 230kV transmission, and 267
additional miles of 500kV transmission lines will be needed. The new 500KV lines included the

Southeast Valley project and the Winchester-Pinal South 500 kV line.

The study included some sensitivity analysis of load level and resource location. In the 50% load
case, some local and remote generation was included. In the 75% load case, more remote

generation was added and in the 100% load case, mostly remote generation was added.

In partial fulfillment of Condition 23 of the CEC in Case 126 (Pinal West to Browning 500kV line),
SRP is providing a new map as Attachment D. This map reflects the near term plans for possibie
use of the Case 126 transmission line for double circuit construction with the second circuit
insulated and operated at 230kV. This possible use is reflected in the CATS-HV study work and

progress report attached to this submission.

500kV TRANSMISSION

The SRP 500kV-transmission system is shown on Attachment A. This system provides major
support to SRP’s local transmission network and generally delivers bulk power from remote

generation to the Valley.

Hassayampa-Pinal West
In May 2004, SRP, acting as project manager (for SRP, Arizona Public Service, Tucson Electric

Power Company, Santa Cruz Water and Power Districts Association, Southwest Transmission




Cooperative, and Electric District 2), received a CEC (Case No. 124) for two parallel single circuit
500kV transmission lines from the Palo Verde hub (Hassayampa Switchyard or adjacent
generators) to a new Pinal West Substation in the Maricopa/Stanfield area. Either or both lines
may be looped into the Jojoba Switchyard. SRP has retained a design firm to undertake the final
line design for the first line, and to determine the centerline within the approved corridor for both of
the circuits. The circuit to Pinal West is planned to be complete in 2008. The second line is
currently beyond the ten-year planning timeframe; the timing of the second line will be dependent

on load growth and location of future generation.

Pinal West - Southeast Valley/Browning

In August 2005, SRP, acting as project manager (for SRP, Arizona Public Service, Tucson Electric
Power Company, Santa Cruz Water and Power Districts Association, and Southwest Transmission
Cooperative), received a CEC for this project (Case No, 126), with an amendment to the CEC
approved in November 2005. SRP is in the process of designing the individual segments that

comprise this transmission line project.

The project will be staged such that the segment from Pinal West to the APS Santa Rosa
Substation will be complete by 2008. A new 500/230kV substation will be constructed at the Santa
Rosa Substation. The 230kV portion of the transmission line from Browning to the proposed
Dinosaur (formerly RS19) Substation in the southeast valley will be complete by 2007. A 230/69kV
substation will be constructed at the new Dinosaur Substation site. The remainder of the EHV
project will be constructed in two phases. The segment from Santa Rosa to the proposed Pinal
South Substation is being proposed as a double circuit 500/230kV line (see Attachment D) and
construction of that segment is proposed for completion in the 2011 timeframe. The segment from
the proposed Pinal South Substation to the existing Browning Substation is scheduled to be

complete in the 2011 timeframe, including Pinal South. The project also includes provisions for a




new 500/230kV substation (SEV), a new 230/69kV substation (RS22), and a 230kV transmission

line (RS19 to RS22), all of which are currently beyond the ten-year planning horizon.

Palo Verde — TS5, TS5 — Raceway

SRP is participating in the siting and permitting work for two new 500kV lines. The first is from the
Palo Verde Nuclear Generating Station to a new 500/230kV station, TS5, to be located on the
south side of the Central Arizona Project near the Hassayampa Pump Station (approximately T4N,
R4W). APS received a CEC (Case No. 128) for this segment of the project in August 2005. The
second line will emanate from TS5 and terminate at a new 500kV station to be sited near the
existing Raceway 230kV Substation in northwest Phoenix. APS will be the project manager for this
project. This project is reflected in three separate detail sheets: Palo Verde-TS5, Raceway Loop-in
of Navajo-Westwing 500kV Line, and TS5-Raceway. The parties expect that the Palo Verde — TS5

line will be in service in 2009 and the TS5-Raceway portion of the project to be completed by 2012.

Raceway - Pinnacle Peak
SRP is also participating in the conceptual plan for a new 500kV line from the APS Raceway
Substation to a proposed 500KV station at the Pinnacle Peak complex. APS is the project manager

on this project, and has shown a 2010 in service date.

Second Knoll

APS has made a request to interconnect into SRP’s Coronado — Cholla 500kV line to provide
service to a new 69KV distribution substation north of Snowflake, Arizona. The new station is
tentatively named Second Knoll. The expected completion date for this project is 2009. SRP is

showing this in its ten-year plan for informational purposes, as this is an APS project.




230kV TRANSMISSION

The SRP 230kV transmission system is shown on Attachment B. SRP's 230kV transmission
network is used to transmit power from the bulk power stations on the periphery of the Phoenix
metropolitan area to the various load centers in SRP's service territory. Additional transmission

capacity will be required during the next ten years to meet load growth and for system reliability.

Rudd Loop-in of Liberty - Orme and Anderson - Orme

Two 230kV projects have been identified in this year’s plan. Both are expected to be in service
during 2007. The first project is a loop-in of the existing Liberty — Orme 230kV line into the Rudd
Substation. Because this requires station work only, a CEC is not required. The second project is a
new circuit from the Anderson Substation in south Phoenix to the Orme Substation in southwest
Phoenix. The current transmission line between the two substations is built double circuit with the
two circuits paralleled. Reconfiguring the current facilities will create the new circuit but no new

structures will be needed; a CEC is not required.

Dinosaur (formerly RS19)

During the RS18 (Browning Substation) work, SRP identified the need for an additional 230/69kV
receiving station in the southeast valley. RS19, now named Dinosaur, will be a key facility in the
ability to serve load in the eastern Queen Creek and southern Apache Junction areas as well as
new development in this area. As mentioned in the Pinal West — Southeast Valley/Browning 500kV
project description, SRP plans to serve Dinosaur from the Browning Substation in Mesa using the
second circuit position of the Pinal West — Browning 500/230kV transmission line. This project has

an expected in-service date of 2007.

Desert Basin — Pinal South/Santa Rosa

Desert Basin — Pinal South/Santa Rosa is a new project identified in this year’s ten-year plan.




SRP expects to file an application for a CEC for this project in 2006. SRP currently has a
transmission service contract for the delivery of the output from the Desert Basin Generating Plant
that runs through 2011. This project is to improve performance of the Desert Basin Generating
Plant operations by eliminating the existing remedial action scheme that currently restricts
operations of the plant. As identified in the CATS-HV report, a new 230kV line originating from
Desert Basin will allow opportunity for future plant expansion for service to customer loads. This
project may utilize a portion of the Pinal West — Browning 230kV line, already authorized in Case
126, but would require separate approval to allow for a single circuit tap or double circuit loop-in to
the Desert Basin Generating Plant, depending on whether the plant is tied into the Pinal South
Substation or the Santa Rosa Substation. SRP expects to complete this tie-in to the plant by 2011

timeframe.

Fountain Hills

SRP has identified the need for a 345/69kV, 230/69kV or 115/69kV receiving station in the
Fountain Hills area. The projected load in the area will stress the underlying 69kV system to its
limits by approximately 2014. Three methods of serving this station are being investigated. One
method is to use the 115kV system and to construct a line from either Goldfield or Stewart
Mountain into the Fountain Hills area. Another possibility is to construct a 230kV line from
Goldfield (along the Salt River) into the Fountain Hills area. The third alternative is to interconnect
to the APS Cholla-Pinnacle Peak 345kV line that runs north of the Rio Verde area. The final line
routing will be determined through a public and environmental process to support preparation of an

application for a CEC.

RS17
SRP has identified the need for the future RS17 230/69kV Receiving Station in the Gilbert/Queen

Creek area to support the forecasted customer load growth for the area. However, the need date




has moved beyond SRP’s ten-year planning window. The station site was established during a
previous environmental study for the RS16 (Schrader) transmission line siting process (Case No.
86). Initial service to the RS17 Receiving Station will utilize existing transmission lines constructed

in 1998 for the Schrader project.

Dinosaur (RS19) — RS21

In this year’s report, SRP has also included a potential line from the proposed Dinosaur (RS19)
Receiving Station to the proposed RS21 Receiving Station. This project would support the future
load growth requirements in the east valley/north Pinal County portion of SRP’s service territory.
While the anticipated need for this project is beyond SRP’s ten-year blanning window, SRP is

including this project in the event the project schedule is accelerated.

Potential Future Projects

A key element of SRP’s transmission planning function is to utilize existing transmission corridors
and open circuit positions on existing transmission structures, where feasible. The following
projects have been included in this plan as informational items that may become firm plans, as

system studies look farther into the future. These potential projects include:

Rogers to Browning

Silver King to Browning

Silver King to Browning 230kV/Superior tie

Westwing to Pinnacle Peak

Pinnacle Peak to Brandow with a possible loop into Rogers or Thunderstone

Rogers to Corbell

When system conditions are such that these facilities are needed, more definitive descriptions and

schedules will be provided.




SRP is continuing to assess its transmission needs in the northern Pinal County and eastern
Maricopa County to accommodate the tremendous growth in that area. On Attachment B, SRP’s
230kV system, we show some concepts of a plan to provide for the growth envisioned in the area.
These facilities are not described in detail in this report because the need is apparent, but the

timeframe is beyond that of this report.

115kV TRANSMISSION

Carrel

A new 115/12KV distribution substation, designated as the Carrel Substation, is in the plan this
year 1o provide service to growing loads in the Apache Junction area. SRP is planning to loop the
existing Spurlock to Goldfield line into this new substation. SRP received a CEC for this project

(Case No. 129) in November 2005 and expects to complete the project by December 2006.

EASTERN MINING AREA TRANSMISSION

Additional transmission facilities will eventually be required in SRP's Eastern Mining Area
(Attachment C). If mining loads increase between Superior and Hayden, a 230kV line from Silver
King to New Hayden may be required. Depending on where new load is added, this 230kV line
may have an intermediate termination at Knoll Station. The line may be constructed in phases,
with the Silver King to Knoll line being constructed first, followed by Knoll to New Hayden line,
when required. The existing 115kV line from Kearny to Hayden will be looped into the New
Hayden Station. The in-service dates for these lines are contingent upon customer need, but are

currently projected beyond the ten-year plan.

Attached as Appendix 2 to this report is a summary of SRP’s six-year planning work of this past

year to support the need for the work reflected in this report.
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SALT RIVER PROJECT
TEN-YEAR PLAN
TRANSMISSION FACILITIES

2006

LINE DESIGNATION: Carrel 115/12kV Distribution Substation
SIZE:
(@) Voltage 115kV
(b) Capacity 28MVA
(c) Point of Origin Carrel Substation

SEC 36, T1N, R8E
(d) Point of Termination N/A
(e) Length Less than one mile

ROUTING: From the existing Spurlock to Goldfield 115kV line to the proposed station site
immediately adjacent to the transmission line corridor.

PURPOSE: Serve the increasing load in the Pinal County/Gold Canyon Ranch area.

DATE:

(a) Start ROW/Property Acquisition: 2003
(b) Construction to Start: 2006
(c) Estimated In-Service Date: 2006
NOTES:

CEC for Case No. 129 was awarded in November 2005 (ACC Decision # 68308)
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SALT RIVER PROJECT
TEN-YEAR PLAN
TRANSMISSION FACILITIES

2007

LINE DESIGNATION: Anderson — Orme
SIZE:
(a) Voltage 230kV
(b) Capacity 875MVA
(¢) Point of Origin Anderson Substation

SEC 12, T1S, R3E
(d) Point of Termination Orme Substation

SEC 19, T1N, R2E
(e) Length Existing, no new construction

ROUTING:  Second circuit on the existing Anderson — Orme 230KV line

PURPQOSE: Relieve 230kV transmission overloads.

DATE:

(a) Right of Way/Property Acquisition: N/A
(b) Construction to Start: 2006
(c) Estimated In-Service Date: 2007
NOTES:

This project entails breaking the parallel of the existing circuits and adding conductor to the
existing circuits. The original construction of this line predates the siting statute. No new
transmission line construction is necessary. A CEC is not required for this project.

11
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SALT RIVER PROJECT
TEN-YEAR PLAN
TRANSMISSION FACILITIES
2007
LINE DESIGNATION: Rudd Loop-in of Liberty — Orme 230kV Line
SIZE:
(a) Voltage 230kV
(b) Capacity 875MVA
(c) Point of Origin Orme Substation
SEC 19, TN, R2E
(d) Intermediate Point Rudd Substation
SEC 24, T1IN, R1W
(e) Point of Termination Liberty Substation
SEC 19, TIN, R2W
® Length No additional construction

ROUTING: Loop-in of existing transmission line into an existing station. No new transmission
construction.

PURPOSE: Relieve 230kV transmission overloads.

DATE:

(a) Right of Way/Property Acquisition: N/A
(b) Construction to Start: 2006
(c) Estimated In-Service Date: 2007
NOTES:

The construction of this line predates the siting statute. This loop-in is contained within the station
site and will not require a CEC.

12
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SALT RIVER PROJECT
TEN-YEAR PLAN
TRANSMISSION FACILITIES

2007, 2011
LINE DESIGNATION: Pinal West — Southeast Valley/Browning
SIZE:
(a) Voltage 500kV / 230kV
(b) Capacity 1200MVA
() Point of Origin Pinal West Substation

SEC 18, T5S, R2E
(d) Intermediate Point Santa Rosa Substation

SEC 30, T5S, R4E
(e) Potential Intermediate Point Future Pinal South Substation

To be determined
1) Intermediate Point Future RS22 and Southeast Valley Substation

To be determined
(9) Intermediate Point Future Dinosaur Substation

SEC 10, T2S, R8E
(h) Point of Termination Browning Substation

SEC 12, T1S, R7E
(i) Length Approximately 100 miles

ROUTING:  South and east from the Pinal West substation to approximately Teel Road, then
east to the Santa Rosa substation. From Santa Rosa easterly to approximately the
Santa Rosa Wash, then generally south to approximately a half mile north of I-8
where it turns east again. Then it runs easterly to about the location of the ED2
substation (Sec 25, T6S, R7E). From that point the line continues east to the Union
Pacific Railroad (UPRR), where it turns north. It generally runs north from this point
to the Southeast Valley substation in the vicinity of the Magma Railroad and the
CAP (approximate location of SEV), then north along the CAP to the existing 500kV
corridor between Elliot and Guadalupe Roads. At that point it turns west into the
Browning substation in Sec 12, T1S, R7E.

13




PURPOSE: The Central Arizona Transmission System Study identified a number of system
additions necessary to accommodate load growth and access to energy sources in
the central Arizona area. This transmission line is the second segment of a series of
transmission lines to serve the central Arizona region. This segment will initially
provide an interconnection with the Palo Verde market area to market power to the
Phoenix and central Arizona areas, and to accommodate the growth in development

and population in Pinal County.
DATE:

a) Right of Way/Property Acquisition:
b) Construction to Start:

(
(
(c) Est. In-Service for Browning to Dinosaur:
(d) Est. In-Service for Dinosaur:

(e) Est. In-Service for Pinal West to Santa Rosa:
(f) Est. In-Service for Santa Rosa to Pinal South:
(g) Est. In-Service for Pinal South to Browning
(h) Est. In-Service for Pinal South:

(i) Est. In-Service for Dinosaur to RS22:

(i) Est. In-Service for RS22:

(k) Est. In-Service for SEV:

NOTES:

2005
2006
2007
2007
2008
2011
2011
2011
To be determined
To be determined
To be determined

CEC for Case No. 126 was awarded in 2005 (ACC Decision # 68093 and # 68291)

14
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SALT RIVER PROJECT
TEN-YEAR PLAN
TRANSMISSION FACILITIES

2008
| LINE DESIGNATION: Hassayampa - Pinal West
|
| SIZE:
|
(a) Voltage 500kV
(b) Capacity 1200MVA
(c) Point of Origin Hassayampa Switchyard
SEC 15, T1S, ReW
(d) Intermediate Point Jojoba Switchyard
SEC 25, T2S, R4W
(e) Point of Termination ' Pinal West Substation
SEC 18, T5S, R2E
) Length Approximately 51 Miles

ROUTING:  South and east of the Hassayampa Switchyard along the existing Palo Verde-
Kyrene 500KV line to a point where the gas pipeline splits from the transmission
line, then generally along the pipeline (except in the Maricopa County Mobile
Planning Area) to the new Pinal West Substation.

PURPOSE: The Central Arizona Transmission System Study identified a number of system
additions necessary to accommodate load growth and access to energy sources in
the central Arizona area. This project, comprised of two transmission lines, is one of
the first segments of a series of transmission lines to serve the central Arizona

region.
‘ DATE:
(a) Right of Way/Property Acquisition: 2004
‘ (b) Construction to Start: 2007
(c) Estimated In-Service Date: 2008 (1%line)
To be determined (2nd line)
NOTES:

CEC for Case No. 124 was awarded May 2004 (ACC Decision #.67012).

15
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SALT RIVER PROJECT
TEN-YEAR PLAN
TRANSMISSION FACILITIES
2009

LINE DESIGNATION: Palo Verde-TS5

SIZE:

(a) Voltage 500kV

(b) Capacity To be determined

(c) Point of Origin Palo Verde Switchyard or nearby 500kV substation

To be determined
(d) Point of Termination TS5 500/230kV substation to be constructed
Section 29, T4N, R4W

(e) Length Approximately 45 miles of single-circuit line

ROUTING: Generally west from Palo Verde/Hassayampa and then north and east for
approximately 45 miles.

PURPOSE: This line will provide a 230kV interconnection to the APS transmission system and
serve projected need for electric energy in the area immediately north and west of
the Phoenix Metropolitan area. The project will increase the import capability into
the valley and the export capability out of the Palo Verde/Hassayampa area.

DATE:

(a) Right of Way/Property Acquisition: 2005

(b) Construction to Start: 2007

(c) Estimated In-Service Date: 2009

NOTES:

CEC issued to APS in August 2005 for Case No. 128 (ACC Decision # 68063)

16
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SALT RIVER PROJECT
TEN-YEAR PLAN
TRANSMISSION FACILITIES
2009
LINE DESIGNATION: Second Knoll (APS)
SIZE:
(a) Voltage 500kV
(b) Capacity To be determined
(c) Point of Origin A point on the Coronado to Cholla 500kV line
SEC 9, T14N, R21E
(d) Point of Termination New Second Knoll Substation
SEC 9, T14N, R21E
(e) Length Loop-in of existing line immediately adjacent

ROUTING:  Existing Coronado — Cholla 500kV line.

PURPOSE: Provide service to residential loads in the area.

DATE:

(a) Right of Way/Property Acquisition: N/A
(b) Construction to Start: 2008
(c) Estimated In-Service Date: 2009
NOTES:

This project entails building a new station immediately adjacent to an existing line. APS is the lead
and project manager for this project.

17
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SALT RIVER PROJECT
TEN-YEAR PLAN
TRANSMISSION FACILITIES

2010

LINE DESIGNATION:
SIZE:

(@) Voltage

(b) Capacity

(c) Point of Origin

(d) Point of Termination

(e) Length

ROUTING:  Navajo-Westwing 500KV line

DATE:
(a) Right of Way/Property Acquisition:
(b) Construction to Start:

(c) Estimated In-Service Date:

NOTES:

Raceway Loop-in of Navajo-Westwing 500kV Line

500kV
To be determined

Navajo-Westwing 500KV line
SEC 4, T5N, R1E

Raceway 230kV Substation
SEC 4, T5N, R1E

Approximately one mile of double circuit 230kV lines
and two one-mile segments of 500kV line

PURPOSE: The loop-in of Raceway 500KV line will be needed to provide contingency support to
Raceway and increase system reliability.

N/A

2008

2010

SRP is a participant; APS is the lead and project manager.

18
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SALT RIVER PROJECT
TEN-YEAR PLAN
TRANSMISSION FACILITIES

2010

LINE DESIGNATION: Raceway — Pinnacle Peak

SIZE:

(a) Voltage 500kV

(b) Capacity To be determined

(c) Point of Origin Raceway 500kV Substation
SEC 4, T5N, R1E

(d) Point of Termination Pinnacle Peak 500kV Substation
SEC 10, T4N, R4E

(e) Length Approximately 26 miles

ROUTING: East from Raceway 500kV Substation to a new Pinnacle Peak 500kV Substation

PURPOSE: This line will increase the import capability of the system serving the Phoenix
Metropolitan area.

DATE:

(a) Right of Way/Property Acquisition: To be determined
(b) Construction to Start: 2008

(c) Estimated In-Service Date: 2010

NOTES:

An application for a CEC has not yet been filed. SRP is a participant; APS is the lead and project
managet.
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SALT RIVER PROJECT
TEN-YEAR PLAN
TRANSMISSION FACILITIES

2011
LINE DESIGNATION: Desert Basin — Pinal South/Santa Rosa
SIZE:
(a) Voltage 230kV
(b) Capacity To be determined
(c) Point of Origin Desert Basin Switchyard

(d) Point of Termination

(e) Length

ROUTING:

PURPOSE: This line will provide transmission capacity for the delivery of Desert Basin output to
the valley, and allow for the transmission of possible upgrades to the plant.

DATE:

(a) Right of Way/Property Acquisition: To be determined

(b) Construction to Start: 2009

(c) Estimated In-Service Date: 2011

NOTES:

Authority for the portion of the line strung on the 500kV structures is provided for in the CEC
granted in Case No. 126, awarded in 2005 (ACC Decision # 68093 and # 68291).

SRP will file an application for the single circuit tap or double circuit loop-in to Desert Basin Power

Plant.

SEC 13, T6S, R5E

Santa Rosa and/or Pinal South 500kV Substation
To be determined

Approximately 21 miles

From Desert Basin to a point on the Pinal West — Browning 500kV line generally
south of the Desert Basin Power Plant, then from that point to either or both the
Santa Rosa and/or Pinal South substations using the empty circuit position on the
Pinal West - Browning 500kV for constructing the 230kV circuit.

20
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SALT RIVER PROJECT
TEN-YEAR PLAN
TRANSMISSION FACILITIES
2012

LINE DESIGNATION: Palo Verde-North Gila (APS)
SIZE:
(a) Voltage - 230kV or 500kV
(b) Capacity To be determined
(c) Point of Origin Palo Verde Switchyard or nearby 500kV substation

To be determined

North Gila 500/69kV Substation or another station
adjacent to North Gila Sec 11, T8S, R22N W

(d) Point of Termination

(e) Length Approximately 115 miles of single-circuit line
ROUTING:  Generally west from Palo Verde/Hassayampa to the Yuma area

PURPOSE: This line will provide access to geothermal resources in the Yuma area

DATE:

(a) Construction to Start: 2008
(b) Estimated In-Service Date: 2012
NOTES:

An application for a CEC has not yet been filed. SRP is a participant; APS is the lead and project
manager.
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SALT RIVER PROJECT
TEN-YEAR PLAN
TRANSMISSION FACILITIES
2012

January 2006

LINE DESIGNATION:

SIZE:
(@)
(b)
(c)

(d)

Voltage
Capacity

Point of Origin

Point of Termination

TS5 — Raceway

500kV
To be determined

TS5 500/230kV Substation
SEC 29, T4N, R4W

Raceway 500kV Substation
SEC 4, T5N, R1E

(e) Length Approximately 40 miles

ROUTING: North from TS5 substation and then in a northeasterly direction to the Raceway
Substation

PURPOSE: This line will be needed to serve projected electric energy load in the area
immediately north and west of the Phoenix Metropolitan area.

DATE:

(a) Right of Way/Property Acquisition: N/A

(b) Construction to Start: 2010

(c) Estimated In-Service Date: 2012

NOTES:

An application for a CEC has not yet been filed. SRP is a participant; APS is the lead and project

manager.
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SALT RIVER PROJECT
TEN-YEAR PLAN
TRANSMISSION FACILITIES

2014

LINE DESIGNATION: Fountain Hills Station
SIZE:
(a) Voltage 115kV, 230kV, or 345kV
(b) Capacity 560MVA
(c) Point of Origin To be determined
(d) Point of Termination Fountain Hills Station

Northeast Scottsdale/Fountain Hills area
(e) Length To be determined

ROUTING:  SRP will embark upon a facilities siting/environmental assessment/public process to
determine the location of the station and the transmission lines supplying the
station. Contingent upon final plan of service for the station and the transmission
lines supplying the station.

PURPOSE: Provide a source for the development occurring in and around the Fountain Hills
area, as well as relieve the stress on the lower voltage system currently supplying
the Fountain Hills/Rio Verde area.

DATE:

(a) Right of Way/Property Acquisition: 2008
(b) Construction to Start: 2012
(c) Estimated In-Service Date: 2014
NOTES:

SRP does not hold a CEC for this project, but will be seeking a Certificate subsequent to an
environmental and public process to site the line.
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SALT RIVER PROJECT
TEN-YEAR PLAN
TRANSMISSION FACILITIES
TBD

SIZE:

(a)

(b)

()

(d)

(e)

(f)

ROUTING:

LINE DESIGNATION:

Voltage

Capacity

Point of Origin

Intermediate Point

Point of Termination

Length

Palo Verde — Saguaro Line

500kV

1200MVA

Palo Verde Generating Station
Switchyard/Hassayampa Switchyard
SEC 15, T1S, R6W

Pinal West Substation
SEC 18, T5S, R2E

Saguaro Substation
SEC 14, T10S, R10E

Approximately 125 miles

Generally south and east from the Palo Verde area to a point near Gillespie Dam,

then generally easterly until the point at which the Palo Verde — Kyrene 500kV line
diverges to the north and east. The corridor then is generally south and east again
adjacent to a gas line corridor until meeting up with the Tucson Electric Power
Company’s Westwing — South 345kV line. The corridor follows the 345kV line until a
point due west of the Saguaro Generating Station. The corridor then follows a lower
voltage line into the 500kV yard just south and east of the generating station.

(b) Construction to Start:
(c) Estimated In-Service Date:
NOTES:

A CEC was applied for and granted in 1974 for this line (Case No. 24). SRP is including this
description sheet as a CATS participant with no definite in-service date.

PURPOSE: Provide for the delivery of power and energy from the Palo Verde area into the
central and southern portions of Arizona.

DATE:

(a) Right of Way/Property Acquisition: To be determined

To be determined

To be determined
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|
| SALT RIVER PROJECT
l TEN-YEAR PLAN
| TRANSMISSION FACILITIES
TBD
p
|
| l LINE DESIGNATION: RS17 Loop-In
SIZE:
l (a) Voltage 230kV
(b) Capacity 875MVA
. (c) Point of Origin RS17 Substation
SEC 1, T2S, R6E
l (d) Point of Termination RS17 Substation
' SEC 1, T2S, R6E
I (e)  Length 0
I ROUTING:  No new line construction.
PURPOSE: Service to customer load in the Gilbert/Queen Creek area.
l DATE:
(a) Construction to Start: To be determined
l (b) Estimated In-Service Date: To be determined
I NOTES:
Authority for this work is included in the RS16 Project CEC (Case No. 86, Decision # 59791 and
60099).
l This information is included in this ten-year plan because the in-service date could advance into
the ten-year reporting period.
|
1
1
| l 25
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SALT RIVER PROJECT
TEN-YEAR PLAN
TRANSMISSION FACILITIES

8D

LINE DESIGNATION: Dinosaur (RS19) to RS21

SIZE:

(a) Voltage 230kV

(b) Capacity 875MVA

(c) Point of Origin Future Dinosaur, Queen Creek area
SEC 10, T2S, RSE

(d) Point of Termination Future RS21, Florence Junction area
To be determined (T1 or 2S, R10E)

(e) Length To be determined

ROUTING: Easterly from the future RS19 Substation (Queen Creek area) to the future RS21
Substation (Florence Junction area).

PURPOSE: To meet expected load growth in the eastern distribution area.

DATE:

(a) Right of Way/Property Acquisition: To be determined
(b) Construction to State: To be determined
(c) Estimated In-Service Date: To be determined
NOTES:

SRP does not hold a CEC for this project, but will be seeking a Certificate subsequent to an
environmental and public process to site the line.

This information is included in this ten-year plan because the in-service date could advance into
the ten-year reporting period.
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SALT RIVER PROJECT
TEN-YEAR PLAN
TRANSMISSION FACILITIES

TBD
LINE DESIGNATION: Rogers — Browning
SIZE:
(a) Voltage 230kV
(b) Capacity 875MVA
(c) Point of Origin Rogers Substation
SEC 13, T1N, R5E
(d) Point of Termination Browning Substation
SEC 12, T1S, R7E
(e) Length Approximately 9 miles

ROUTING: To be determined through environmental and public processes, but generally east
and south from Rogers, using existing right of way, where possible.

PURPOSE: Provide adequate transmission facilities to deliver reliable power and energy to
SRP’s customers in the eastern valley area.

DATE:

(a) Right of Way/Property Acquisition: To be determined
(b) Construction to Start: To be determined
(c) Estimated in-Service Date: To be determined
NOTES:

This information is included in this ten-year plan because the in-service date could advance into
the ten-year reporting period.
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SALT RIVER PROJECT
TEN-YEAR PLAN
TRANSMISSION FACILITIES

TBD
LINE DESIGNATION: Silver King to Browning
SIZE:
(a) Voltage - 230kV
(b) Capacity 875MVA
(c) Point of Origin Silver King Substation
Parts of SEC 15 & 16, T1S, R13E
(d) Point of Termination Browning 500/230kV Substation
SEC 12, T1S, R7E
(e) Length 38 miles*

ROUTING:  From Silver King in a westerly direction to Browning

PURPOSE: To deliver Coronado or other power in eastern Arizona into SRP's distribution
service territory

DATE:

(a) Right of Way/Property Acquisition: To be determined
(b) Construction to Start: To be determined
(c) Estimated In-Service Date: To be determined
NOTES:

A CEC exists for the segment of this line from the Browning Substation to a point on the Silver
King — Kyrene 500kV line corridor in Apache Junction (T1S, R8E, Section 11 & 12) (Case No. 20).

This information is included in this ten-year plan because the in-service date could advance into
the ten-year reporting period.

* SRP proposes stringing 17 miles of conductor on existing lattice towers on Forest Service
lands on structures built by Federal permit predating the AZ CEC process. The remaining 21 miles
of the line will be new construction.



January 2006
SALT RIVER PROJECT
TEN-YEAR PLAN
TRANSMISSION FACILITIES
TBD
LINE DESIGNATION: Silver King-Browning 230kV/Superior Tie
SIZE:
(a) Voltage 230kV
(b) Capacity 875MVA
(c) Point of Origin Point on the Silver King to Browning 230kV
transmission line
SEC 34, T1S, R12E
(d) Point of Termination Superior Substation
SEC 34, T1S, R12E
(e) Length Approximately 1/2 mile

ROUTING: Southeast from the proposed Silver King to Browning Line to the existing Superior
Substation.

PURPOSE: To provide adequate transmission capacity to meet future load growth and/or to
improve electric system reliability in SRP's eastern distribution service area.

DATE:

(a) Right of Way/Property Acquisition: To be determined
(b) Construction to Start: To be determined
(c) Estimated In-Service Date: To be determined
NOTES:

SRP does not hold a CEC for this project, but will be seeking a Certificate subsequent to an
environmental and public process to site the line.

This information is included in this ten-year plan because the in-service date could advance into
the ten-year reporting period.
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SALT RIVER PROJECT
TEN-YEAR PLAN
TRANSMISSION FACILITIES

TBD
LINE DESIGNATION: Westwing to Pinnacle Peak
SIZE:
(a) Voltage 230kV
(b) Capacity 875MVA
(c) Point of Origin Westwing Substation
SEC 12, T4N, R1W
(d) Point of Termination Pinnacle Peak Substation
SEC 10, T4N, R4E
(e) Length Approximately 22 miles

ROUTING:  Second circuit on APS Westwing- Pinnacle Peak 230kV transmission line (APS’
North Valley Project).

PURPOSE: To provide additional transfer capability from the northwest Phoenix area to the
northeast Phoenix area.

DATE:

(a) Right of Way/Property Acquisition: To be determined
(b) Construction to Start: To be determined
(c) Estimated In-Service Date: To be determined
NOTES:

A CEC for this route was issued in June 2003 (Case No. 120, Decision # 64473, North Valley
Project). APS is project manager and lead for this project.

This information is included in this ten-year plan because the in-service date could advance into
the ten-year reporting period.
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SALT RIVER PROJECT
TEN-YEAR PLAN
TRANSMISSION FACILITIES

TBD

LINE DESIGNATION: Pinal South — Southeast Valley
SIZE:
(a) Voltage 230kV
(b) Capacity 875MVA
(c) Point of Origin Pinal South

To be determined
(d) Point of Termination Southeast Valley

To be determined
(e) Length Approximately 30 miles

ROUTING:  Second circuit on Pinal West to Browning 500kV line

PURPOSE: This transmission line was identified as a component of the CATS-HV Pinal County
system study.

DATE:

(a) Right of Way/Property Acquisition: As part of the Pinal West to Browning Project
(b) Construction to Start: To be determined

(c) Estimated In-Service Date: To be determined

NOTES:

The authorization for this line is provided for in the CEC for Case No. 126 (Pinal West to
Browning), which was awarded in 2005 (ACC Decision # 68093 and # 68291).

This information is included.in this ten-year plan on behalf of the participants in the Pinal West to
Browning Project as a part of one of the conditions for the CEC.
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SALT RIVER PROJECT
TEN-YEAR PLAN
TRANSMISSION FACILITIES
TBD
LINE DESIGNATION: Pinnacle Peak to Brandow (with future tie into Rogers
or Thunderstone)
SIZE:
(a) Voltage 230kV
(b) Capacity 875MVA
(c) Point of Origin Pinnacle Peak Substation
SEC 10, T4N, R4E
(d) Point of Termination Brandow Substation
SEC 11, TN, R4E
(e) Length To be determined

ROUTING: Use of available circuit position on existing SRP Pinnacle Peak — Papago Buttes
230kV structures from Pinnacle Peak to Brandow; easterly from a point on that line
to a termination at either Rogers or Thunderstone.

PURPOSE: Provide adequate transmission capacity to accommodate SRP customer load.

DATE:

(a) Right of Way/Property Acquisition: To be determined
(b) Construction to Start: To be determined
(c) Estimated In-Service Date: To be determined
NOTES:

A CEC was awarded for this circuit as a part of Case No. 69, Pinnacle Peak — Brandow/Papago
Buttes 230KV line, dated January 1985.

This information is included in this ten-year plan because the in-service date could advance into
the ten-year reporting period.
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SALT RIVER PROJECT
TEN-YEAR PLAN
TRANSMISSION FACILITIES

|
|
| TBD
|
| LINE DESIGNATION: Rogers to Corbell
SIZE:
(@) Voltage 230kV
(b) Capacity 875MVA
(c) Point of Origin Rogers Substation
SEC 13, T1N, R5E
(d) Point of Termination Corbell Substation
SEC 10, T1S, R5E
(e) Length Approximately 12 miles

ROUTING: Use of available circuit position on existing 230kV structures in the area.

PURPOSE: Provide adequate transmission capacity to accommodate future load growth.

DATE:

(a) Right of Way/Property Acquisition: N/A

(b) Construction to Start: To be determined
(c) Estimated In-Service Date: To be determined
NOTES:

SRP will be using existing structures for its entirety.

This information is included in this ten-year plan because the in-service date could advance into
the ten-year reporting period.
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SALT RIVER PROJECT
TEN-YEAR PLAN
TRANSMISSION FACILITIES

TBD

LINE DESIGNATION: Silver King to Knoll to New Hayden
SIZE:
(@) Voltage 230kV
(b) Capacity 875MVA
(€) Point of Origin Silver King Substation

Parts of SEC 15 & 16, T1S, R13E
(d) Intermediate Termination Knoll Substation

SEC 23, T3S, R13E
(e) Point of Termination New Hayden Substation

SEC 7, T5S, R15E
() Length Approximately 35 miles

ROUTING:  South from Silver King, looped into Knoll, continuing to the Hayden area.

PURPOSE: To increase the transmission capacity to serve a new mining load.

DATE:

(a) Right of Way/Property Acquisition: To be determined

(b) Construction to Start: To be determined

(c) Estimated In-Service Date: Contingent upon customer need
NOTES:

SRP does not hold a CEC for this project, but will be seeking a Certificate subsequent to an
environmental and public process to site the line.

This information is included in this ten-year plan because the in-service date could advance into
the ten-year reporting period.
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SALT RIVER PROJECT
TEN-YEAR PLAN
TRANSMISSION FACILITIES
TBD

LINE DESIGNATION: Point on the Kearny-Hayden 115kV line to New

Hayden; double circuit loop
SIZE:
(a) Voltage 115kV
(b) Capacity 190MVA
(c) Point of Origin Point on Kearny to Hayden 115kV Line,

SEC 7, T5S, R15E
(d) Point of Termination New Hayden Substation

SEC 7, T5S, R15E
(e) Length Approximately 0.75 miles

ROUTING:  Southwest from the existing Kearny-Hayden 115kV line to the New Hayden
Transmission Station.

PURPOSE: To increase the transmission capacity to serve a new mining load.

DATE:

(a) Right of Way/Property Acquisition: To be determined

(b) Construction to Start: To be determined

(c) Estimated In-Service Date: Contingent upon customer need
NOTES:

SRP does not hold a CEC for this project, but will be seeking a Certificate subsequent to an
environmental and public process to site the line.

This information is included in this ten-year plan because the in-service date could advance into
the ten-year reporting period.

35




1-G02000 900¢/8z/t

V INJWHOVLLY

W3LSAS AM00S
103rodd "43AIH 11vsS

o0 1 REVHRVE

RS

s

1102 Loz

SANN IHALN — o = — o NOILYLSENS A%00S 3HNLNA D

SANIT DNILSIXT NOLLYLSENS AY00S ONILSIX3 .

(Sdv) V11D HLHON

- (sue|d 4HS ua.1n2 ou
HLNOS TVNId N ouvnovs - ‘Ajuo S1v9 1o} 13pjoy soeyd L
102 0--3------- ! - ‘agl) R
—p 1 \ s,
agl . ) 800C \\
AITIVA ! ! Mr N 8002 -
gooz ! - 1S3IM TVNId .
ony  LSVIHLNOS _H“_, vsot v nysi—T ﬂ, 7
H3IAlS 1oz Y, ONINMOHE AN m‘\«:&
[ A, a8l /m\coou L
‘aaL INTHAM < -
(30431d) N e
GesH vaoror \\
2" YAIVAVSSVH
aand 3aY3A 0vd
OAQVNOHO09 ’
(1] X174 0102 \moo«
V3ad 31OVNNId / DNIMLSIM o
———— cloe -
| - 6002
] 6002 ' /AY “r—SdV) SS1 YavA3IN
' N -
(sdv)1mondanooas  —----F=FL_]-- mm, - HONOTINDN
(Sdv) AYM3OVY
(Sdv)
VTIOHD HYW
IVdVAVA
IdOMNIONW
SH OPYAVN




¢-50£000 900¢/8¢/}

8 INJWHOV L1V NOILV.S ONILYHANTD |«
asL
£2SH aal SNOILV.LSENS AN0EZ JHNLNA 4
.z \dmm%w_m\_ﬁﬁ%% INILSAS MI0EZ
¢<. 'Y : 103rodd H3AI 11vS SNOLLY.LSENS AN0EZ ONILSIXA 4
/] a8l __
aaL eéé/ asL ) 9002 °} AHYANYI LINDHID AM0EZ FUNLAA — - — - —
NIdOOT udy @alL ' .
" 4 ﬁ%%mﬂ& \ LINDHID AMOEZ DNILSIXT
ONIN )
HIATIS OL AW 3
o
ANY
N zpwwm m. by 1002
,q,- - 4 (s1SH)
R wnesoulgq H3AVvHHOS
1 1
v Lisy \ AC
1
| 002 ~4
' ' INIHAM NOSH3IANV
I v p——
IIIIIII . . 1
-/ NVANVS oo - g - - - ‘._,_mmmoo i
ONINMOYS | a81 Lo0z Y | 1002 (v'dvm)
/ ! O7MLOD0 JNHO N mo“._ ALd3an
Je " agvm VO A 4
agL ~%, ' ‘
\ ! aand
\ asL |t
ﬁﬂ =% wv_zﬁ
1IHM
anai
31470 3INOLSHIAANNHL MOaNVHS —_
HIANVYXITY vnov u.\ VdV'M
-<uu-<-; L ] A
Loz (sdv)
STHH AITIVA
NIV.LNNOA H3ad
L \\ = % ONIMLSIM
Mvad ITOVNNId .

dyds

V3d I10VNNId
Sdv OL Mv3d ITOVNNId

Vd'VMOL _———- % |||||||||| -
(aay)




€-50£000 9002/82/}
O INJWHOVLLV

NOILVLS ONILYHINTD .

W3 LSAS V3aHVv 3NIT DNILSIX3 NOLLVLSENS DNILSIXI <
ONINIWN NH31SVv3
103royd H3AIH 11VS EIT VT, PR NOLLVLSENS 3HNLAJ 4
9002 'L ABYONYF  (0043y) (v'd'v'm)
3I901N0092
IHOVAY OL —— AMOET
4 Ho3dNS
00HVSY g1 N3QAVH MaN ASLL
Amn_s Hold3adns
YOOHIAINNOSE
N3AAVH
~o & agi
ANHYIN 4. .
: SIHHOW JAA\ TSN qiviaa
2~ AvH i
! agal
TTONY | Hold3dns o MI0EZ
1 ivi3a 33as 3043Id
1vd N \\ . -q
»€€o 0 0 S e m=- == mTET (An0€2)
1 .._ ». AT aal
NOSIT13 4“ p M001HNdS
c R INOLSHIANNHL
F 9002 o1
YNId by 1344VO
L) AISLL MI0EZ
INIHSNOOW NI 'y aaL ai314a1oo
>ml—l—<> 1 / A>v_oan
OLNId ) por
0£2
AY00S DN
ONDI HIATIS H3AAS
Ol
NIVINNOW
H3IZvy4 1HVM3ALS
_ . _ vSaIn vd
ISHOH NOWHOW

173A3so0H




¥-G0.000 900¢/8¢/1

0 LN3WHOVL1V

W3LSAS AMo€e
ALNNOD TVNId

9002 ‘I AHVNNYT

odvnovs

(33174

I
agl !
HLNOS TVNId " "
!

R VAN
/ \ (sue|d 4ys juaino ou

\ ‘Ajuo AH-S1VD 4o} Jopjoy soejd
. ‘agl)

. agal

AITIVA
1SV3IHLNOS

NISVE 143S3a

NOILVLS DNILVHIANTD

SNOILY.1SENS AY0EZ IHNLNA 4

SNOLLYLSENS AM0EZ DNLLSIXT 4

LINOHID AM0EZ FUNLNS = = — = =

LINOHID A%00S FHNLNY e = e

(33174

F 800¢
1S3M TVNId

v

Qch
VSOH VINVS



5 e

Rl i
PR

i .

Lo

T‘OOéO—O] 01/06

L

i

SALT RIVER PROIJECT

CATS-HV Study of Pinal County
for the saturated load andlysis,
proposed number of EHV and
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EXECUTIVE SUMMARY

With the tremendous growth experienced today and with the growth anticipated in the next 15-20 years
the basic infrastructure in the Pinal County area must be expanded. Typically, public utility (i.e. water,
sewer), transportation, public services, and recreation infrastructure are addressed through the municipal
or county planning processes. In contrast, most electric utility infrastructure is planned by electric
utilities that are not associated with municipalities or counties.

In an attempt to coordinate and educate participants in the electric planning process, the SouthWest
Area Transmission ("SWAT") steering committee tasked the Central Arizona Transmission Study — High
Voltage ("CATS HV”) subcommittee with developing a way to study the potential ultimate electric load in
Pinal County and develop a transmission infrastructure system that could serve that ultimate load.

This interim study developed a transmission (infrastructure) system to support the unrealized saturated
load and is an expansion and refinement of the 2003 “Pinal County Saturated Load Study” conducted as
part of the Pinal West-South East Valley-Browning 500kV project. This process brought together city,
town, county, and electric personnel to develop the projected electrical load. When a projected electrical
load for a region is calculated based upon land use, it is commonly referred to as the “saturated load” for
the region. Saturated load, as defined for this study, was a calculation of the total electric demand in the
study area when the land therein is developed to its currently planned land use according to municipal
and county zoning or General Plans.

When the land in the study area is fully developed, or saturated, on the order of 10,400MW load could be
realized, a value that is approximately the 2005 peak Phoenix metropolitan load. For comparison,
approximately 500MW is currently served in the study area. This study does not predict when the study
area will be fully developed (saturated), but calculates the load associated with fully developed land use.

This study assumes the existing and future transmission facilities are not utility specific. A transmission
solution was developed to serve a calculated 10,400MW of saturated load. The study used generic
parameters of construction, including but not limited to tower configuration, size, conductor, or the
shared use of corridors that might impact reliability. This study neither claims the transmission solution
studied is the only solution, nor is it an optimization study that determines the minimum number of
transmission stations and lines required to serve the load.

Serving the calculated 10,400MW of load required significant generation assumptions impacting study
results. As of the date of this study no new generation is planned for the study region; therefore,
assumptions regarding expansion of existing units and construction of new facilities was included with the
study. Because of limited generation in the study region (existing, planned, or expansion of existing
facilities), the study assumes the majority of generation was imported from remote locations (Palo Verde
Hub, New Mexico, and Four Corners). Overloads on transmission elements outside the study area were
noted but not mitigated.

The transmission solution studied to serve the expanded load in the Pinal County study area required the
addition of 16 new 230kV substations, numerous 230kV lines, and a few 500kV lines. The 230kV lines
added were a combination of 115kV transmission line upgrades to 230kV and new 230kV lines. The
500kV lines included the SouthEast Valley ("SEV”) project and the Winchester-Pinal South 500kV line. The
substations would be connected by approximately 169 miles of 115kV conductor upgraded to 230kV, 184
miles of new 230kV conductor and 267 miles of 500kV conductor for this studied transmission solution.
Use of existing transmission or highway corridors was maximized to avoid construction of new corridors.
Approximately 150 miles of new corridor (100 miles of 500kV and 50 miles of 230kV) would be required
to complete this transmission plan. A “corridor” in the context of this study simply means a linear feature
that was assumed available for the transmission line to follow. The linear feature could be an existing
electric line (of any voltage), road, highway, canal, or other feature (railroad, natural gas line, etc.).

CATS HV Saturated Load & Transmission Study Interim Report - January 2006 Executive Summary




The transmission elements added to the study region supported the load and the generations imported to
serve the load, but are not the only solution. Alternative generation opportunities and load growth
assumptions may change the study results, including the transmission needs of the region. For this
reason, the saturated load study should be re-visited every 5-10 years as General Plans change, major
transmission improvements and/or generation resources are added, or as significant land use changes
oceur.

As a new study process and tool, the following refinements were suggested for the final report and will
be addressed by the CATS HV subcommittee in 2006:
¢ Upgrade the external EHV (extra high voltage) transmission system to include planned additions
associated with the generation expected in the Seams Steering Group-Western Interconnect
("SSG-WI") 2015 Reference Case and study.
o Gather and incorporate electric load data and load growth projections from the Native American
Tribes in the study area.
Gather more information regarding the sale and potential use of State Trust land.
Publish and present results to jurisdictional entities.

CATS HV Saturated Load & Transmission Study Interim Report - January 2006 Executive Summary
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INTRODUCTION

In recent years, Pinal County has experienced tremendous growth, and current projections are that this
growth will continue over the next 15 to 20 years. This being the case, it is anticipated that Pinal County’s
basic electric transmission infrastructure will need to be expanded before it can meet all of this projected
growth.

At the request of the SWAT steering committee, the CATS HV subcommittee has projected the potential
ultimate electric load in Pinal County and developed a transmission infrastructure system that could serve
that ultimate load. This study was an expansion and refinement of the 2003 “Pinal County Saturated Load
Study” conducted as a part of the Pinal West-South East Valley-Browning 500kV project. This current
study increased the size of the study area and gathered input from a number of sources, including city,
town, county and electric personnel, to calculate the magnitude of this anticipated future load, usually
referred to as the “saturated load”. In this study, saturated load is calculated as the totai electric
demand in the study area when the land is fully developed in accordance with the assumptions of
municipal and county zoning documents or General Plans.

The saturated load study process was an open process where utilities, town, city and county planners,
and interested parties attended meetings and provided comments. As a transmission analysis, the study
disregards the ownership of the sub-transmission or distribution system (which is at a lower voltage than
the transmission system).

The process to complete the saturated load and transmission option study for Pinal County was:
Define the study region (Phase 1 map)
Gather published/public general plans for the study region
Define/gather average electric usage demands by land use types
Assign areas without a general plan some “reasonable” land use
Calculate total demand or saturated load in study area ({area land use} x {electric demand per
land use type})
o Determine approximate receiving station locations (230kV) (Phase 2 map) that would be
necessary to support this saturated load. Show approximate receiving station boundaries (Phase
3 map)
¢ Connect proposed receiving stations to the existing network and to new transmission elements
using the following guidelines: (Phase 4 map)

o Utilize existing corridors

o Upgrade lower voltage lines

o Use section lines as guidelines for new transmission paths

o Require a minimum of two transmission (230kV) lines from each transmission (230kV)

station to ensure service of load even with an outage of one of the lines

e Model the existing and projected lines and substations in power flow program and test the
system prior to an outage and without load
e Add new loads and corresponding generation to serve the load. Three cases were developed, a
50%, 75%, and 100% of the 10,400 calculated saturated load.
e Run power flow analysis (single contingency analysis) on the modified system to identify
overloaded elements and voltage issues

Due to the large amount of load calculated for just a portion of the entire western interconnection, three
cases representing the half (50%), seventy five (75%), and the entire saturated load (100%) were
developed to slowly build the system to the 100% load level.

The development and discussion of the study process was captured during each meeting and is available
as Appendix E
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STUDY ASSUMPTIONS

The saturated load study was based on numerous significant assumptions for each component of the
study, including land use, electric demand, substation location, conductor size, power factor for loads,
and resources (generation sources). This section describes the assumptions according to two main
categories: land use assumptions and electric use assumptions. Appendix B contains full size maps while
Appendix C contains further details of the electric and land use assumptions.

LAND USE ASSUMPTIONS

The study area incorporated approximately 5,200 square miles between Phoenix and Tucson, and is
mostly located within Pinal County, although portions are also located in Maricopa and Pima Counties.
The Western boundary of the study area was approximately 6 miles west of the Pinal/Maricopa Boundary.
The Eastern study boundary was approximately 8 miles east of the town of Oracle. The study boundary
is shown in brown on the Phase 1 Map below (a full size map is available in Appendix B, Phase 1 map).
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The General Plans or zoning maps (located in Appendix A) gathered for the study were:

e City of Casa Grande e Town of Marana
e City of Coolidge e City of Maricopa
e City of Eloy e Pinal County

e Town of Florence

Other areas included in the study area that were assumed to have minimal to no load growth (based
upon current experience) were:

e Tohono Indian Reservation e Ak-Chin Indian Reservation

e Gila Indian Reservation e San Carlos Indian Reservation

e Sonoran Desert National Monument
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Rights of Way and Substation Land Use

For informational purposes only, the following are estimates of the area required for each substation and
right-of-way (ROW) width. The substation size and distribution/transmission corridor width may vary by
utility and terrain and should not be expected to reflect a particular project. The data in the table also
assumed that a 115kV transmission substation would be upgraded to 230kV and would require the space
to support future 230kV facilities.

Voltage Substation Substation Preferred ROW Width
minimum (acres) | (add’l screening) (acres) (feet)
69kV 2.5 2.5 40
115kV 9 15 150
230kV 9 15 150
500kV 45 55 250

State Trust Land

The State of Arizona has land owned by the State Trust. The purpose of the State Trust land is to provide
the best benefit for the trust beneficiaries (schools including K-12, colleges, military schools, hospitals,
and the penitentiary, among others) through the sale or use of the land. The State Trust land in the
study area was assumed to be available for development. State Trust land adjacent to existing
communities and highways was given a higher level of development than land further away from existing
cities and highways. The Phase One map on the previous page (and also reproduced in the appendix)
shows the State Trust land in the study area shaded a light blue.

Transmission Corridors / Linear Features

In the development of this study use of existing linear features (such as existing electric transmission
lines) was maximized. Due to the magnitude of the anticipated load growth some new transmission
corridors were created. The total approximate new corridors included:

. Approximate Miles
Voltage Location of new corridors
230kV Connecting CATS HV stations 11, 15, and 16 to the system 48
500kV Winchester — Pinal South via CATSHV13 substation 100
Total 148

This total does not include the South East Valley project that was modeled in the base case.
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ELECTRIC ASSUMPTIONS

The following assumptions were used for the electric modeling in the power flow program. Please refer
to the Phase 2 map below for substation locations ( [B] new substation symbol) and the Phase 4 map
on the following page for the transmission lines modeled (dashed blue and red lines). Dashed lines
overlaying existing lines indicated the lower voltage line was upgraded to a higher voltage. This analysis
disregarded ownership of facilities by the various electric entities in the study region. The full size map is
available as Appendix B — Phase 2 map.

The power flow case used as a base for this analysis was the coordinated 2015 Arizona bulk model
(2015_az_basecase_bulk.sav) and studied in PSLF version 13. Because this was a 2015 case, the 500kV
line Pinal West to Browning (also known as the SEV project) was represented in the case as in-service.
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Conductor

The 230kV substations were connected using 1272 ACSS conductor with an 854MVA rating while 500kV
substations were connected via 2156 ACSR bundled conductor with a 3124 MVA rating. Existing 115kV

conductor, when replaced, was replaced with the 230kV 1272 ACSS conductor, using the same corridors
(shown as dashed lines overlaid on the yellow 115kV lines).

The map below (and available full size in Appendix B — Phase 4 map) shows the existing and proposed
lines in the study area.

Eosn 1 o
IAANA:

H
b
H
sonnd {71}
Z B North Loop 230] 7
BT

T13SR18E

11
5:“

m-avcm
; B CATS-HV SATURATED LOAD STUDY amn. N
o gl vo o %8 = PHASE FOUR - PROPOSED GENERATION & TRANSMISSION  rmicee 7 e

Transmission Line Distances and Totals

The following tables highlight the transmission lines in the study, divided into existing 230kV, 115kV
upgraded to 230kV, new 230kV, and new 500kV. Each table shows the approximate length (in miles) of
the denoted type of transmission line.

Existing 230kV

Approximate
From To Voltage Length (mi)

Santa Rosa Tatmomli 230 28
Tatmomli Saguaro 230 40
Lone Butte Sundance 230 47
Santa Rosa Casa Grande 230 20
Santa Rosa Saguaro 230 68
Total Existing 203
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115kV upgraded to 230kV:

New 230kV:

New 500kV

The table does not include 500kV to connect Four Corners Generation or Saguaro Area Generation
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Approximate
From To Voltage Length (mi)
CATSHVO07 (PS) CATSHVO06(ED4) 230 9.2
CATSHVO05 (ED5) CATSHV06(ED4) 230 8.5
CATSHV04 (EM) CATSHVO5(ED5) 230 12.1
CATSHVO5 (ED5) Saguaro 230 15.3
Coolidge CATSHV10 230 11.2
Saguaro CATSHV13(0J) 230 17.3
CATSHV07 CATSHV11 230 11
CATSHV10 CATSHV15 230 15
CATSHV15 CATSHV13(0J) 230 15.7
CASA GRANDE WAPA CATSHVO04(EM) 230 12.5
Casa Grande APS CATSHV06(ED4) 230 18
CATSHV06 Saguaro 230 23.8
Total 115kV upgrade 169.6

Approximate
From To Voltage Length (mi)
Santa Rosa CATSHVO1 230 10.8
Desert Basin CATSHV03 (CG) 230 5
CATSHVO03 (CG) CATSHVO7(PS) 230 10.3
CATSHV03 (CG) CATSHVO06(ED4) 230 18.6
CATSHVO7(PS) Sundance 230 4.5
CATSHVO09 (FL) SEV 230 26.5
CATSHVO07 (PS) CATSHV09 (FL) 230 18.7
Saguaro CATSHV12(MA) 230 8
CATSHV11 CATSHV16 230 12.7
CATSHV16 Saguaro 230 14.5
CATSHV15 CATSHV16 230 8.7
CATSHVO01 CATSHV03 (CG) 230 14.5
CATSHV12(MA) Nioop 230 8
CATSHV13(0J) Nloop 230 24
Total New 230kV 184.8

Approximate
From To Voltage Length (mi)
Winchester CATSHV13(0J) 500 75
CATSHV13 CATSHVO07 (PS) 500 40.3
HASSYAMPA PINAL WEST 500 51.8
PINAL WEST SANTA ROSA 500 13.8
SANTA ROSA CATSHVO07 (PS) 500 36.9
CATSHVOT? (PS) SEV 500 313
SEV Browning 500 18
Total new 500kV 267.1




Demand by land use type

The table below was developed during discussion at one of the first CATS-HV meetings and included
insight from Arizona Public Service Co. ("APS"), Salt River Project, and Western Area Power
Administration ("WAPA"). Each General Plan had different land use categories that were approximately
matched with one of the land use types shown below. The complete residential listing can be found in
the appendix.

Demand
Demand Types Value Unit
Commercial
Heavy (45kW/acre *640acre/sq mile) 28800 kW/sq mile
Medium (30kW/acre *640acre/sq mile) 19200 kW/sq mile
Light (14kW/acre *640acre/sq mile) 8960 kW/sq mile
Government (use light Commercial) 8960 kW/sq mile
Residential Assumes 4kW per dwelling unit
Avg d.u.Jacre d.u. = Dwelling unit
0.05 0.2 kW/acre 128 kW/sq mile
0.25 1 kwW/acre 640 kW/sg mile
1 4 KkW/acre 2560 kW/sg mile
4 16 kW/acre 10240 kW/sq mile
Only a sampling of data is provided, see the appendix for dwelling sizes from 0.05 to 24 d.u. per acre.
8 32 kWwacre 20480 kW/sq mile
8.5 34 kWj/acre 21760 kW/sq mile
15.5 62 kW/acre 39680 kW/sg mile
21.5 86 kW/acre 55040 kW/sg mile
22 88 kW/acre 56320 kW/sq mile
Other Uses
Parks 500 kW/sq mile
State Land 0 kw/sq mile
Reservation Land (with resorts/industrial parks) 500 kW/sq mile
Reservation Land 100 kW/sq mile
Existing ROW/Roads 0 kW/sq mile
Agriculture 1000 kW/sq mile
Schools (Medium Commercial Value) 19200 kW/sq mile
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Loads

The transmission system model represented a 2015 Arizona system, including forecasted 2015 loads in
the study region. To avoid duplication of load in the study region (forecast and the calculated saturated
loads), the forecasted loads were turned off. The saturated loads were modeled with a 1.0 per unit
power factor, a common assumption for distribution loads modeled on the high voltage system. This
assumption means the distribution system loads should provide their own reactive needs without relying
on the transmission system. The saturated loads were modeled as connected to the new 230kV
substations (not via a 230/69kV transformer). Each 230kV receiving station should handle approximately
500MW of load while each 115kV substation should handle approximately 200MW of load.

Substations entitled "CATSHV##” are substations added to the study region for this analysis. Those
substations with names (such as Coolidge, Marana, Test Track, etc.) are substations already existing in
the region and were allocated some of the saturated load. Some of the CATSHV substations have also
been noted with the name of an existing substation or town to assist in determining their proposed
location for this analysis.

The loads modeled for the three cases were

50%
Load |
Coolidge 230 227
Test Track 230 227
Marana 115 110
Saguaro 230 260
Casa Grande APS 230 201
Rattlesnake 115 86
Tortolita 500 258
CATSHV01 230 257
CATSHV02 230 262
CATSHV03 230 248
CATSHV04 (Empire) 230 264
CATSHVO05 (ED5) 230 231
CATSHVO06 (ED4) 230 241
CATSHVO07 (Pinal South) 230 256
Sundance (formerly CATSHV08) 230 249
CATSHV09 (Florence) 230 245
CATSHV10 230 249
CATSHV11 230 200
CATSHV12 (Marana) 230 264
CATSHV13 (Oracle Junction) 230 238
CATSHV14 (Pinal West) 230 189
CATSHV15 230 219
CATSHV16 230 219
Total Load (MW) 5199

This study increased load only in the study region and did not increase load across Arizona or other
Western states. The estimated 2005 peak load for the study area was 500MW. The 100% load case with
nearly 10,400MW of calculated load is comparable to the 2005 Phoenix Metropolitan peak load.
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Substation Boundaries

Another way to correlate the relationship between loads and substations is shown in the substation
boundary map below. This map (also available full-size in Appendix B — Phase 3 Map) shows each 230kV
receiving station and the estimated area containing approximately 500MW of load which could be served
by the receiving station.

As each shaded area represents 500MW of load, this map shows that those colored areas with larger
boundaries are projected to be less dense (in terms of electric demand) than those areas that are shown
with smaller boundaries.

The proposed substations show a representative location and do not indicate that a substation would be
located exactly as shown.
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Generation

Most of the generation was imported from outside the study region per the 2015 SSG-WI Reference Case
generation assumptions. The table below shows the generation resources used to serve the saturated
load. According to the SSG-WI 2015 Reference Case the following generation is proposed for Arizona:
e 3400MW of Coal, which 3000MW was modeled at:
o 1500MW from Desert Rock
o 1500MW at Four Corners
e 2700MW Natural gas, which was modeled at the Palo Verde Hub as:
o 1500MW of combustion turbines (CT’s)
o 1200MW of combined cycle (CC’s) units
e 1500MW Renewables
o 1500MW at Four Corners
New Mexico has studied 2-3,000MW (or more) of wind generation which was incorporated in this study
by adding wind generation to the Winchester 500kV bus.
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To incorporate the new generation, new transmission facilities were added. Transmission was added to
accommodate the following facilities: Desert Rock, Palo Verde Hub, Saguaro Area Generation, Sundance,
and Desert Basin. Additional EHV transmission enhancements, external to the study system, were not
added to transport remote generation to the study region.

Case (MW) Total
Incremental Generation Dispatch Fuel 50% 75% 100% (MW)

Case | case case

pIT .

Naﬁjral Gas

Winchester (simulating NM Wind) Wind 950

Saguaro Area Natural Gas -

Bowie Natural Gas 1080

Palo Verde Hub (CTs) Natural Gas 950

Palo Verde Hub (CCs) Natural Gas -

Four Corners Wind 850

Four Corners (Desert Rock) Coal -

Four Corners (coal expansion projects) Coal 900 -
Study Area Load 5199* 7799 | 10398 |
Total Generation by case 5018 2600 2996

Total Generation
*Approximately 450MW of load modeled in the study region with the 2015 Bulk case was turned off with the
addition of the CATS area loads reducing the need for generation.

The generation dispatch table above shows two important points:
1) Impact of generation location (import/local).
The 50% case was essentially an “import” scenario to the study region. The 75% case was built
from the 50% case, but used local generation to supply the added load. The 100% load case,
built from the 75% load case, used external sources to support the total load.

Due to this generation dispatch, some elements in the overload tables appear to have reduced
loading in the 75% case as compared to the 50% case. This phenomenon shows the impact of
local generation and that the generation assumptions correspondingly affects loading on the
transmission system.

2) Generation added exceeded the expected saturated load.
Due to the losses in the added lines, and adding a little extra “cushion” to the Arizona swing
machine (which was nearly operating at its capacity in the starting case), the generation
dispatched exceeded the calculated saturated load by approximately 200MW.
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Reactive Support

The addition of primarily remote generation to serve the study region required the addition of significant
amounts of reactive support (which keeps voltage at acceptable levels) in the study area. The 100%
load case required the most reactive support due to extreme overloading of transmission elements
outside the study region to transport the remote power to the study region.

As a result of the large amount of reactive (capacitive) support required in the study area, especially in
the 100% load case, the study showed the need for more transmission capacity on the EHV transmission
system to more reliably and efficiently transport the external generation to the study area. In addition to
the large amount of reactive support added to the study area, the generation in the study region must be
capable of providing reactive support to the system.

The following table summarizes the total reactive support (capacitance) required at study area busses to
maintain the modeled load and transmission elements of the 230kV system at 0.95 per unit (95% of
rated voltage).

Total Capacitance 50% Case 75% Case 100% Case
Required (MVAR) (MVAR) (MVAR)
Shunts 750 750 750
Synchronous condensers 0 152 1204
Total 750 902 1954
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POWER FLOW RESULTS

The following sections highlight the findings of the power flow modeling of the 10,400MW of saturated
load and the system modeled to serve that load. The power flow analysis showed voltage and thermal
issues in each of the cases pre and post contingency. The results discussed identify voltage issues
greater than 5% voltage deviation and loading exceeding 100% of the element’s continuous rating for
normal operation and emergency rating (rating 2) for contingency simulations.

The purpose of the power flow analysis was to see if the proposed substations and lines were sufficient
to serve the calculated saturated load. The lack of elements identified with a "CATSHV” name, the
elements added to serve the calculated load, in the comparison tables show that the proposed
transmission option was sufficient to serve the modeled load, with the exception of a few transformers
modeled that would be needed to alleviate overloads due to outages. Appendix D contains the power
flow data resulting from this study.

Due to the large amount of load calculated for just a portion of the entire western interconnection, three
cases representing the half (50%), seventy five (75%), and the entire saturated load (100%) were
developed to slowly build the system to the 100% load level.

50% LOAD CASE

The 50% load case modeled approximately 5200MW of load at the substations in the study area. The
study found significant overloads on elements supplying the remote generation to the study area loads
under normal operating conditions. Some of the more significant overloads were:
o Cholla-Saguaro 500kV line — 136% (importing Four Corners generation)
¢ Rogers- Pinnacle Peak 230kV lines — 100% (only rated at 375MVA)
s  Winchester-Vail 345kV line — 147% (addition of wind generation and Bowie project at
Winchester)

Under contingency conditions, the following elements were heavily loaded (based on emergency rating):

o Coolidge-Sundance 230kV line — 116% for loss of the parallel circuit (would likely require
upgrades, larger conductor or additional line(s) to support the modeled load & generation
schedule)

¢ Pinal West — Santa Rosa 500kV line — 103% for loss of the Jojoba-Kyrene 500kV line (note high
Palo Verde Hub generation)
Rogers- Pinnacle Peak 230kV lines — 133% for loss of the parallel circuit

e Saguaro East — Marana 115kV line — 114% for loss of the Rattlesnake-Tucson 115kV line

e Santa Rosa — CATSHVO1 CKT 2 230kV line — 118% for loss of the Circuit 1. This particular
element is the loop-in of APS's 287MVA Santa Rosa-Tatmomli-Saguaro 230kV line into the
CATSHVO1 substation. One potential solution to eliminate the overload would be to avoid looping
in the existing line to the CATSHVO01 substation.

Voltage was monitored, similar to loading on the elements; however it was not as critical as overloading.
There were busses that had low voltage prior to contingencies, but were outside the study area and on
the 115kV system. Outages dropped voltage as much as 15% (well above the 5% allowed by Western
Electricity Coordinating Council ("WECC")/North American Electric Reliability Council ("NERC") criteria, but
again it was at 115kV busses outside the study area. Bus voltages did drop, due to outages, within the
study system, but were close to the 5% voltage deviation threshold. This study also assumes that the
69kV and lower substation loads (modeled at the 230kV busses) would be compensated to have a unity
power factor.
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/5% LOAD CASE

The 75% load case modeled approximately 7800MW of load at the substations in the study area, an
addition of approximately 2600MW to the 50% case. The additional load continued to trigger significant
overloads on elements supplying the remote generation to the study area loads under normal operating
conditions. Some elements experienced a slight reduction in loading because of the addition of internal
generation dispatched to serve the addition of load from the 50% load case.

Some of the more significant overloads, prior to an outage, were:
o Cholla-Saguaro 500kV line — 119% (importing Four Corners generation)
o Rogers- Pinnacle Peak 230kV lines — 102% (only rated at 375MVA)
e  Winchester-Vail 345kV line ~ 145% (addition of wind generation and Bowie project at
Winchester)

Under contingency conditions, the following elements were heavily loaded (based on emergency rating):

¢ Coolidge-Sundance 230kV line — 155% for loss of the parallel circuit (case includes the doubled
Sundance and Desert Basin generation. The emergency line rating was only 415MVA—would
likely require an upgrade under these modeled conditions)

¢ Pinal West — Santa Rosa 500kV line — 100% for loss of the Jojoba-Kyrene 500kV line (note high
Palo Verde Hub generation)
Rogers- Pinnacle Peak 230kV lines — 135% for loss of the parallel circuit
Saguaro East — Marana 115kV line = 173% for loss of the Rattlesnake-Tucson 115kV line
Santa Rosa — CATSHVO01 CKT 2 230kV line — 129% for loss of the Circuit 1. This particular
element is the loop-in of APS’s 287MVA Santa Rosa-Tatmomii-Saguaro 230kV line into the
CATSHVO01 substation. Again, one option which would eliminate the overload would be to avoid
fooping in the existing line to the CATSHVO01 substation.

There were busses that had low voltage prior to contingencies, but were outside the study area and on
the 115kV system. Outages dropped voltage as much as 15% (well above the 5% allowed by
WECC/NERC criteria), but again it was at 115kV busses outside the study area. Bus voltages did drop,
due to outages, within the study system, but were close to the 5% voltage deviation threshold. This
study also assumes that the 69KV and lower substation loads (modeled at the 230kV busses) would be
compensated to have a unity power factor.
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100% LOAD CASE

The 100% load case modeled the full 10400MW of load at the substations in the study area and
10,600MW of resources. The additional 3000MW of generation added to the 75% case to create the full
load, 100%, case was imported from outside the study area. The generation assumption showed all but
a handful of Arizona 115kV and higher voltage elements reaching 100% or more of their emergency
rating. This case shows the need for significant investment in the transmission system to meet the 100%
load scenario.

Some of the more significant overloads, prior to an outage, were:

Cholla-Saguaro 500kV line — 157% (importing Four Corners generation)

Rogers- Pinnacle Peak 230kV lines — 126% (only rated at 375MVA)

Winchester-Vail 345kV line — 162% (addition of wind generation and Bowie project at
Winchester)

Under contingency conditions, the following elements were heavily loaded (based on emergency rating):

Coolidge-Sundance 230kV line — 180% for loss of the parallel circuit (case includes the doubled
Sundance and Desert Basin generation. The emergency line rating was only 415MVA- would
likely require an upgrade under these modeled conditions)

Pinal West — Santa Rosa 500kV line — 132% for loss of the Jojoba-Kyrene 500KV line (note high
Palo Verde Hub generation)

Rogers- Pinnacle Peak 230kV lines — 166% for loss of the parallel circuit

Saguaro East — Marana 115kV line — 215% for loss of the Rattlesnake-Tucson 115kV line

Santa Rosa — CATSHV01 CKT 2 230kV line — 191% for loss of the Circuit 1. This particular
element is the loop-in of APS’s 287MVA Santa Rosa-Tatmomli-Saguaro 230kV line into the
CATSHVO1 substation. One potential alternative to eliminating the overload would avoid looping
in the existing line to the CATSHVO01 substation.

Voltage was monitored, similar to loading on the elements; however it was not as critical as overloading.
There were busses that had low voltage prior to contingencies, but were outside the study area and on
the 115kV system. Outages dropped voltage as much as 15% (well above the 5% allowed by
WECC/NERC criteria), but again it was at 115kV busses outside the study area. Bus voltages did drop,
due to outages, within the study system, but were close to the 5% voltage deviation threshold. This
study also assumes that the 69kV and lower substation loads (modeled at the 230kV busses) would be
compensated to have a unity power factor.
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COMPARATIVE TABLES

The following tables compare the loading on elements for the cases studied for continuous and
contingency conditions. A "-" indicates loading was less than 75% and not recorded by the power flow
program. The outage description of “base” or “n-0" means the transmission system had no elements out
of service. An outage or contingency occurs when a line or transformer is out of service. Please refer to
the appendix for complete results. The tables below removed paraliel circuits and results not significant
to the study region.

CONTINUOUS (BASE) OVERLOADS

The following table compares the real flow on the monitored lines for the three cases in the analysis; the
50%, 75%, and 100% load cases prior to a system outage. The percentage loading was based on the
element’s normal (“continuous”) rating.

Rating 1 Outage

Overloaded Element Mva 50% 75% 100% description

CHOLLA -SAGUARO 500 ck 1 line 889 136% 119% 157%  Base system (n-0)
COOLIDGE-SUN ARIZ 230 ck 1 line 377 - 99% 115%  Base system (n-0)
ROGERS -PINPK 230 ck 1 line 375 100% 102% 126%  Base system (n-0)
SAG.EAST-MARANA 115 ck 1 line 167 83% 132% 163%  Base system (n-0)
SNTAROSA-CATSHVO1 230 ck 2 line 287 - 79% 118%  Base system (n-0)
SPRINGR -VAIL2 345 ck 1 line 717 90% 90% 106%  Base system (n-0)
WINCHSTR-VAIL 345 ck 1 line 925 147%  145% 162%  Base system (n-0)
WINCHSTR-WILLOW 345 ck 1 line 896 93% 94% 101%  Base system (n-0)

OQUTAGE OVERLOADS

The following table compares the real flow on the monitored lines for the three cases in the analysis, the
50%, 75%, and 100% load cases due to an outage on the system. The percentage loading was based
on the element’s emergency (“rating 2") rating.

Rating 2
Overloaded Element Mva 50% 75% 100% Outage description
CASGRAPS-CASAGRND 230 ck 1 line 600 - 99%  117% line TESTTRAK to SNTAROSA 230 ck 1
CHOLLA-SAGUARO 500 ck 1 line 1332 101% 83% 111% line PINAL_W to SNTAROSA 500 ck 1
COOLIDGE-SUN ARIZ 230 ck 1 line 415 116% 155% 180% line COOLIDGE to SUN ARIZ 230 ck 2
DBG-CATSHVO3 230 ck 1 line 939 - 94%  102% line CASGRAPS to DBG 230 ck 1
JOJOBA -KYRENE 500 ck 1 line 3066 87% 84% 103% line PINAL_W to SNTAROSA 500 ck 1
PINAL_W -SNTAROSA 500 ck 1 line 2598 103% 100% 132% line JOJOBA to KYRENE 500 ck 1
ROGERS-PINPK 230 ck 1 line 412 133% 135% 166% line ROGERS to PINPK 230 ck 2
SAG.EAST-MARANA 115 ck 1 line 184 114% 173% 215% line RATTLSNK to TUCSON 115ck 1
SNTAROSA-CATSHVO1 230 ck 2 line 287 118% 129% 191% line SNTAROSA to CATSHV01 230 ck 1

VOLTAGE DEVIATION VIOLATIONS
WECC/NERC criteria allows only a 5% voltage deviation for bus voltage due to a single contingency. The
following table highlights some of the voltage deviation violations in the study area. The “-* below
indicates the voltage deviation was less than 5%

Bus Name 50% 75% 100% Outage description

ASARCOSR 115  -0.12 -0.11  -0.11 line KNOLL to MORRISAZ 115ck 1

HAYDENAZ 115 -0.12 -0.11 -0.11 line KNOLL to MORRISAZ 115ck 1

THUNDRST 230 -0.06 -0.06 -0.08 Iline SANTAN to THUNDRST 230 ck 1

EMPIREsw 230 -0.08 -0.08 -0.08 line APACHE - to BUTERFLD 230 ck 1

REDMSA_E 500 - - -0.08 line NAVAJO to REDMSA_E 500 ck 1
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INTERIM STUDY FINDINGS

The study findings were separated into three categories: “General, “Transmission”, and “Generation”. The
“General” category includes findings regarding the saturated load and how to serve the load. The
“Transmission” category includes findings regarding how to serve the saturated load via transmission
lines and substations. The “Generation” category includes findings regarding how the generation
assumptions in this study impact the results. This study limited its analysis to the high voltage 230kV
system.

General

¢ The study found that based on the land use, based on general plans, and electric demand
assumptions when full build-out occurs, the study area could require 10,400MW.

e The saturated load study should be updated every 5-10 years or more frequently if more rapid
growth or significant changes occur to land use.

e The impacts noted for the 500kV lines will be studied by the CATS EHV (extra high voltage)
committee or system owners as load and generation projections indicate a need.

¢ The study results should not be pulled out of context. The load may or may not be realized,
growth may accelerate in areas not expected in this study, generation may or may not be
available, and the transmission system (including substations) proposed for this analysis fits only
the model and assumptions for this study.

¢ The study is a new process, subject to refinement, to educate and provide a way to start
discussions for long-term transmission solutions.

Transmission

¢ The 10,400MW could be served by the proposed sixteen new, existing (115kV and 230kV), and
upgraded (115 to 230kV) existing substations and transmission lines as modeled in the study.
The existing transmission system (internal and external to the study area) wil! require upgrades
to meet the proposed 10,400MW load and generation schedules.

e The 115kV system should be upgraded to 230kV between Phoenix and Tucson to accommodate
load growth.

¢ Use of existing linear features (transmission and highway corridors) and upgrading 115kV
transmission elements was sufficient to serve the increased load for most of the study area.

o New 230kV transmission was required to serve load in Pinal County between 1I-10 and State
Highway 79 that is currently listed as State Trust land and does not currently have transmission
lines or highways.

¢ Approximately 150 miles of new corridor (100 miles of 500kV and 50 miles of 230kV) would be
required to complete this transmission plan.

Generation

¢ Generation internal to the study region would relieve overloads on transmission elements
external to the study region by reducing import requirements.

Generation internal to the study region must be capable of providing reactive support

The generation dispatch changes between the three cases resulted in different overloads. The
75% case, with internal generation, showed some elements with lower loading than the 50%
case despite the increased load.

e These results are specific to the modeled generation patterns. Results will change if different
generation assumptions/patterns were used.

¢ Significant reactive support will be required to support the load (nearly 2000 MVAR in the 100%
load case) under the import scenarios modeled.
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NEXT STEPS

As a new study process and tool, the following refinements were suggested for the final report and will
be addressed by the CATS HV subcommittee in 2006:
e Upgrade the external EHV (extra high voltage) transmission system to include planned additions
associated with the generation expected in the SSG-WI 2015 Reference Case and study.
o Gather and incorporate efectric load data and load growth projections from the Native American
Tribes in the study area
Gather more information regarding the sale and potential use of State Trust land
Publish and present results to jurisdictional entities
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Transmission Study

A Transmission Option to
Serve Saturated Loads
in Pinal County, Arizona
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Distance Calculations (new, upgraded, 230kV/500kV) Upgrade New Existing
[Modeled Tines: (calculated from 1-mile line segments) 1
From# From Name To# To Name voltage CktID Length
14226 Santa Rosa 90001 CATSHVO1 230 2 10.8 E
90001 CATSHVO1 14229 Tatmomli 230 1 17.7 E
19055 Lone Butte 90002 CATSHV02 230 1 32 E Total Existing
90002 CATSHV02 19410 Sundance 230 1 15.8 E 116.3
TATmomli Saguaro 230 - 40 E
90100 Winchester 90013 CATSHV13(0J) 500 1 75 N
90100 Winchester 90013 CATSHV13(0J) 500 1 series cap N
90013 CATSHV13 90007 CATSHV07 (PS) 500 1 40.3 N
15090 HASSYAMPA 79264 PINAL WEST 500 1* 51.8 N
79264 PINAL WEST 14015 SANTA ROSA 500 1 13.8 N
14015 SANTA ROSA 90007 CATSHVO7 (PS) 500 1* 36.9 N
90007 CATSHVO7 (PS) 15992 SEV 500 1™ 31.3 N Total 500 New
15992 SEV 15051 Browning 500 1* 18 N 2671
14226 Santa Rosa 90001 CATSHVO1 230 1 10.8 N
14237 Desert Basin 90003 CATSHVO03 (CG) 230 1 5 N
90003 CATSHVO03 (CG) 90007 CATSHVO7(PS) 230 1 10.3 N
90003 CATSHV03 (CG) 90006 CATSHVO6(ED4) 230 1 18.6 N
90007 CATSHVO7(PS) 19410 Sundance 230 1 45 N
90009 CATSHV09 (FL) 15210 SEV 230 1 26.5 N
15222 Browning 15210 SEV 230 1 N
90007 CATSHVO07 (PS) 90009 CATSHV09 (FL) 230 1 18.7 N
14225 Saguaro 90012 CATSHV12(MA) 230 1 8 N
90011 CATSHV11 90016 CATSHV16 230 1 127 N
90016 CATSHV16 14225 Saguaro 230 1 14.5 N
90015 CATSHV15 90016 CATSHV16 230 1 87 N
90001 CATSHVO1 90003 CATSHV03 (CG) 230 1 145 N
14203 Casagrande APS 19218 CASA GRANDE WAPA 230 1 jmpr N
90012 CATSHV12(MA) 90207 Nloop 230 1 8 N Total 230kV New
90013 CATSHV13(0J) 90207 Nloop 230 1 24 N 184.8
90007 CATSHVO7 (PS) 90006 CATSHVO06(ED4) 230 1 9.2  Upgrade
90005 CATSHVO0S (ED5) 90006 CATSHVO6(ED4) 230 1 85  Upgrade
90004 CATSHV04 (EM) 90005 CATSHVO5(EDS5) 230 1 121 Upgrade
90005 CATSHVO5 (ED5) 14225 Saguaro 230 1 153  Upgrade
19045 Coolidge 90010 CATSHV10 230 1 11.2  Upgrade
14225 Saguaro 90013 CATSHV13(0J) 230 1 17.3  Upgrade
90007 CATSHVO7 90011 CATSHV11 230 1 11 Upgrade
90010 CATSHV10 90015 CATSHV15 230 1 15 Upgrade
90015 CATSHV15 90013 CATSHV13(0J) 230 1 15.7  Upgrade
19218 CASA GRANDE WAPA 90004 CATSHVO4(EM) 230 1 125 Upgrade
14203 Casagrande APS 90006 CATSHVO06(ED4) 230 1 18 Upgrade Total 115kV upgrade
90006 CATSHV06 14225 Saguaro 230 1 23.8  Upgrade 169.6




l CATS HV SATURATED LOAD STUDY
GENERATION DISPATCH
l 2015 Base -CATS_SAT Load Cases
I 50% 75% 100% TOTAL
Existing GENERATION
# Name Mw MWmax Avail 288 0 ] 288
19411-20 Sundance 450 600 150 150 -
l 14987-89 DBG 519 597 78 78 - -
1494145 SaguaroCTs 1-2-3 399 399 0 - -
16518 Springerville3 420 450 30 30 - -
16519 Springerville4 420 450 30 30 - -
l 14800-11 Gila CT&ST 2220 2220 0 - - -
15157-162 HGC CT&ST 1128 1128 0 - - -
15164-169 MES CT&ST 1382 1382 0 - - -
14931-33 Palo Verde 4332 4332 0 - - -
l 14974-77 RED CT&ST 984 984 0 - - -
15145-7 ARL-CT&ST 699 699 0 - - -
Expansion of Existing Gereration ‘
I # Name Mw 1600
‘ 19410 Sundance2 0 600 600 - 600 -
14237 DBG2 0 600 600 - 600 -
14225 Saguaro2 0 400 400 - 400 -
I Proposed Generation .
# Name Mw 8726
90100 Winchester 500(NM WIND) 0 1500 1500 950 0 200 1150
l 80345 Toltec 0 1096 1096 1000 96 1096
16530-35 Bowie 0 1080 1080 1 080 - - 1080
14001 (FC BUS) Desert Rock (coal) 0 1500 1500 - 1300 1300
SWAT 14001 Four Corners (coal) 0 1500 1500 900 - 300 1200
I SWAT+15021 PV HUB (CTs) 0 1500 1500 950 - 500 1450
SWAT+15021 PV HUB (CCs) 0 1200 1200 - - 600 600
SWAT 14001 Four Corners (wind) 0 1500 1500 850 - - 850
Generation Dispatched 5018 2600 2996 10614
I CATSHV LOAD i :
CATSHV LOAD 5199.5 7799 10399
= Existing LOAD (turned off) 457
' Total New LOAD (CATS-Existing) 47425 7799 10399
Resource Summary Mw
l Existing Generation
Existing (natural gas) 288
Proposed Generation
Wind (NM at Winchester & Four Corners) 2000
l Coal (Four Corners) 2500
Natural Gas (CT&CC) 4226
Expansion of Existing (natural gas) 1600
l Total 10614
Resources-Internal vs External Mw
Internal (existing, expansion, Toltec) 2084
! External (PV, FC, Bowie, Winchester) 7630
l Total 10614
I G:\SATLOAD2005\REPORT-CATS\Generation Dispatch 12-12-05.xIs




I CATS Area Loads

Full Load 75% Half load

l Bus # Substation Load MW MW
19045 Coolidge 230 455 341 227
19068 Test Track 230kV (formerly SR230) 455 341 227
I 19057 Oracle 0 0 0
17012 Marana 115kV 220 165 110
14225 Saguaro 230kV 520 390 260
l 14203 Casa Grande APS 230kV 401 301 201
19210 Rattlesnake 115kV 172 129 86
16000 Tortolita 500kV 516 387 258
I :
90001 CATSHVO01 514 386 257
90002 CATSHV02 523 392 262
l 90003 CATSHV03 495 372 248
90004 CATSHVO04 (Empire) 528 396 264
90005 CATSHVO05 (ED5) 463 347 231
I 90006 CATSHVO06 (ED4) 483 362 241
90007 CATSHVO07 (Pinal South) 512 384 256
l 19410 Sundance (Formerly CATSHV08) 498 373 249
90009 CATSHVO09 (Florence) 490 367 245
90010 CATSHV10 498 374 249
l 90011 CATSHV11 399 299 200
90012 CATSHV12 (Marana) 528 396 264
90013 CATSHV13 (Oracle Junction) 476 357 238
I 90014 CATSHV14 (Pinal West) 377 283 189
90015 CATSHV15 437 328 219
a 90016 CATSHV16 437 328 219
' 10398 7799 5199

G:\SATLOAD2005\REPORT-CATS\SATLOAD2005_8aloidations12-29-05.xIs




Shunts Added to CATS HV 50% load case

BUS NAME KV ID STATUS MVARs VSCHED -V-ACT-
CATSHV02 230 CT 1 50 1 1.0028
CATSHV09 230 CT 1 50 1 1.0017
CATSHV12 230 CT 1 50 1 1.004
CATSHV05 230 CT 1 50 1 1.0057
CATSHV04 230 cT 1 50 1 1.0058
CATSHV11 230 CT 1 50 1 1.0015
CATSHV06 230 CcT 1 50 1 1.0042
CATSHV10 230 CcT 1 50 1 0.999
ORME 230 CT 1 100 1 0.9812
THUNDRST 230 CT 1 100 1 0.9789
GOLDFELD 230 CcT 1 50 1 0.9875
ROGERS 230 CT 1 50 1 0.9832
SUNYSLOP 230 CcT 1 50 1 0.97
TOTAL 750




Synchronous Condensers added to 75% and 100% cases
75% Load 100% Load
Name kv ID Status pgen pmax___qgen (MVARSs) qgen (MVARSs)

CATSHV15 230 sc 1 0 0 109 113
CATSHV10 230 sc 1 0 0 30 96
NLOOP230 230 sc 1 0 0 13 83
BOPP 115 sc 1 0 0 0 38.9
SNYDHILL 115 sc 1 0 0 0 46
CATSHVO9 230 sc 1 0 0 0 106
CATSHV02 230 sc 1 0 0 0 84
CATSHVO05 230 sc 1 0 0 0 149
CATSHV11 230 sc 1 0 0 0 131
CATSHVO1 230 sc 1 0 0 0 229
CATSHV13 230 sc 1 0 0 0 128
TOTAL 152 1203.9
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l # Bus Name Outage 50% 75% 100% Outage description
14018 vv1 500 line_426 - - 0.053 line VV1 to RACEWAY 500 ck 1
14103 PRECHCYN 345 line_20 - 0.052 - line PRECHCYN to PNPKAPS 345 ck 1
14202 CACTUS 230 line_23 -0.062 -0.062 -0.062 line CACTUS to PNPKAPS 230 ck 1
14205 COCONINO 230 line_26 -0.068 -0.064 -0.077 line COCONINO fo VERDE S 230 ck 1
14205 COCONINO 230 line_53 - - -0.059 line VERDE N to VERDE S 230ck 1
14215 LEUPP 230 line_26 -0.05 - -0.057 line COCONINO to VERDE S 230 ck 1
14223 ROUNDVLY 230 line_360 - - -0.053 line ROUNDVLY to PEACOCK 230 ck 1
14247 VERDE S 230 line_53 -0.054 -0.051 -0.065 line VERDE N to VERDE S 230 ck 1
14259 WESTWNGE 230 tran_523  -0.051 -0.051 -0.055 tran WESTWING 500 to WESTWNGE 230 ck 1
14350 ADAMS 115 line_84 -0.132 -0.144 -0.148 line ADAMS to APACHE 115ck1
l 14351 BAGDAD 115 line_62 -0.052 -0.052 - line YAVAPAI to WILOWLKE 230 ck 1
14351 BAGDAD 115 line_74 -0.052 -0.052 - line WILOWLKW to PRESCOTT 230 ck 1
14351 BAGDAD 115 line_75 -0.052 -0.052 - line WILOWLKW to WILOWLKE 230 ck 1
15031 PERK PS1 500 line_101 0.058 0.059 0.064 line PERKINPS to WESTWING 500 ck 1
l 16032 PERK PS2 500 line_101 0.058 0.059 0.064 line PERKINPS to WESTWING 500 ck 1
15033 PERKINPS 500 line_101 0.058 0.059 0.064 line PERKINPS to WESTWING 500 ck 1
16101 ASARCOSR 115 line_118 0.168 0.159 0.102 line ASARCOTP to BONNEYTP 115 ck 1
15101 ASARCOSR 115 line_132 -0.117 -0.109 -0.113 line KNOLL to MORRISAZ 115 ck 1
l 15102 ASARCOTP 115 line_118 0.168 0.159 0.102 line ASARCOTP to BONNEYTP 115 ck 1
15102 ASARCOTP 115 line_132 -0.117 -0.109 -0.112 line KNOLL to MORRISAZ 115 ck 1
15106 FRAZIER 115 line_176 - - -0.057 line SANTAN to THUNDRST 230 ck 1
15107 GOLDFELD 115 line_176 -0.052 -0.05 -0.071 line SANTAN to THUNDRST 230 ck 1
l 15108 HAYDENAZ 115 line_118 0.167 0.158 0.102 line ASARCOTP to BONNEYTP 115 ck 1
15108 HAYDENAZ 115 line_127 0.081 0.076 0.057 line HAYDENAZ to ASARCOTP 115 ck 1
15108 HAYDENAZ 115 line_132 -0.117 -0.109 -0.113 line KNOLL to MORRISAZ 115¢ck1
15109 HORSMESA 115 line_176 - - -0.067 line SANTAN to THUNDRST 230 ck 1
l 15111 KEARNY 115 line_118 0.153 0.145 0.092 line ASARCOTP to BONNEYTP 115 ck 1
15111 KEARNY 115 line_127 0.075 0.07 0.052 line HAYDENAZ to ASARCOTP 115 ck 1
15111 KEARNY 115 line_128 -0.066 -0.069 -0.08 line HAYDENAZ to KEARNYTP 115 ck 1
15111 KEARNY 115 line_132 -0.127 -0.119 -0.122 line KNOLL to MORRISAZ 115ck 1
' 15112 KEARNYTP 115 line_118 0.183 0.145 0.092 line ASARCOTP to BONNEYTP 115 ck 1
15112 KEARNYTP 115 line_127 0.075 0.07 0.052 line HAYDENAZ to ASARCOTP 115ck 1
15112 KEARNYTP 115 line_128 -0.066 -0.069 -0.08 line HAYDENAZ to KEARNYTP 115 ck 1
15112 KEARNYTP 115 line_132 -0.127 -0.119 -0.122 line KNOLL to MORRISAZ 115 ck 1
I 15116 MORRISAZ 115 line_132 -0.159 -0.146 -0.139 line KNOLL to MORRISAZ 115 ck 1
15117 MRMNFLAT 115 line_176 - - -0.07 line SANTAN to THUNDRST 230 ck 1
15127 SPURLOCK 115 line_176 - - -0.064 line SANTAN to THUNDRST 230 ck 1
15128 STEWMTN 115 line_176 -0.052 -0.05 -0.071 line SANTAN to THUNDRST 230 ck 1
l 156134 ROOSEVLT 115 line_176 - - -0.057 line SANTAN to THUNDRST 230 ck 1
15206 GOLDFELD 230 line_176 -0.055 -0.054 -0.075 line SANTAN to THUNDRST 230 ck 1
15212 ROGERS 230 line_176 - - -0.054 line SANTAN to THUNDRST 230 ck 1
15216 THUNDRST 230 line_176 -0.059 -0.058 -0.081 line SANTAN to THUNDRST 230 ck 1
l 16106 VAIL2 345 line_202 -0.051 - -0.061 line WINCHSTR to VAIL  345ck 1
16106 VAIL2 345 tran_569 0.14 0.141 0.151 tranVAIL2 345toVAIL  138ck 1
16107 WESTWING 345 tran_526 0.056 - - tran WESTWING 500 to WESTWING 345 ck 1
16700 KANTOR 115 line_250 -0.057 -0.063 -0.06 line SONOITA to VALENCIA 115 ck 1
I 16701 CANEZ 115 line_250 -0.071 -0.08 -0.077 line SONOITA to VALENCIA 115 ck 1
16702 SONOITA 115 line_250 -0.075 -0.084 -0.081 line SONOITA to VALENCIA 115 ck 1
17003 AVRA 115 line_258 -0.06 -0.072 - line BICKNELL to THREEPNT 115 ck 1
17007 BUTERFLD 230 line_252 -0.095 -0.096 -0.097 line APACHE to BUTERFLD 230 ck 1
I 17015 PANTANO 115 line_202 -0.054 - -0.061 line WINCHSTR to VAIL  345ck 1
17015 PANTANO 115 line_252 -0.069 -0.07 -0.071 line APACHE to BUTERFLD 230 ck 1
17016 PANTANO 230 line_202 -0.053 - -0.059 line WINCHSTR to VAIL 345 ¢k 1
17016 PANTANO 230 line_252 -0.067 -0.068 -0.068 line APACHE to BUTERFLD 230 ck 1
l 17020 SAN RAF 230 line_252 -0.098 -0.1 -0.101 line APACHE to BUTERFLD 230 ck 1
17022 THREEPNT 115 line_258 -0.132 -0.155 - line BICKNELL to THREEPNT 115 ck 1
17023 VALEN-SW 115 line_258 -0.135 -0.159 - line BICKNELL to THREEPNT 115 ck 1
17023 VALEN-SW 115 line_474 0.051 0.06 - line THREEPNT to VALEN-SW 115 ck 1
I 17023 VALEN-SW 115 line_475 - - -0.051 line VALEN-SW to BOPP  115ck 1
17039 KARTCHNR 115 line_202 -0.056 - -0.067 line WINCHSTR to VAIL  345ck 1
17039 KARTCHNR 115 line_252 -0.075 -0.076 -0.079 line APACHE to BUTERFLD 230 ck 1
l 17089 SNDARIO 115 line_256 - - 0.053 line AVRA to SNDARIO 115¢ck 1
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17082 SNDARIO 115
17102 SAHUARIT 230
17547 EMPIREsw 230
17547 EMPIREsw 230
17666 BOPP 115
17666 BOPP 115
17666 BOPP 115
19047 DEL BAC 115
19053 LIBERTY 345
19053 LIBERTY 345
19054 LIBTYPHS 230
19064 TUCSON 115
19201 BLACKMTN 115
19201 BLACKMTN 115
19201 BLACKMTN 115
19201 BLACKMTN 115
19201 BLACKMTN 115
19201 BLACKMTN 115
19201 BLACKMTN 115
19203 BRAWLEY 115
19203 BRAWLEY 115
19203 BRAWLEY 115
19203 BRAWLEY 115
19203 BRAWLEY 115
19203 BRAWLEY 115
19210 RATTLSNK 115
19212 SANDARIO 115
19212 SANDARIO 115
19212 SANDARIO 115
19213 SANXAVER 115
19213 SANXAVER 115
19213 SANXAVER 115
19213 SANXAVER 115
19213 SANXAVER 115
19213 SANXAVER 115
19214 SNYDHILL 115
19214 SNYDHILL 115
19214 SNYDHILL 115
19214 SNYDHILL 115
19214 SNYDHILL 115
19214 SNYDHILL 115
19216 TWINPEAK 115
19216 TWINPEAK 115
19221 NOGALES 115
19221 NOGALES 115
79028 GLEN PS 230
79028 GLEN PS 230
79028 GLEN PS 230
79028 GLEN PS 230
79028 GLEN PS 230
79093 NAVAJO 230
79093 NAVAJO 230
79093 NAVAJO 230
79093 NAVAJO 230
79093 NAVAJO 230
79096 LNGHOUSE 230
79096 LNGHOUSE 230
79096 LNGHOUSE 230
79096 LNGHOUSE 230
79096 LNGHOUSE 230
80000 REDMSA_E 500

line_258
line_202
line_202
line_252
line_258
line_474
line_475
line_472
line_436
tran_582
line_436
line_472
line_312
line_316
line_318
line_319
line_320
line_322
line_472
line_312
line_316
line_318
line_319
line_322
line_472
line_472
line_316
line_322
line_472
line_312
line_316
line_318
line_319
line_322
line_472
line_312
line_316
line_318
line_319
line_322
line_472
line_316
line_472
line_472
line_84
line_343
line_344
line_345
line_348
tran_592
line_343
line_344
line_345
line_348
tran_592
line_343
line_344
line_345
line_348
tran_592
line_4
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-0.095

-0.082
-0.159
0.062
0.062
-0.081
0.067
0.1
0.076
-0.093
0.064
0.064
0.064
0.064
0.064
0.064
-0.128

0.062
0.062

0.062
-0.128
-0.127
0.061
0.061
-0.127
0.063
0.063
0.063

0.063
-0.128
0.064
0.064
0.064
0.064
0.064
-0.128
0.06
-0.127
-0.067
-0.066

0.053
0.053
0.077
0.071

0.052
0.053
0.076
0.084

0.064
0.084
0.084

0.055

-0.064
0.075
0.073
0.078
0.078
0.107
0.103
0.071
0.078

0.08
0.108
0.112
0.071
0.086
0.111
0.112
-0.083

dv

line BICKNELL to THREEPNT 115 ck 1
line WINCHSTR to VAIL  345ck 1

line WINCHSTR to VAIL  345ck 1

line APACHE to BUTERFLD 230 ck 1
line BICKNELL to THREEPNT 115 ck 1
line THREEPNT to VALEN-SW 115 ck 1
line VALEN-SW to BOPP  115c¢ck 1
line MARANA to RATTLSNK 115 ck 1
line LIBTYPHS to LIBERTY 230 ck BY
tran LIBERTY 345 to LIBTYPHS 230 ck 1
line LIBTYPHS to LIBERTY 230 ck BY
line MARANA to RATTLSNK 115 ck 1
line BRAWLEY to SANXAVER 115 ck 1
line RATTLSNK to TWINPEAK 115 ck 1
line SANDARIO to BRAWLEY 115ck 1
line SANXAVER to SNYDHILL 115 ck 1
line SNYDHILL to BLACKMTN 115 ck 1
line TWINPEAK to SANDARIO 115 ck 1
line MARANA to RATTLSNK 115 ck 1
line BRAWLEY to SANXAVER 115 ck 1
line RATTLSNK to TWINPEAK 115 ck 1
line SANDARIO to BRAWLEY 115 ck 1
line SANXAVER to SNYDHILL 115 ck 1
line TWINPEAK to SANDARIO 115 ck 1
line MARANA to RATTLSNK 115 ck 1
line MARANA to RATTLSNK 115 ck 1
line RATTLSNK to TWINPEAK 115 ck 1
line TWINPEAK to SANDARIO 115 ck 1
line MARANA to RATTLSNK 115 ck 1
line BRAWLEY to SANXAVER 115 ck 1
line RATTLSNK to TWINPEAK 115 ck 1
line SANDARIO to BRAWLEY 115 ck 1
line SANXAVER to SNYDHILL 115 ck 1
line TWINPEAK to SANDARIO 115 ck 1
line MARANA to RATTLSNK 115 ck 1
line BRAWLEY to SANXAVER 115 ck 1
line RATTLSNK to TWINPEAK 115 ck 1
line SANDARIO to BRAWLEY 115 ck 1
line SANXAVER to SNYDHILL 115 ck 1
line TWINPEAK to SANDARIO 115 ck 1
line MARANA to RATTLSNK 115 ck 1
line RATTLSNK to TWINPEAK 115 ck 1
line MARANA to RATTLSNK 115 ck 1
line MARANA to RATTLSNK 115 ck 1
line ADAMS to APACHE 115c¢ck1
line GLEN PS to NAVAJO 230 ck 1
line KAYENTA to SHIPROCK 230 ck 1
line KAYENTA to LNGHOUSE 230 ck 1
line NAVAJO to LNGHOUSE 230 ck 1
tran GLEN PS 230 to GLENCANY 230 ck 1
line GLEN PS to NAVAJO 230ck1
line KAYENTA to SHIPROCK 230 ck 1
line KAYENTA to LNGHOUSE 230 ck 1
line NAVAJO to LNGHOUSE 230 ck 1
tran GLEN PS 230 to GLENCANY 230 ck 1
line GLEN PS to NAVAJO 230ck 1
line KAYENTA to SHIPROCK 230 ck 1
line KAYENTA to LNGHOUSE 230 ck 1
line NAVAJO to LNGHOUSE 230 ck 1
tran GLEN PS 230 to GLENCANY 230 ck 1
line NAVAJO to REDMSA_E 500 ck 1

12/30/05




Bus Outage 50% 75% 100% Outage description
14350 ADAMS 115 base 0.964 096 0.949 Base system (n-0)
15082 ARLINTON 500  base 1.053 1.053 1.051 Base system (n-0)
17003 AVRA 115 base 0.961 0.947 0.951 Base system (n-0)
19201 BLACKMTN 115 base 0.954 0936 0 Base system (n-0)
17666 BOPP 115 base 0.948 0938 0 Base system (n-0)
19203 BRAWLEY 115 base 0956 0938 QO Base system (n-0)
15001 CORONADQC 500 base 1.053 1.053 0 Base system (n-0)
19047 DEL BAC 115 base 0.964 0.952 0.94 Base system (n-0)

14001 FOURCORN 500 base 1.059 1.058 1.033 Base system (n-0)
14007 GILARIVR 500 base 1.065 1.064 1.06 Base system (n-0)
79028 GLEN PS 230 base 0 O 0.945 Base system (n-0)
15107 GOLDFELD 115 base 0.069 0.967 0.948 Base system (n-0)
15093 HARQUAHA 500 base 1.066 1.066 1.066 Base system (n-0)

15090 HASSYAMP 500 base 1.052 1.052 1.051 Base system (n-0)
14008 JOJOBA 500 base 1.054 1.053 1.047 Base system (n-0)
15113 KNOLL 115 base 0.963 0.96 0.935 Base system (n-0)
79096 LNGHOUSE 230 base 0.962 0.96 0.932 Base system (n-0)
17012 MARANA 115  base 0.965 0.949 0.944 Base system (n-0)
19038 MEAD 500 base 1.068 1.068 1.06 Base system (n-0)
15094 MESQUITE 500 base 1.053 1.052 1.052 Base system (n-0)
14002 MOENKOPI 500 base 1.071 1.07 1.039 Base system (n-0)
15116 MORRISAZ 115 base 0.962 0.959 0.934 Base system (n-0)
79093 NAVAJO 230 base 0 0 0.944 Base system (n-0)
14003 NAVAJO 500 base 1.082 1.081 1.063 Base system (n-0)
19221 NOGALES 115 base 0.965 0.955 0.941 Base system (n-0)

14102 PNPKAPS 345  base 0 0O 0.946 Base system (n-0)
19210 RATTLSNK 115  base 0.958 0.94 0.944 Base system (n-0)
15122 RAY 115 base 0.966 96% 94% Base system (n-0)
14009 REDHAWK 500 base 1.053 1.053 1.052 Base system (n-0)
80000 REDMSA_E 500 base 1.074 1.073 1.049 Base system (n-0)

15061 RUDD 500 base 1.052 1.051 1.045 Base system (n-0)
19212 SANDARIO 115 base 0.957 0.939 0.963 Base system (n-0)
19213 SANXAVER 115 base 0.955 0937 0 Base system (n-0)
19214 SNYDHILL 115  base 0.955 0936 0 Base system (n-0)
15127 SPURLOCK 115 base 0.97 0.967 0.948 Base system (n-0)
14010 TS5 500 base 1.055 1.054 1.05 Base system (n-0)
19064 TUCSON 115  base 0.963 0.95 0.942 Base system (n-0)
19216 TWINPEAK 115 base 0.958 0.94 0.945 Base system (n-0)
17023 VALEN-SW 115 base 0949 0.94 0 Base system (n-0)
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Bus Outage 50% 75% 100% Outage description
14350 ADAMS 115 line_84 0.832 0.816 0.801 line ADAMS to APACHE 115ck1
15101 ASARCOSR 115 line_118 1.187 1.178 1.109 line ASARCOTP to BONNEYTP 115 ck 1
15101 ASARCOSR 115 line_132 0.902 0.91 0.894 line KNOLL to MORRISAZ 115 ck 1
15102 ASARCOTP 115 line_118 1.186 1.178 1.109 line ASARCOTP to BONNEYTP 115ck 1
15102 ASARCOTP 115 line_132 0.902 0.91 0.895 line KNOLL to MORRISAZ 115 ck 1

17003 AVRA 115 line_258 0.902 0.875 0 line BICKNELL to THREEPNT 115 ck 1
19201 BLACKMTN 115 line_472 0.891 0808 0 line MARANA to RATTLSNK 115 ck 1
17666 BOPP 115 line_258 0.813 0.779 0 line BICKNELL to THREEPNT 115 ck 1

19203 BRAWLEY 115 line_472 0.893 0.81 0 line MARANA to RATTLSNK 115 ck 1
17007 BUTERFLD 230 tline_252 (0.908 0.905 0.898 line APACHE to BUTERFLD 230 ck 1
14202 CACTUS 230 line_23  0.914 0.912 0.8892 line CACTUS to PNPKAPS 230 ck 1
16701 CANEZ 115 line_250 0.913 0.899 0.888 iine SONOITA to VALENCIA 115 ck 1
19047 DEL BAC 115 line_472 0 0.87 0.887 line MARANA to RATTLSNK 115 ck 1
79028 GLEN PS 230 tran_592 1.054 1.054 1.053 tran GLEN PS 230 to GLENCANY 230 ck 1
15107 GOLDFELD 115 line_176 0.917 0.916 0.877 line SANTAN to THUNDRST 230 ck 1
15206 GOLDFELD 230 line_176 0.933 0.932 0.892 line SANTAN to THUNDRST 230 ck 1
15108 HAYDENAZ 115 line_118 1.186 1.178 1.109 line ASARCOTP to BONNEYTP 115 ck 1
15108 HAYDENAZ 115  line_127 1.1 1.095 1.064 line HAYDENAZ to ASARCOTP 115 ck 1
15108 HAYDENAZ 115 line_132 0902 0.81 0.894 line KNOLL to MORRISAZ 115ck 1
16700 KANTOR 115 line_2560 0.921 0.907 0.896 line SONOITA to VALENCIA 115c¢ck 1
17039 KARTCHNR 115 line_252 0.904 0.9 0.891 line APACHE to BUTERFLD 230 ck 1
15111 KEARNY 115 line_118 1.168 1.16 1.094 line ASARCOTP to BONNEYTP 115 ck 1
15111 KEARNY 115 line_127 1.089 1.085 1.054 line HAYDENAZ to ASARCOTP 115 ck 1
15111 KEARNY 115 line_132 0.887 0.896 0.88 line KNOLL to MORRISAZ 115 ck 1
15112 KEARNYTP 115  line_118 1.168. 1.16 1.094 line ASARCOTP to BONNEYTP 115 ck 1
15112 KEARNYTP 115 line_127 1.089 1.085 1.054 fine HAYDENAZ to ASARCOTP 115 ck 1
15112 KEARNYTP 115 line_132 0.887 0.896 0.88 line KNOLL to MORRISAZ 115 ck 1
19053 LIBERTY 345 line_436 1.087 1.087 1.083 line LIBTYPHS to LIBERTY 230 ck BY
19053 LIBERTY 345 tran_582 1.12 1.12 1.116 tran LIBERTY 345 to LIBTYPHS 230 ck 1
19054 LIBTYPHS 230  line_436 1.078 1.077 1.073 line LIBTYPHS to LIBERTY 230 ck BY
15116 MORRISAZ 115 line_132 0.803 0.813 0.795 line KNOLL to MORRISAZ 115ck 1

15117 MRMNFLAT 115 line_176 0 0 0.895 line SANTAN to THUNDRST 230 ck 1
79093 NAVAJO 230 tran_592 1.053 1.053 1.052 tran GLEN PS 230 to GLENCANY 230 ck 1
19221 NOGALES 115 line_472 0 0889 0 line MARANA to RATTLSNK 115ck 1

19221 NOGALES 115 line_84 0.904 0.889 0.877 line ADAMS to APACHE 115ck 1
15031 PERK PS1500 line_101 1.089 1.088 1.082 line PERKINPS to WESTWING 500 ck 1
15032 PERK PS2500 line_101 1.089 1.088 1.082 line PERKINPS to WESTWING 500 ck 1
15033 PERKINPS 500 line_101 1.089 1.088 1.082 line PERKINPS to WESTWING 500 ck 1
19210 RATTLSNK 115 line_472 0.895 0813 0 line MARANA to RATTLSNK 115 ck 1
17020 SAN RAF 230 line_252 0.889 0.886 0.879 line APACHE to BUTERFLD 230 ck 1
19212 SANDARIO 115 line_472 0.894 0.811 0 line MARANA to RATTLSNK 115ck 1
19213 SANXAVER 115 line_472 0.891 0.808 0 line MARANA to RATTLSNK 115 ck 1
17089 SNDARIO 115  line_258 0.884 0.855 0 line BICKNELL to THREEPNT 115 ck 1
19214 SNYDHILL 115 line_472 0.891 0808 0 line MARANA to RATTLSNK 115 ck 1
16702 SONOITA 115  line_250 0.911 0.898 0.886 line SONOITA to VALENCIA 115 ck 1
15127 SPURLOCK 115  line_176 0 0 0.884 line SANTAN to THUNDRST 230 ck 1
15128 STEWMTN 115 line_176 0.921 0.921 0.882 line SANTAN to THUNDRST 230 ck 1
17022 THREEPNT 115 line_258 0.833 0.801 0 line BICKNELL to THREEPNT 115 ck 1
15216 THUNDRST 230 line_176 092 0.92 0.878 line SANTAN to THUNDRST 230 ck 1

19064 TUCSON 115  line_472 0 0.856 0.888 line MARANA to RATTLSNK 115ck 1

19216 TWINPEAK 115 line_472 0.895 0.813 0 line MARANA to RATTLSNK 115ck 1

16106 VAILZ 345 tran_569 1.142 1.143 1.128 tran VAIL2 34510 VAIL  138ck1

17023 VALEN-SW 115 line_258 0.814 0.781 0 line BICKNELL to THREEPNT 115 ck 1

14018 VW1 500 line_426 0 0 1.076 lineVV1 to RACEWAY 500 ck 1
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Overioaded Element

CHOLLA -SAGUARO 500 ck 1 line
NAVAJO VW1  500ck 1 line
FOURCORN-CHOLLA 345 ck 1 line
FOURCORN-CHOLLA 345 ck 2 line
CACTUS -PNPKAPS 230 ck 1 line
CTRYCLUB-GRNDTRML 230 ck 1 line
GLENDALE-GRNDTRML 230 ck 1 line
SNTAROSA-CATSHVO01 230 ck 2 tine
GLENDALW-GLENDALE 230 ck 1 line
GLENDALW-AGUAFRIA 230 ck 1 line
SAG.EAST-MARANA 115 ck 1 line
ROGERS -PINPK 230 ck 1 line
ROGERS -PINPK 230 ck 2 line
SPRINGR -VAIL2 345 ck 1 line
VAIL2 345/138 ck 1 tran
WINCHSTR-VAIL 345 ¢k 1 line
WINCHSTR-WILLOW 345 ck 1 line
SONOITA -VALENCIA 115 ck 1 line
BICKNELL-THREEPNT 115 ck 1 line
THREEPNT-SNDARIO 115 ¢k 1 line
COOLIDGE-SUN ARIZ 230 ck 1 line
COOLIDGE-SUN ARIZ 230 ck 2 line
GLEN PS 230/230 ck 1 tran

GLEN PS -NAVAJO 230 ck 1 line
KAYENTA -SHIPROCK 230 ck 1 line
KAYENTA -LNGHOUSE 230 ck 1 line
SHIPROCK 345/230 ck 1 tran
NAVAJO -LNGHOUSE 230 ck 1 line
SAG.EAST-MARANA 115 ck 1 line
WINCHSTR-VAIL 345 ck 1 line
SONOQITA -VALENCIA 115 ck 1 line
GATEWAY -VALENCIA 115 ¢k 1 line
BICKNELL-THREEPNT 115 ck 1 fine
THREEPNT-SNDARIO 115 ck 1 line
SAG.EAST-MARANA 115 ¢k 1line
SONOITA -VALENCIA 115 ck 1 line
GATEWAY -VALENCIA 115 ck 1 line
BICKNELL-THREEPNT 115 ck 1 line
THREEPNT-SNDARIO 115 ¢k 1 line
DEERVALY-WESTWNGE 230 ck 1 line
GLENDALE-GRNDTRML 230 ck 1 line
GLENDALW-GLENDALE 230 ck 1 line
GLENDALW-AGUAFRIA 230 ck 1 line
CACTUS -PNPKAPS 230 ck 1 line
SAG.EAST-MARANA 115 ¢k 1 line
WINCHSTR-VAIL  345ck 1 line
THREEPNT-SNDARIO 115 ck 1 line
SAG.EAST-MARANA 115ck 1line
WINCHSTR-VAIL  345c¢ck 1 line
GLENDALW-GLENDALE 230 ck 1 line
GLENDALW-AGUAFRIA 230 ck 1 line
GLENDALW-GLENDALE 230 ck 1 line
GLENDALW-AGUAFRIA 230 ck 1 line
SAG.EAST-MARANA 115 ck 1 line
SAG.EAST-MARANA 115 ck 1 line
SHIPROCK 345/230 ck 1 tran
SAG.EAST-MARANA 115 ck 1 line
WINCHSTR-VAIL 345 ck 1 line
SONOITA -VALENCIA 115 ck 1 line
AVRA -MARANA 115ck 1line
AVRA -SNDARIO 115 ck 1 line
SAG.EAST-MARANA 115 ¢k 1 line
WINCHSTR-VAIL 345 ck 1 line
GLENDALW-GLENDALE 230 ck 1 line
GLENDALW-AGUAFRIA 230 ck 1 line
ROGERS -PINPK 230 ck 1 line
ROGERS -PINPK 230 ck 2 line
SAG.EAST-MARANA 115ck 1 line
ROGERS -PINPK 230 ck 1 line
ROGERS -PINPK 230 ck 2 line
SAG.EAST-MARANA 115 ck 1 line
WINCHSTR-VAIL 345 ck 1 line
GLENDALE-GRNDTRML 230 ck 1 line
GLENDALW-GLENDALE 230 ck 1 line
GLENDALW-AGUAFRIA 230 ck 1 line
ROGERS -PINPK 230 ck 1 line

Rated Mva Contingency 50%

889
985
687
687
371
510
457
287
457
457
167
375
375
717
672
925
896
56
124
72
377
377
350
440
398
398
300

base
base
base
base
base
base
base
base
base
base
base
base
base
base
base
base
base
base
base
base
base
base
base
base
base
base
base
base
line_84
line_84
line_84
line_84
line_84
line_84
line_85
line_85
line_85
line_85
line_85
line_152
line_152
line_152
line_152
line_150
line_252
line_252
line_468
line_254
line_254
line_76
line_76
line_420
line_420
line_255
line_256
line_351
line_258
line_258
line_258
ling_258
line_258
line_257
line_257
line_156
line_156
line_156
line_156
line_312
line_185
line_185
line_471
line_471
line_23
line_23
line_23
line_23

136%
96%
82%
82%

126%
97%

109%

0%

123%

123%
83%

100%

100%
90%
87%

147%
93%
86%
80%
76%
0%
0%
94%
0%

108%
93%

136%
75%
94%

123%

132%

102%
79%
78%
83%

101%
85%
76%
0%

101%

100%

111%

111%
0%
81%

132%
0%
0%

113%
0%
0%
0%
0%
82%
90%

119%

120%

116%
82%

109%
84%
84%

113%

101%

101%
84%
84%
0%
95%
95%
78%

128%
99%

111%

111%
94%

75%
119%
97%
80%
80%
127%
97%
108%
79%
122%
122%
132%
102%
102%
90%
87%
145%
94%
89%
84%
80%
99%
99%
96%
76%
110%
95%
139%
7%
140%
121%
137%
105%
82%
82%
128%
105%
88%
79%
78%
101%
99%
111%
111%
0%
125%
130%
T7%
0%
111%
0%
0%
0%
0%
128%
137%
121%
170%
114%
85%
113%
88%
130%
111%
101%
101%
86%
86%
113%
97%
97%
123%
126%
99%
110%
110%
96%

100%
157%
116%
108%
108%
133%
105%
118%
118%
132%
132%
163%
126%
126%
106%
100%
162%
101%
109%
108%
109%
115%
115%
124%
101%
137%
123%
175%
101%
170%
135%
160%
117%
106%
111%
159%
128%
100%
102%
105%
107%
107%
119%
119%
109%
153%
145%
103%
145%
126%
109%
109%
109%
109%
168%
177%
153%
206%
128%
104%
121%
108%
159%
123%
0%
0%
109%
109%
145%
118%
118%
151%
141%
107%
119%
119%
118%

Outage description
Base system {n-0)

Base system {n-0)

Base system {n-0)

Base system (n-0)

Base system (n-0)

Base system (n-0)

Base system (n-0)

Base system (n-0)

Base system {n-0)

Base system (n-0)

Base system {n-0)

Base system (n-0)

Base system (n-0)

Base system (n-0)

Base system (n-0)

Base system (n-0)

Base system (n-0)

Base system (n-0)

Base system (n-0)

Base system (n-0)

Base system {n-0)

Base system {n-0)

Base system (n-0)

Base system (n-0)

Base system (n-0)

Base system (n-0)

Base system (n-0)

Base system (n-0)

line ADAMS  to APACHE
line ADAMS to APACHE
line ADAMS to APACHE
line ADAMS  to APACHE
line ADAMS to APACHE 115¢k 1
line ADAMS to APACHE 115ck 1
line ADAMS to NOGALES 115 ck 1
line ADAMS to NOGALES 115 ck 1
line ADAMS to NOGALES 115ck 1
line ADAMS to NOGALES 115 ck 1
line ADAMS  to NOGALES 115 ck 1
line AGUAFRIA to ALEXANDR 230 ck 1
line AGUAFRIA to ALEXANDR 230 ck 1
line AGUAFRIA to ALEXANDR 230 ck 1
line AGUAFRIA to ALEXANDR 230 ck 1
line AGUAFRIA to WESTWNGW 230 ck 1
line APACHE to BUTERFLD 230 ck 1
line APACHE to BUTERFLD 230 ck 1
line APACHE to SNMANUEL 115 ck 1
line APACHE to WINCHSTR 230 ck 1
line APACHE to WINCHSTR 230 ck 1
line AVERY to RACEWAY 230 ck 1
line AVERY to RACEWAY 230 ck 1
line AVERY to7S6 230ck1

line AVERY toTS6 230ck1

line AVRA  to MARANA 115ck 1
line AVRA  to SNDARIO 115ck 1
line BERGIN to FOOTHILS 115 ck 1
line BICKNELL to THREEPNT 115 ck 1
line BICKNELL to THREEPNT 115 ck 1
line BICKNELL to THREEPNT 115 ck 1
line BICKNELL to THREEPNT 115 ck 1
line BICKNELL to THREEPNT 115 ck 1
line BICKNELL to VAIL 345 ck 1

line BICKNELL to VAIL 345 ck 1 ,
line BRANDOW to KYRENE 230 ck 1
line BRANDOW to KYRENE 230 ck 1
line BRANDOW to KYRENE 230 ck 1
line BRANDOW to KYRENE 230 ck 1
line BRAWLEY to SANXAVER 115 ck 1
line BROWNING to SANTAN 230 ck 1
line BROWNING to SANTAN 230 ck 1
line BUTERFLD to EMPIREsw 230 ck 1
line BUTERFLD to EMPIREsw 230 ck 1
line CACTUS to PNPKAPS 230 ck 1
line CACTUS to PNPKAPS 230 ck 1
line CACTUS to PNPKAPS 230 ck 1
line CACTUS to PNPKAPS 230 ck 1

115 ¢k 1
115¢ck 1
115 ¢k 1
115 ck 1




ROGERS -PINPK 230 ck 2 line
SAG.EAST-MARANA 115 ¢k 1 line
THREEPNT-SNDARIO 115 ck 1 line
CHOLLA -SAGUARO 500 ck 1 line
SNTAROSA-CATSHV01 230 ck 2 line
WINCHSTR-VAIL 345 ck 1 line
THREEPNT-SNDARIO 115 ck 1 line
SNTAROSA-CATSHV01 230 ck 2 line
DBG -CATSHVO03 230 ck 1 line
WINCHSTR-VAIL  345ck 1 iine
COOLIDGE-SUN ARIZ 230 ck 1 line
COOLIDGE-SUN ARIZ 230 ck 2 line
TESTTRAK-CASAGRND 230 ck 1 line
SAGUARO 230/115ck 1 tran
SAGUARO 230/115 ck 1 tran
SAG.EAST-MARANA 115¢ck 1 line
ROGERS -PINPK 230 ck 1 line
ROGERS -PINPK 230 ck 2 line
VAIL -SOUTH 345ck 1line

VAIL  345/138 ck 1 tran
WINCHSTR-VAIL 345 ck 1 line

E. LOOP -NE.LOOP 138 ck 1 line
IRVNGTN -TUCSON 138 ck 1 line
SN.CRUZ -IRVNGTN 138 ck 1 line
TWNTYSEC-E. LOOP 138 ck 1 line
LOSREALS-VAIL 138 ck 1 line
SONOITA -VALENCIA 115 ck 1 line
AVRA -MARANA 115ck 1 line
AVRA -SNDARIO 115 ck 1 line
BICKNELL-THREEPNT 115 ck 1 line
THREEPNT-SNDARIO 115 ck 1 line
GLEN PS 230/230 ck 1 tran
KAYENTA -SHIPROCK 230 ck 1 line
KAYENTA -LNGHOUSE 230 ck 1 line
SHIPROCK 345/230 ck 1 tran
PINAL_W -SNTAROSA 500 ck 1 line
SNTAROSA-CATSHV01 230 ck 2 line
SNTAROSA-CATSHV01 230 ck 2 line
SNTAROSA-CATSHVG01 230 ck 2 line
COOLIDGE-SUN ARIZ 230 ck 1 line
COOLIDGE-SUN ARIZ 230 ck 2 line
SNTAROSA-CATSHV01 230 ck 2 line
COOLIDGE-SUN ARIZ 230 ck 1 line
COOLIDGE-SUN ARIZ 230 ck 2 line
CHOLLA -SAGUARO 500 ck 1 line
CASGRAPS-DBG 230 ck 1 line
WINCHSTR-VAIL 345 ck 1 line
BICKNELL-THREEPNT 115 ck 1 iine
THREEPNT-SNDARIO 115 ck 1 line
COOLIDGE-SUN ARIZ 230 ck 1 line
COOLIDGE-SUN ARIZ 230 ck 2 line
CHOLLA -SAGUARO 500 ck 1 line
CASGRAPS-DBG  230ck 1 line
SNTAROSA-CATSHVG1 230 ck 2 line
WINCHSTR-VAIL 345 ck 1 line
BICKNELL-THREEPNT 115 ck 1 line
THREEPNT-SNDARIO 115 ck 1 line
COOLIDGE-SUN ARIZ 230 ck 1 line
COOLIDGE-SUN ARIZ 230 ck 2 line
ROGERS -PINPK 230 ck 1 line
ROGERS -PINPK 230 ck 2 line
SNTAROSA-CATSHVO01 230 ck 2 line
COOLIDGE-SUN ARIZ 230 ck 1 line
COOLIDGE-SUN ARIZ 230 ¢k 2 line
COOLIDGE-SUN ARIZ 230 ¢k 1 line
COOLIDGE-SUN ARIZ 230 ck 2 line
COOLIDGE-SUN ARIZ 230 ck 1 line
COOLIDGE-SUN ARIZ 230 ck 2 line
CHOLLA -SAGUARO 500 ck 1 line
WINCHSTR-VAIL 345 ¢k 1 line
COOLIDGE-SUN ARIZ 230 ck 1 line
COOLIDGE-SUN ARIZ 230 ck 2 line
CHOLLA -SAGUARO 500 ck 1 iine
CHOLLA -SAGUARO 500 ck 1 line
GLENDALW-GLENDALE 230 ck 1 line
GLENDALW-AGUAFRIA 230 ck 1 line
WILOWLKW-PRESCOTT 230 ck 1 line

412
184

1332

1110

1110

1332

1110
136

415
415
412
412
287
415
415
415
415
415
415
1332
1110
415
415
1332
1332
569
569
268

line_23

line_249
line_249
line_510
line_510
line_510
line_510
line_24

line_24

line_24

line_24

line_24

line_24

line_507
line_507
line_507
line_507
line_507
line_507
line_507
line_507
line_507
line_507
line_507
line_507
line_507
line_507
line_507
line_507
line_507
line_507
line_507
line_507
line_507
line_507
line_507
line_503
line_483
line_486
line_486
line_486
line_487
line_492
line_492
line_490
line_490
line_490
line_490
line_490
line_490
line_490
line_499
line_499
line_499
line_499
line_499
line_499
line_499
line_499
line_494
line_494
line_513
line_500
line_500
line_505
line_505
line_502
line_502
line_501
line_501
line_501
line_501
line_25

line_16

line_16

line_16

line_16

94%
80%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
92%
88%
86%
0%
96%
96%
87%
112%
178%
96%
102%
108%
101%
93%
90%
0%
85%
94%
105%
100%
94%
82%
120%
82%
0%
0%
0%
0%
0%
0%
0%
0%
94%
0%
122%
0%
0%
0%
0%
93%
0%
0%
122%
0%
0%
81%
81%
96%
96%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
93%
97%
103%
103%
88%

96%
125%
0%
0%
0%
0%
0%
0%
94%
0%
93%
93%
108%
107%
105%
106%
97%
97%
1%
106%
178%
88%
97%
101%
95%
89%
92%
0%
89%
97%
109%
102%
96%
84%
123%
80%
75%
0%
75%
94%
94%
0%
0%
0%
0%
91%
120%
0%
76%
96%
96%
0%
86%
0%
120%
0%
76%
105%
105%
0%
0%
0%
95%
95%
93%
93%
100%
100%
0%
0%
96%
96%
82%
87%
103%
103%
90%

118%
154%
102%
107%
121%
134%
102%
101%
102%
134%
108%
108%
146%
101%
100%
131%
120%
120%
107%
116%
205%
108%
114%
121%
106%
101%
113%
106%
124%
127%
142%
133%
120%
108%
155%
109%
107%
110%
115%
109%
109%
114%
102%
102%
107%
109%
136%
101%
104%
113%
113%
107%
100%
121%
137%
102%
104%
126%
126%
120%
120%
121%
112%
112%
109%
109%
118%
118%
102%
128%
112%
112%
107%
113%
111%
111%
100%

line CACTUS to PNPKAPS 230 ck 1
line CANEZ to SONOITA 115 ¢k 1
line CANEZ to SONOITA 115ck 1
line CASAGRND to CATSHV04 230 ck 1
line CASAGRND to CATSHV04 230 ck 1
line CASAGRND to CATSHV04 230 ck 1
line CASAGRND to CATSHV04 230 ck 1

line CASGRAPS to DBG 230 ck 1
line CASGRAPS to DBG 230 ¢k 1
line CASGRAPS to DBG 230 ck 1
line CASGRAPS to DBG 230 ck 1
line CASGRAPS to DBG 230 ck 1
line CASGRAPS to DBG 230 ck 1

line CAT13500 to CAT07500 500 ck 1
line CAT13500 to CAT07500 500 ck 1
line CAT13500 to CAT07500 500 ck 1
line CAT13500 to CAT07500 500 ck 1
line CAT13500 to CAT07500 500 ck 1
line CAT13500 to CAT07500 500 ck 1
line CAT13500 to CAT07500 500 ck 1
line CAT13500 to CAT07500 500 ck 1
line CAT13500 to CAT07500 500 ck 1
line CAT13500 to CAT07500 500 ck 1
line CAT13500 to CAT07500 500 ck 1
line CAT13500 to CAT07500 500 ck 1
line CAT13500 to CAT07500 500 ck 1
line CAT13500 to CAT07500 500 ck 1
line CAT13500 to CAT07500 500 ck 1
line CAT 13500 to CAT07500 500 ck 1
line CAT13500 to CAT07500 500 ck 1
line CAT13500 to CAT07500 500 ck 1
line CAT13500 to CAT07500 500 ck 1
line CAT13500 to CAT07500 500 ck 1
line CAT13500 to CAT07500 500 ck 1
line CAT13500 to CAT07500 500 ck 1
line CAT13500 to CAT07500 500 ck 1
line CATSHVO1 to CATSHV03 230 ck 1
line CATSHVO01 to TATMOMLI 230 ck 1
line CATSHV02 to SUN ARIZ 230 ck 1
line CATSHV02 to SUN ARIZ 230 ck 1
line CATSHV02 to SUN ARIZ 230 ck 1
line CATSHVO3 to CATSHV07 230 ck 1
line CATSHV0S5 to SAGUARO 230 ck 1
line CATSHV0S to SAGUARO 230 ck 1
line CATSHV07 to CATSHV06 230 ck 1
line CATSHVO7 to CATSHV06 230 ck 1
line CATSHVO7 to CATSHV06 230 ck 1
line CATSHVO7 to CATSHV06 230 ck 1
line CATSHVO07 to CATSHV06 230 ck 1
line CATSHVO7 to CATSHV06 230 ck 1
line CATSHVO7 to CATSHV06 230 ck 1
line CATSHVOQ7 to CATSHV11 230 ck 1
line CATSHVO7 to CATSHV11 230 ck 1
line CATSHVO7 to CATSHV11 230 ck 1
line CATSHVO7 to CATSHV11 230 ck 1
line CATSHVO7 to CATSHV11 230 ¢k 1
line CATSHVO7 to CATSHV11 230 ck 1
line CATSHVO7 to CATSHV11 230 ck 1
line CATSHVO7 to CATSHV11 230 ck 1
line CATSHVO7 to SUN ARIZ 230 ck 1
line CATSHVO7 to SUN ARIZ 230 ck 1
line CATSHV09 to SEV 230 ck 1
line CATSHV11 to CATSHV16 230 ck 1
line CATSHV11 to CATSHV16 230 ck 1
line CATSHV15 to CATSHV13 230 ck 1
line CATSHV15 to CATSHV13 230 ¢k 1
line CATSHV15 to CATSHV16 230 ck 1
line CATSHV15 to CATSHV16 230 ck 1
line CATSHV16 to SAGUARO 230 ck 1
line CATSHV16 to SAGUARO 230 ck 1
line CATSHV16 to SAGUARO 230 ck 1
line CATSHV16 t6 SAGUARO 230 ck 1
line CHOLLA to LEUPP 230ck1
line CHOLLA to PNPKAPS 345 ck 1
line CHOLLA to PNPKAPS 345 ck 1
line CHOLLA to PNPKAPS 345 ck 1
line CHOLLA to PNPKAPS 345 ck 1




-f - - -

ROGERS -PINPK 230 ck 1 line
ROGERS -PINPK 230 ck 2 line
GLEN PS 230/230 ck 1 tran
KAYENTA -SHIPROCK 230 ck 1 line
KAYENTA -LNGHOUSE 230 ck 1 line
SHIPROCK 345/230 ck 1 tran
CHOLLA -SAGUAROC 500 ck 1 line
GLENDALW-GLENDALE 230 ck 1 line
GLENDALW-AGUAFRIA 230 ck 1 line
WILOWLKW-PRESCOTT 230 ck 1 iine
ROGERS -PINPK 230 ck 1 line
ROGERS -PINPK 230 ck 2 line
GLEN PS 2307230 ck 1 tran
KAYENTA -SHIPROCK 230 ck 1 fine
KAYENTA -LNGHOUSE 230 ck 1 line
SHIPROCK 345/230 ck 1 tran
CHOLLA -PRECHCYN 345 ck 1 line
CHOLLA 345/230 ck 1 tran
CACTUS -PNPKAPS 230ck 1 line
CASGRAPS-DBG  230ck 1 line
SNTAROSA-CATSHV01 230 ck 2 line
WILOWLKW-PRESCOTT 230 ck 1 line
SAG EAST-MARANA 115ck 1 line
ROGERS -PINPK 230 ck 1 line
ROGERS -PINPK 230 ck 2 line
SPRINGR -VAIL2 345 ck 1 line
VAIL2 345/138 ck 1 tran
WINCHSTR-VAIL 345 ck 1 line

E. LOOP -NE.LOOP 138 ck 1 line
IRVNGTN -TUCSON 138 ck 1 line
SN.CRUZ -IRVNGTN 138 ck 1 line
TWNTYSEC-E. LOOP 138 ck 1 line
AVRA -SNDARIO 115¢ck 1line
BICKNELL-THREEPNT 115 ck 1 line
THREEPNT-SNDARIO 115 ck 1 line
COOLIDGE-SUN ARIZ 230 ck 1 line
COOLIDGE-SUN ARIZ 230 ck 2 line
GLEN PS 230/230 ck 1 tran

GLEN PS -NAVAJO 230ck 1 line
KAYENTA -SHIPROCK 230 ck 1 line
KAYENTA -LNGHOUSE 230 ck 1 line
SHIPROCK 345/230 ck 1 tran
NAVAJO -LNGHOUSE 230 ck 1 line
PINAL_W -SNTAROSA 500 ck 1 line
CAT07500 500/230 ck 1 tran
CAT07500 500/230 ck 2 tran
CATO07500 500/230 ck 3 tran
CAT07500 500/230 ck 4 tran
CHOLLA -SAGUARO 500 ck 1 line
SNTAROSA-CATSHVO1 230 ck 2 line
ROGERS -PINPK 230 ck 1 line
ROGERS -PINPK 230 ck 2 line
WINCHSTR-VAIL  345ck 1 line
ROGERS -PINPK 230 ck 1 fine
ROGERS -PINPK 230 ck 2 line
COOLIDGE-SUN ARIZ 230 ck 2 line
ROGERS -PINPK 230 ck 1 line
ROGERS -PINPK 230 ck 2 line
COOLIDGE-SUN ARIZ 230 ck 1 line
GREEN-SW 345/230 ck 1 tran
ROGERS -THUNDRST 230 ck 1 fine
ROGERS -PINPK 230 ck 1 line
ROGERS -PINPK 230 ck 2 iine
WINCHSTR-VAIL  345ck 1 line
THREEPNT-SNDARIO 115 ck 1 line
CHOLLA -SAGUARO 500 ck 1 line
CACTUS -PNPKAPS 230 ck 1 line
GLENDALW-GLENDALE 230 ck 1 line
GLENDALW-AGUAFRIA 230 ck 1 line
WILOWLKW-PRESCOTT 230 ck 1 line
ROGERS -THUNDRST 230 ck 1 line
ROGERS -PINPK 230 ck 1 line
ROGERS -PINPK 230 ck 2 line
BICKNELL-THREEPNT 115 ck 1 line
THREEPNT-SNDARIO 115 ¢k 1 line
GLEN PS 230/230 ck 1 tran

GLEN PS -NAVAJO 230ck 1 line

412
412
350
538
538
360
1332
569
569
268
412
412
350
538
538
360
783
203
461
900
287
268
184
412
412
860
806
1110
287
302
287
370
79
136

415
415
350
484
538
538
360
484
2598
598
598
598
598
1332
287
412
412
1110
412
412
415
412
412
415
193
460
412
412
1110

1332
461
569
569
268
460
412
412
136

350
484

line_16
line_16
line_16
line_16
line_16
line_16
line_17
line_17
line_17
line_17
line_17
line_17
line_17
line_17
line_17
line_17
line_417
line_417
line_417
line_417
line_417
line_417
line_417
line_417
line_417
line_417
line_417
line_417
line_417
line_417
line_417
line_417
line_417
line_417
line_417
line_417
line_417
line_417
line_417
line_417
line_417
line_417
line_417
line_417
line_417
line_417
line_417
line_417
line_496
line_496
line_496
line_496
line_496
line_279
line_279
line_279
line_280
line_280
line_280
line_463
line_160
line_160
line_160
line_423
line_423
line_96
line_96
line_96
line_96
line_96
line_96
line_96
line_96
line_96
line_96
line_96
line_96

87%
87%
100%
94%
82%
120%
98%
103%
103%
89%
86%
86%
101%
94%
82%
121%
88%
93%
107%
0%
101%
90%
0%
106%
106%
87%
88%
136%
102%
1056%
112%
104%
81%
93%
101%
0%
0%
105%
77%
98%
86%
125%
%
83%
91%
91%
91%
0%
0%
0%
88%
88%
0%
0%
0%
116%
0%
0%
116%
132%
93%
104%
104%
122%
0%
107%
105%
102%
102%
89%
96%
106%
106%
0%
0%
106%
7%

88%
88%
102%
95%
83%
122%
88%
103%
103%
90%
88%
88%
103%
96%
84%
123%
88%
93%
106%
88%
93%
89%
113%
102%
102%
84%
86%
134%
78%
86%
89%
89%
0%
85%
88%
0%
0%
105%
77%
98%
86%
126%
77%
0%
84%
84%
84%
0%
0%
0%
89%
89%
120%
96%
96%
155%
96%
96%
155%
132%
94%
106%
106%
120%
76%
98%
105%
101%
101%
90%
97%
108%
108%
0%
76%
108%
78%

109%
109%
131%
119%
107%
154%
113%
110%
110%
100%
109%
109%
132%
119%
107%
154%
101%
102%
113%
103%
140%
101%
139%
127%
127%
101%
100%
154%
97%

102%
108%
99%

100%
112%
117%
109%
109%
138%
103%
124%
112%
161%
103%
102%
101%
101%
101%
101%
107%
122%
108%
108%
135%
118%
118%
180%
118%
118%
180%
141%
101%
128%
128%
134%
102%
126%
111%
110%
110%
100%
105%
130%
130%
103%
103%
138%
103%

line CHOLLA to PNPKAPS 345ck 1
line CHOLLA to PNPKAPS 345 ck 1
line CHOLLA to PNPKAPS 345ck 1
line CHOLLA to PNPKAPS 345 ck 1
line CHOLLA to PNPKAPS 345 ck 1
line CHOLLA to PNPKAPS 345ck 1
line CHOLLA to PRECHCYN 345 ¢k 1
fine CHOLLA to PRECHCYN 345 ck 1
line CHOLLA to PRECHCYN 345 ck 1
line CHOLLA to PRECHCYN 345 ck 1
line CHOLLA to PRECHCYN 345 ck 1
line CHOLLA to PRECHCYN 345 ck 1
line CHOLLA to PRECHCYN 345 ck 1
line CHOLLA to PRECHCYN 345 ck 1
line CHOLLA to PRECHCYN 345 ¢k 1
line CHOLLA to PRECHCYN 345 ck 1
line CHOLLA to SAGUARO 500 ck 1
line CHOLLA to SAGUARO 500 ck 1
line CHOLLA to SAGUARO 500 ck 1
line CHOLLA to SAGUARO 500 ck 1
line CHOLLA to SAGUARO 500 ck 1
line CHOLLA to SAGUARO 500 ck 1
line CHOLLA to SAGUARO 500 ck 1
line CHOLLA to SAGUARO 500 ck 1
line CHOLLA to SAGUARO 500 ck 1
line CHOLLA to SAGUARO 500 ck 1
line CHOLLA to SAGUARO 500 ck 1
line CHOLLA to SAGUARO 500 ck 1
line CHOLLA to SAGUARO 500 ck 1
tine CHOLLA to SAGUARO 500 ck 1
line CHOLLA to SAGUARO 500 ck 1
line CHOLLA to SAGUARO 500 ck 1
line CHOLLA to SAGUARO 500 ck 1
line CHOLLA to SAGUARO 500 ck 1
line CHOLLA to SAGUARO 500 ck 1
line CHOLLA to SAGUARO 500 ck 1
line CHOLLA to SAGUARO 500 ck 1
line CHOLLA to SAGUARO 500 ck 1
line CHOLLA to SAGUARO 500 ck 1
line CHOLLA to SAGUARO 500 ck 1
line CHOLLA to SAGUARO 500 ck 1
line CHOLLA to SAGUARO 500 ck 1
line CHOLLA to SAGUARO 500 ck 1
line CHOLLA to SAGUARO 500 ck 1
line CHOLLA to SAGUARO 500 ck 1
line CHOLLA to SAGUARO 500 ck 1
line CHOLLA to SAGUARO 500 ck 1
line CHOLLA to SAGUARO 500 ck 1
line COOLIDGE to CATSHV10 230 ck 1
line COOLIDGE to CATSHV10 230 ck 1
line COOLIDGE to CATSHV10 230 ck 1
line COOLIDGE to CATSHV10 230 ck 1
line COOLIDGE to CATSHV10 230 ck 1
line COOLIDGE to SUN ARIZ 230 ck 1
line COOLIDGE to SUN ARIZ 230 ck 1
line COOLIDGE to SUN ARIZ 230 ck 1
line COOLIDGE to SUN ARIZ 230 ck 2
line COOLIDGE to SUN ARIZ 230 ck 2
line COOLIDGE to SUN ARIZ 230 ck 2
line COPPERVR to FRISCO 230 ck 1
line CORBELL to KYRENE 230 ck 1
line CORBELL to KYRENE 230 ck 1
line CORBELL to KYRENE 230 ck 1
line CORONADO to SECNOL 500 ck 1
line CORONADO to SECNOL 500 ck 1
line CORONADO to SILVERKG 500 ck 1
line CORONADO to SILVERKG 500 ck 1
line CORONADO to SILVERKG 500 ck 1
line CORONADO to SILVERKG 500 ck 1
line CORONADO to SILVERKG 500 ck 1
line CORONADO to SILVERKG 500 ck 1
line CORONADO to SILVERKG 500 ck 1
line CORONADO to SILVERKG 500 ck 1
line CORONADO to SILVERKG 500 ck 1
fine CORONADO to SILVERKG 500 ck 1
line CORONADO to SILVERKG 500 ck 1
line CORONADO to SILVERKG 500 ck 1
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KAYENTA -SHIPROCK 230 ck 1 line
KAYENTA -LNGHOUSE 230 ck 1 line
SHIPROCK 345/230 ck 1 tran
NAVAJO -LNGHOUSE 230 ck 1 line
CACTUS -PNPKAPS 230 ck 1 line
GLENDALE-GRNDTRML 230 ck 1 line
GLENDALW-GLENDALE 230 ck 1 line
GLENDALW-AGUAFRIA 230 ck 1 line
CASGRAPS-DBG 230 ck 1 line
CASGRAPS-CASAGRND 230 ck 1 line
SNTAROSA-CATSHV01 230 ck 2 line
COOLIDGE-SUN ARIZ 230 ck 1 line
COOLIDGE-SUN ARIZ 230 ck 2 line
GLENDALW-GLENDALE 230 ck 1 line
GLENDALW-AGUAFRIA 230 ck 1 line
GLENDALW-GLENDALE 230 ck 1 line
GLENDALW-AGUAFRIA 230 ck 1 line
ROGERS -PINPK 230 ck 1 line
ROGERS -PINPK 230 ck 2 line
SAG.EAST-MARANA 115 ck 1iine
BICKNELL-THREEPNT 115 ck 1 line
THREEPNT-SNDARIO 115 ck 1 line
WINCHSTR-VAIL 345 ck 1 line
IRVNGTN -TUCSON 138 ck 1 line
TWNTYSEC-E. LOOP 138 ck 1 line
SN.CRUZ -IRVNGTN 138 ck 1 line
SNYDER -E. LOOP 138ck 1 line
WINCHSTR-VAIL 345 ck 1 line
FLAGSTAF-GLENCANY 345 ck 2 line
GLEN PS 230/230 ck 1 tran
SHIPROCK 345/230 ck 1 tran
FLAGSTAF-GLENCANY 345 ck 1 line
GLEN PS 230/230 ck 1 tran
SHIPROCK 345/230 ck 1 tran
FLAGSTAF-PINPKBRB 345 ck 2 line
GLEN PS 230/230 ck 1 tran
SHIPROCK 345/230 ck 1 tran
GLENDALW-GLENDALE 230 ck 1 line
GLENDALW-AGUAFRIA 230 ck 1 line
FLAGSTAF-PINPKBRB 345 ck 1 line
GLEN PS 230/230 ck 1 tran
KAYENTA -SHIPROCK 230 ck 1 line
SHIPROCK 345/230 ck 1 tran
SHIPROCK 345/230 ck 1 tran
FOURCORN-CHOLLA 345 ck 2 line
GLEN PS 230/230 ck 1 tran

GLEN PS -NAVAJO 230ck 1 line
KAYENTA -SHIPROCK 230 ck 1 line
KAYENTA -LNGHOUSE 230 ck 1 line
SHIPROCK 345/230 ck 1 tran
NAVAJO -LNGHOUSE 230 ck 1 line
FOURCORN-CHOLLA 345 ck 1 line
GLEN PS 230/230 ck 1 tran

GLEN PS -NAVAJO 230 ck 1 line
KAYENTA -SHIPROCK 230 ¢k 1 line
KAYENTA -LNGHOUSE 230 ck 1 line
SHIPROCK 345/230 ck 1 tran
NAVAJO -LNGHOUSE 230 ck 1 line
CHOLLA -SAGUARO 500 ck 1 line
FOURCORN 500/345 ck 1 tran
FOURCORN 500/345 ck 2 tran

GLEN PS 230/230 ck 1 tran

GLEN PS -NAVAJO 230 ck 1 line
KAYENTA -SHIPROCK 230 ck 1 line
KAYENTA -LNGHOUSE 230 ck 1 line
SHIPROCK 345/230 ck 1 tran
NAVAJO -LNGHOUSE 230 ck 1 line
SHIPROCK 3456/230 ck 1 tran
SHIPROCK 345/230 ck 1 tran
CHOLLA -SAGUARO 500 ck 1 line
GLENDALW-GLENDALE 230 ck 1 line
GLENDALW-AGUAFRIA 230 ck 1 line
ROGERS -PINPK 230 ck 1 line
ROGERS -PINPK 230 ck 2 line
CACTUS -PNPKAPS 230 ck 1 line
CACTUS -PNPKAPS 230 ck 1 line
CACTUS -PNPKAPS 230 ck 1 line

538
538
360

461
571
569
569
900
600
287
415
415
569
569
569
569
412
412
184
136
79
1110
302
370
287
287
1110
1004
350
360
1004
350
360
986
350
360
569
569
986
350
638
360
360
908
350
484
538
538
360

908
350
484
538
538
360

1332
840
840
350
484
538
538
360
484
360
360
1332
569
569
412
412
461
461
461

line_96
line_96
line_96
line_96
line_418
line_27
line_27
line_27
line_484
line_484
line_484
line_484
line_484
line_29
line_29
line_28
line_28
line_28
line_28
line_282
line_282
line_282
line_205
line_205
line_205
line_208
line_208
line_476
line_338
line_338
line_338
line_339
line_339
line_339
line_340
line_340
line_340
line_341
line_341
line_341
line_341
line_341
line_341
line_353
line_18
line_18
line_18
line_18
line_18
line_18
line_18
line_19
line_19
line_19
line_19
line_19
line_19
line_19
line_1
line_1
line_1
line_1
line_1
line_1
line_1
line_1
line_1
line_376
line_342
line_343
line_343
line_343
line_343
line_343
line_419
line_73
line_72

98%
86%
126%
7%
110%
109%
121%
121%
0%
0%
90%
0%
0%
96%
96%
94%
94%
0%
0%
92%
78%
78%
116%
93%
104%
94%
107%
126%
93%
75%
98%
92%
7%
99%
96%
7%
99%
0%
0%
92%
81%
79%
102%
119%
82%
104%
76%
97%
85%
124%
76%
82%
104%
76%
97%
85%
124%
76%
95%
0%
0%
111%
81%
102%
90%
132%
81%
121%
119%
0%
0%
0%
0%
0%
110%
11%
111%

100%
88%
128%
79%
111%
109%
120%
120%
112%
98%
113%
87%
87%
95%
95%
93%
93%
90%
90%
138%
82%
82%
0%
86%
98%
86%
98%
124%
94%
77%
99%
93%
79%
101%
96%
78%
101%
0%
0%
92%
83%
80%
104%
121%
80%
106%
7%
98%
86%
126%
77%
80%
106%
7%
98%
86%
126%
77%
85%
0%
0%
113%
82%
104%
92%
134%
83%
122%
121%
0%
0%
0%
90%
90%
1%
112%
112%

124%
112%
161%
103%
17%
116%
127%
127%
126%
100%
154%
102%
102%
103%
103%
100%
100%
1%
1%
172%
106%
12%
128%
101%
108%
102%
115%
139%
104%
104%
128%
103%
106%
130%
107%
105%
129%
109%
109%
103%
111%
102%
134%
153%
109%
138%
102%
124%
112%
160%
103%
109%
138%
102%
124%
112%
160%
103%
112%
132%
132%
149%
112%
134%
122%
172%
112%
154%
153%
107%
108%
108%
111%
111%
17%
118%
118%

line CORONADO to SILVERKG 500 ck 1
line CORONADO to SILVERKG 500 ck 1
line CORONADOQ to SILVERKG 500 ck 1
line CORONADO to SILVERKG 500 ck 1
line CTRYCLUB to GRNDTRML 230 ck 1
line CYRYCLUB to LINCSTRT 230 ck 1
line CTRYCLUB to LINCSTRT 230 ck 1
line CTRYCLUB to LINCSTRT 230 ck 1

line DBG  to CATSHV03 230 ck 1
line DBG  to CATSHV03 230 ck 1
line DBG  to CATSHV03 230 ck 1
line DBG  to CATSHV03 230 ck 1
line DBG  to CATSHVO03 230 ck 1

line DEERVALY to ALEXANDR 230 ck 1
line DEERVALY to ALEXANDR 230 ck 1
line DEERVALY to WESTWNGE 230 ck 1
line DEERVALY to WESTWNGE 230 ck 1
line DEERVALY to WESTWNGE 230 ck 1
line DEERVALY to WESTWNGE 230 ck 1
line DEL BAC to NOGALES 115¢k 1
line DEL BAC to NOGALES 115 ¢k 1
line DEL BAC to NOGALES 115c¢k 1

line DMP  to SN.CRUZ 138 ck 1
line DMP  to SN.CRUZ 138 ck 1
line DMP  to SN.CRUZ 138 ck 1

line E. LOOP to NE.LOOP 138 ck 1

line E. LOOP to NE.LOOP 138 ck 1

line EMPIREsw to PANTANO 230 ck 1
line FLAGSTAF to GLENCANY 345 ck 1
line FLAGSTAF to GLENCANY 345 ck 1
line FLAGSTAF to GLENCANY 345 ck 1
line FLAGSTAF to GLENCANY 345 ck 2
line FLAGSTAF to GLENCANY 345 ck 2
line FLAGSTAF to GLENCANY 345 ck 2
line FLAGSTAF to PINPKBRB 345 ck 1
line FLAGSTAF to PINPKBRB 345 ck 1
line FLAGSTAF to PINPKBRB 345 ck 1
line FLAGSTAF to PINPKBRB 345 ck 2
line FLAGSTAF to PINPKBRB 345 ck 2
line FLAGSTAF to PINPKBRB 345 ck 2
line FLAGSTAF to PINPKBRB 345 ck 2
line FLAGSTAF to PINPKBRB 345 ck 2
line FLAGSTAF to PINPKBRB 345 ck 2
line FOOTHILS to HOODMESA 115 ck 1
line FOURCORN to CHOLLA 345ck 1
line FOURCORN to CHOLLA 345ck 1
line FOURCORN to CHOLLA 345ck 1
line FOURCORN to CHOLLA 345ck 1
line FOURCORN to CHOLLA 345 ck 1
line FOURCORN to CHOLLA 345ck 1
line FOURCORN to CHOLLA 345ck 1
line FOURCORN to CHOLLA 345ck 2
line FOURCORN to CHOLLA 345ck 2
line FOURCORN to CHOLLA 345ck 2
line FOURCORN to CHOLLA 345ck 2
line FOURCORN to CHOLLA 345ck 2
line FOURCORN to CHOLLA 345ck 2
line FOURCORN to CHOLLA 345ck 2
line FOURCORN to MOENKOPI 500 ck 1
line FOURCORN to MOENKOPI 500 ck 1
line FOURCORN to MOENKOPI 500 ck 1
line FOURCORN to MOENKOPI 500 ck 1
line FOURCORN to MOENKOPI 500 ck 1
line FOURCORN to MOENKOPI 500 ck 1
line FOURCORN to MOENKOPI 500 ck 1
line FOURCORN to MOENKOP! 500 ck 1
line FOURCORN to MOENKOPI 500 ck 1
line FOURCORN to PILLAR 230 ck 1
line GALLEGOS to BERGIN 115¢k 1
line GLEN PS to NAVAJO 230ck 1

line GLEN PS to NAVAJO 230 ck 1

line GLEN PS to NAVAJO 230 ¢k 1

line GLEN PS to NAVAJO 230 ck 1

line GLEN PS to NAVAJO 230 ck 1

line GLENDALE to GRNDTRML 230 ck 1
line GLENDALW to AGUAFRIA 230 ck 1
line GLENDALW to GLENDALE 230 ck 1




I -

CHOLLA -SAGUARO 500 ck 1 line
GLEN PS 230/230 ¢k 1 tran
KAYENTA -SHIPROCK 230 ck 1 line
KAYENTA -LNGHOUSE 230 ck 1 line
CHOLLA -SAGUARO 500 ck 1 line
GLENDALW-GLENDALE 230 ck 1 line
GLENDALW-AGUAFRIA 230 ck 1 line
ROGERS -PINPK 230 ck 1 line
ROGERS -PINPK 230 ck 2 line
CHOLLA -SAGUARO 500 ck 1 line
KAYENTA -SHIPROCK 230 ck 1 line
KAYENTA -LNGHOUSE 230 ck 1 line
WINCHSTR-VAIL 345 ck 1line
WINCHSTR-VAIL 345 ck 1tine
SN.CRUZ -IRVNGTN 138 ck 1 line
TWNTYSEC-E. LOOP 138 ck 1 line
THREEPNT-SNDARIO 115 ck 1 line
SNTAROSA 500/230 ck 1 tran
SNTAROSA 500/230 ck 2 tran
SNTAROSA 500/230 ck 3 tran
CACTUS -PNPKAPS 230 ck 1 line
DEERVALY-WESTWNGE 230 ck 1 line
GLENDALE-GRNDTRML 230 ck 1 line
SNTAROSA-CATSHVO01 230 ck 2 fine
GLENDALW-GLENDALE 230 ck 1 line
GLENDALW-AGUAFRIA 230 ck 1 line
WILOWLKW-PRESCOTT 230 ck 1 line
PINPKSRP-BRANDOW 230 ck 1 line
PINPKSRP-BRANDOW 230 ck 2 line
ROGERS -THUNDRST 230 ck 1 line
ROGERS -PINPK 230 ck 1 line
ROGERS -PINPK 230 ck 2 line
WINCHSTR-VAIL 345 ck 1 line
COOLIDGE-SUN ARIZ 230 ck 1 line
COOLIDGE-SUN ARIZ 230 ck 2 line
KAYENTA -SHIPROCK 230 ck 1 line
KAYENTA -LNGHOUSE 230 ck 1 line
PINAL_W -SNTAROSA 500 ck 1 line
CHOLLA -SAGUARO 500 ck 1 line
GLENDALW-GLENDALE 230 ck 1 line
GLENDALW-AGUAFRIA 230 ck 1 line
ROGERS -PINPK 230 ck 1 line
ROGERS -PINPK 230 ck 2 line
COOLIDGE-SUN ARIZ 230 ck 1 line
COOLIDGE-SUN ARIZ 230 ck 2 line
SAG.EAST-MARANA 115 ck 1 line
THREEPNT-SNDARIO 115 ck 1 line
CHOLLA -SAGUARO 500 ck 1 line
GLENDALW-GLENDALE 230 ck 1 line
GLENDALW-AGUAFRIA 230 ck 1 line
ROGERS -PINPK 230 ck 1 line
ROGERS -PINPK 230 ck 2 line
CHOLLA -SAGUARO 500 ck 1 line
GLENDALW-GLENDALE 230 ck 1 line
GLENDALW-AGUAFRIA 230 ck 1 line
ROGERS -PINPK 230 ck 1 line
ROGERS -PINPK 230 ck 2 line
COOLIDGE-SUN ARIZ 230 ck 1 line
COOLIDGE-SUN ARIZ 230 ck 2 line
COOLIDGE-SUN ARIZ 230 ck 1 line
COOLIDGE-SUN ARIZ 230 ck 2 line
GLENDALW-GLENDALE 230 ck 1 line
GLENDALW-AGUAFRIA 230 ck 1 line
ROGERS -PINPK 230 ck 1 line
ROGERS -PINPK 230 ck 2 line
CACTUS -PNPKAPS 230 ck 1 line
CHOLLA -SAGUARO 500 ck 1 line
YAVAPAI -VERDE N 230 ck 1 line
CACTUS -PNPKAPS 230 ck 1 line
GLENDALW-GLENDALE 230 ck 1 line
GLENDALW-AGUAFRIA 230 ck 1 line
CACTUS -PNPKAPS 230 ck 1 line
GLENDALE-GRNDTRML 230 ck 1 line
GLENDALW-GLENDALE 230 ck 1 line
GLENDALW-AGUAFRIA 230 ck 1 line
SNTAROSA-CATSHV01 230 ck 2 line
ROGERS -PINPK 230 ck 1 line

1332
350
538
538

1332
569
569
412
412

1332
538
538

1110

1110
287
370

79

598
598
598
461
837
571
287
569
569
268
429
429
460
412
412

1110
415
415
538
538

2598

1332
569
569
412
412
415
415
184

79

1332
569
569
412
412

1332
569
569
412
412
415
415
415
415
569
569
412
412
461

1332
211
461
569
569
461
571
569
569
287
412

line_116
line_116
line_116
line_116
line_105
line_105
line_105
line_105
line_105
line_110
line_110
line_110
line_392
line_213
line_213
line_213
line_213
line_11
line_11
line_11
line_11
line_11
line_11
line_11
line_11
line_11
line_11
line_11
line_11
line_11
line_11
line_11
line_11
line_11
line_11
line_11
line_11
line_11
line_13
line_13
line_13
line_13
line_13
line_13
line_13
line_248
line_248
line_345
line_345
line_345
line_345
line_345
line_344
line_344
line_344
line_344
line_344
line_131
line_131
line_132
line_132
line_181
line_181
line_162
line_162
line_64
line_32
line_32
line_33
line_33
line_33
line_34
line_34
line_34
line_34
line_485
line_485

93%
99%
93%
81%
0%
102%
102%
95%
95%
0%
9%
79%
0%
115%
106%
103%
0%
81%
81%
81%
109%
98%
111%
80%
123%
123%
92%
92%
92%
114%
116%
116%
116%
0%
0%
0%
0%
103%
93%
0%
0%
95%
95%
0%
0%
79%
0%
0%
0%
0%
88%
88%
93%
101%
101%
88%
88%
0%
0%
0%
0%
101%
101%
95%
95%
0%
93%
154%
105%
95%
95%
108%
127%
139%
139%
7%
0%

82%
100%
94%
82%
82%
101%
101%
97%
7%
0%
93%
81%
0%
113%
97%
97%
76%
79%
79%
78%
110%
98%
108%
85%
121%
121%
93%
92%
92%
114%
116%
116%
114%
93%
93%
0%
0%
100%
83%
0%
OD/D
97%
97%
0%
00/0
124%
0%
82%
0%
0%
90%
90%
82%
101%
101%
89%
89%
0%
0%
94%
94%
101%
101%
97%
97%
0%
82%
154%
105%
95%
95%
109%
127%
139%
139%
84%
96%

107%
129%
117%
105%
108%
111%
111%
121%
121%
107%
116%
104%
128%
126%
115%
106%
103%
102%
102%
102%
117%
106%
122%
130%
134%
134%
104%
111%
111%
128%
142%
142%
128%
108%
108%
116%
104%
132%
109%
109%
109%
120%
120%
101%
101%
154%
102%
107%
109%
109%
110%
110%
108%
109%
109%
110%
110%
107%
107%
109%
109%
0%
0%
119%
119%
104%
107%
159%
113%
100%
100%
114%
137%
149%
149%
126%
119%

line HASSYAMP to MESQUITE 500 ck 1
line HASSYAMP to MESQUITE 500 ck 1
line HASSYAMP to MESQUITE 500 ck 1
line HASSYAMP to MESQUITE 500 ck 1
line HASSYAMP to PINAL_W 500 ck 1
line HASSYAMP to PINAL_W 500 ck 1
line HASSYAMP to PINAL_W 500 ck 1
line HASSYAMP to PINAL_W 500 ck 1
line HASSYAMP to PINAL_W 500 ck 1
line HASSYAMP to REDHAWK 500 ck 1
line HASSYAMP to REDHAWK 500 ck 1
line HASSYAMP to REDHAWK 500 ck 1
line HIDALGO to PYOUNG 345 ck 1
line IRVNGTN to TUCSON 138 ck 1
line IRVNGTN to TUCSON 138 ck 1
line IRVNGTN to TUCSON 138 ck 1
line IRVNGTN to TUCSON 138 ck 1
line JOJOBA to KYRENE 500 ck 1
line JOJOBA to KYRENE 500 ck 1
line JOJOBA to KYRENE 500 ck 1
line JOJOBA to KYRENE 500 ck 1
line JOJOBA to KYRENE 500 ck 1
line JOJOBA to KYRENE 500 ck 1
line JOJOBA to KYRENE 500 ck 1
line JOJOBA to KYRENE 500 ck 1
line JOJOBA to KYRENE 500 ck 1
line JOJOBA to KYRENE 500 ck 1
line JOJOBA to KYRENE 500 ck 1
line JOJOBA to KYRENE 500 ck 1
line JOJOBA to KYRENE 500 ck 1
line JOJOBA to KYRENE 500 ck 1
line JOJOBA to KYRENE 500 ck 1
line JOJOBA to KYRENE 500 ck 1
line JOJOBA to KYRENE 500 ck 1
line JOJOBA to KYRENE 500 ck 1
line JOJOBA to KYRENE 500ck1
line JOJOBA to KYRENE 500 ck 1
line JOJOBA to KYRENE 500 ck 1
line JOJOBA to PINAL_W 500 ck 1
line JOJOBA to PINAL_W 500 ck 1
line JOJOBA to PINAL_W 500 ck 1
line JOJOBA to PINAL_W 500 ck 1
line JOJOBA to PINAL_W 500 ck 1
line JOJOBA to PINAL_W 500 ck 1
line JOJOBA to PINAL_W 500 ck 1
line KANTOR to CANEZ 115ck1
line KANTOR 1o CANEZ 115c¢ck 1
line KAYENTA to LNGHOUSE 230 ck 1
line KAYENTA to LNGHOUSE 230 ck 1
line KAYENTA to LNGHOUSE 230 ck 1
line KAYENTA to LNGHOUSE 230 ck 1
line KAYENTA to LNGHOUSE 230 ck 1
line KAYENTA to SHIPROCK 230 ck 1
line KAYENTA to SHIPROCK 230 ck 1
line KAYENTA to SHIPROCK 230 ck 1
line KAYENTA to SHIPROCK 230 ck 1
line KAYENTA to SHIPROCK 230 ck 1
line KEARNYTP to MORRISAZ 115 ck 1
line KEARNYTP to MORRISAZ 115 ck 1
line KNOLL to MORRISAZ 115 ¢k 1
line KNOLL to MORRISAZ 115 ck 1
line KNOX to SNTAROSA 230 ck 1
line KNOX  to SNTAROSA 230 ck 1
line KYRENE to SCHRADER 230 ck 1
line KYRENE to SCHRADER 230 ck 1
line KYR-NEW to OCOTILLO 230 ck 1
line LEUPP  to COCONINO 230 ck 1
line LEUPP to COCONINO 230 ck 1
line LINCSTRT to OCOTILLO 230 ck 1
line LINCSTRT to OCOTILLO 230 ck 1
line LINCSTRT to OCOTILLO 230 ck 1
line LINCSTRT to WPHXAPSN 230 ck 1
line LINCSTRT to WPHXAPSN 230 ck 1
line LINCSTRT to WPHXAPSN 230 ck 1
line LINCSTRT to WPHXAPSN 230 ck 1
line LONE BUT to CATSHVO02 230 ck 2
line LONE BUT to CATSHV02 230 ck 2



- - =..

ROGERS -PINPK 230 ck 2 line
CACTUS -PNPKAPS 230 ck 1 line
GLENDALE-GRNDTRML 230 ck 1 fine
GLENDALW-GLENDALE 230 ck 1 line
GLENDALW-AGUAFRIA 230 ck 1 line
CACTUS -PNPKAPS 230 ck 1 line
GLENDALE-GRNDTRML 230 ck 1 line
GLENDALW-GLENDALE 230 ck 1 line
GLENDALW-AGUAFRIA 230 ck 1 line
TWNTYSEC-E. LOOP 138 ck 1 line
SAG.EAST-MARANA 115c¢ck 1 line
SONOITA -VALENCIA 115 ck 1 line
TUCSON -ORACLE 115ck 1 line
RATTLSNK-TUCSON 115 ck 1 line
GLEN PS 230/230 ck 1 tran
KAYENTA -SHIPROCK 230 ck 1 line
KAYENTA -LNGHOUSE 230 ck 1 line
SHIPROCK 345/230 ck 1 tran

GLEN PS 230/230 ck 1 tran .
KAYENTA -SHIPROCK 230 ck 1 line
KAYENTA -LNGHOUSE 230 ck 1 line
SHIPROCK 345/230 ck 1 tran
CACTUS -PNPKAPS 230 ck 1 line
WILOWLKW-PRESCOTT 230 ck 1 line
GLEN PS 230/230 ck 1 tran
KAYENTA -SHIPROCK 230 ck 1 line
KAYENTA -LNGHOUSE 230 ck 1 line
SHIPROCK 345/230 ck 1 tran
SHIPROCK 345/230 ck 1 tran
CHOLLA -SAGUARO 500 ck 1 line
FOURCORN 500/345 ck 1 tran
FOURCORN 500/345 ck 2 tran

GLEN PS 230/230 ck 1 tran
KAYENTA -SHIPROCK 230 ck 1 line
KAYENTA -LNGHOUSE 230 ck 1 line
SHIPROCK 345/230 ck 1 tran
COPPERVR 345/230 ck 1 tran
CHOLLA -SAGUARO 500 ck 1 line
FOURCORN 500/345 ck 1 tran
FOURCORN 500/345 ck 2 tran
NAVAJO VW1  500ck 1line
WILOWLKW-PRESCOTT 230 ck 1 line
GLEN PS 230/230 ck 1 tran
KAYENTA -SHIPROCK 230 ck 1 line
KAYENTA -LNGHOUSE 230 ck 1 line
SHIPROCK 345/230 ck 1 tran
CHOLLA -SAGUARO 500 ck 1 line
GLENDALW-GLENDALE 230 ck 1 line
GLENDALW-AGUAFRIA 230 ck 1 line
ROGERS -PINPK 230 ck 1 line
ROGERS -PINPK 230 ck 2 line
CHOLLA -SAGUARO 500 ck 1 line
FOURCORN 500/345 ck 1 tran
FOURCORN 500/345 ck 2 tran

GLEN PS 230/230 ck 1 tran
KAYENTA -SHIPROCK 230 ck 1 line
KAYENTA -LNGHOUSE 230 ck 1 iine
SHIPROCK 345/230 ck 1 tran
CHOLLA -SAGUARO 500 ck 1 line
FOURCORN 500/345 ck 1 tran
FOURCORN 500/345 ck 2 tran
WILOWLKW-PRESCOTT 230 ck 1 line
ROGERS -PINPK 230 ck 1 line
ROGERS -PINPK 230 ck 2 line
GLEN PS 230/230 ck 1 tran

GLEN PS -NAVAJO 230 ck 1 line
KAYENTA -SHIPROCK 230 ck 1 line
KAYENTA -LNGHOUSE 230 ck 1 line
SHIPROCK 345/230 ck 1 tran
NAVAJO -LNGHOUSE 230 ck 1 line
SAG.EAST-MARANA 115 ck 1 line
GLENDALW-GLENDALE 230 ck 1 fine
GLENDALW-AGUAFRIA 230 ck 1 line
GLENDALW-GLENDALE 230 ck 1 line
GLENDALW-AGUAFRIA 230 ck 1 line
CACTUS -PNPKAPS 230 ck 1line
DEERVALY-WESTWNGE 230 ck 1 line

1332

1332

1332

line_485
line_35
line_35
line_35
line_35
line_36
line_36
line_36
line_36
line_241
line_472
line_472
line_472
line_472
line_193
line_193
line_193
line_193
line_194
line_194
line_194
line_194
line_38
line_400
line_400
line_400
line_400
line_400
line_5
line_2
line_2
line_2
line_2
line_2
line_2
line_2
line_261
line_372
line_372
line_372
line_372
line_372
line_372
line_372
line_372
line_372
line_348
line_348
line_348
line_348
line_348
line_4
line_4
line_4
line_4
line_4
line_4
line_4
line_425
line_425
line_425
line_425
line_425
line_425
line_425
line_425
line_425
line_425
line_425
line_425
line_323
line_164
line_164
line_165
line_165
line_100
line_100

0%
104%
96%
108%
108%
111%
114%
126%
126%
127%
0%
86%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
97%
95%
97%
9%
80%
118%
0%
0%
0%
0%
103%
96%
84%
122%
114%
0%
0%
0%
92%
90%
100%
94%
82%
122%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
117%
93%
0%
0%
91%
0%
0%
104%
75%
97%
85%
123%
76%
0%
102%
102%
102%
102%
106%
97%

96%
105%
96%
108%
108%
112%
114%
126%
126%
120%
86%
103%
89%
105%
0%
0%
0%
0%
0%
0%
0%
0%
98%
96%
99%
93%
81%
120%
0%
82%
0%
0%
104%
97%
85%
124%
115%
82%
0%
0%
94%
91%
102%
95%
83%
124%
0%
0%
0%
90%
90%
0%
0%
0%
0%
0%
0%
119%
82%
0%
0%
92%
90%
90%
106%
7%
98%
86%
125%
7%
123%
900%
900%
101%
101%
106%
97%

119%
110%
104%
116%
116%
116%
122%
134%
134%
131%
106%
124%
103%
129%
128%
116%
104%
150%
128%
116%
104%
151%
102%
109%
129%
117%
105%
153%
149%
107%
103%
103%
135%
121%
109%
156%
122%
108%
108%
108%
111%
102%
133%
120%
108%
157%
107%
108%
108%
111%
111%
107%
106%
106%
133%
120%
108%
155%
108%
104%
104%
103%
111%
111%
136%
101%
122%
110%
157%
101%
153%
109%
109%
109%
109%
112%
104%

line LONE BUT to CATSHV02 230 ck 2
line LONEPEAK to PNPKAPS 230 ¢k 1
line LONEPEAK to PNPKAPS 230 ck 1
line LONEPEAK to PNPKAPS 230 ck 1
tine LONEPEAK to PNPKAPS 230 ck 1
line LONEPEAK to SUNYSLOP 230 ck 1
line LONEPEAK to SUNYSLOP 230 ck 1
line LONEPEAK to SUNYSLOP 230 ck 1
line LONEPEAK to SUNYSLOP 230 ck 1
line LOSREALS fo VAIL 138 ck 1

line MARANA to RATTLSNK 115 ck 1
line MARANA to RATTLSNK 115 ck 1
line MARANA to RATTLSNK 115 ck 1
line MARANA to RATTLSNK 115 ¢k 1
line MCKINLEY to SPRINGR 345 ck 1
line MCKINLEY to SPRINGR 345 ¢k 1
line MCKINLEY to SPRINGR 345 ck 1
line MCKINLEY to SPRINGR 345 ck 1
line MCKINLEY to SPRINGR 345 ck 2
line MCKINLEY to SPRINGR 345 ¢k 2
line MCKINLEY to SPRINGR 345 ck 2
line MCKINLEY to SPRINGR 345 ck 2
line MEADOWBK to SUNYSLOP 230 ck 1
line MOENKOPI to ELDORDO 500 ck 1
line MOENKOP! to ELDORDO 500 ¢k 1
line MOENKOPI to ELDORDO 500 ck 1
line MOENKOPI to ELDORDO 500 ck 1
line MOENKOP! to ELDORDO 500 ck 1
line MOENKOP! to REDMSA_E 500 ck 1
line MOENKOP! to YAVAPAI 500 ck 1
line MOENKOPI to YAVAPAI 500 ck 1
line MOENKOPI to YAVAPAI 500 ck 1
line MOENKOPI to YAVAPAI 500 ck 1
line MOENKOPI to YAVAPAI 500 ck 1
line MOENKOPI to YAVAPAI 500 ck 1
line MOENKOPI to YAVAPAI 500 ck 1
line MORENCI to GREEN-SW 230 ck 1
line NAVAJO to CRYSTAL 500 ck 1
line NAVAJO to CRYSTAL 500 ck 1
line NAVAJO to CRYSTAL 500 ck 1
line NAVAJO to CRYSTAL 500 ck 1
line NAVAJO to CRYSTAL 500 ck 1
line NAVAJO to CRYSTAL 500 ck 1
line NAVAJO to CRYSTAL 500 ck 1
line NAVAJO to CRYSTAL 500 ck 1
line NAVAJO to CRYSTAL 500 ck 1
line NAVAJO to LNGHOUSE 230 ck 1
line NAVAJO to LNGHOUSE 230 ¢k 1
line NAVAJO to LNGHOUSE 230 ck 1
line NAVAJO to LNGHOUSE 230 ck 1
line NAVAJO to LNGHOUSE 230 ck 1
line NAVAJO to REDMSA_E 500 ck 1
line NAVAJO to REDMSA_E 500 ck 1
line NAVAJO to REDMSA_E 500 ck 1
line NAVAJO to REDMSA_E 500 ck 1
line NAVAJO to REDMSA_E 500 ck 1
line NAVAJO to REDMSA_E 500 ck 1
line NAVAJO to REDMSA_E 500 ck 1
line NAVAJO toVV1  500ck1

line NAVAJO toVV1 500ck1

line NAVAJO toVV1 500 ck 1

line NAVAJO toVV1 500ck1

line NAVAJO toVV1 500ck1

line NAVAJO toVV1 500ck1

line NAVAJO toVV1  500ck 1

line NAVAJO toVV1  500ck1

line NAVAJO toVV1 500ck1

line NAVAJO toVV1 500 ck 1

line NAVAJO toVV1  500ck1

line NAVAJO toVV1  500ck1

line NOGALES to KANTOR 115ck 1
line ORME toRUDD 230ck1

line ORME toRUDD 230ck 1

line ORME to RUDD 230ck2
lineORME toRUDD 230ck2

line PALOVRDE to RUDD 500 ck 1
line PALOVRDE to RUDD 500 ck 1




SURPRISE-WESTWNGW 230 ck 1 line
WILOWLKW-PRESCOTT 230 ck 1 line
ROGERS -PINPK 230 ck 1 line
ROGERS -PINPK 230 ck 2 line
PINAL_W -SNTAROSA 500 ck 1 line
ROGERS -PINPK 230 ck 1 line
ROGERS -PINPK 230 ck 2 line
ROGERS -PINPK 230 ck 1 line
ROGERS -PINPK 230 ck 2 line
THREEPNT-SNDARIO 115 ¢k 1 line
WINCHSTR-VAIL  345ck 1 line
CACTUS -PNPKAPS 230 ck 1 line
ROGERS -PINPK 230 ck 1 line
ROGERS -PINPK 230 ck 2line
GREEN-SW 345/230 ck 1 tran
CHOLLA -SAGUARQ 500 ck 1 line
SAGUARO 500/230 ck 1 tran
SAGUARO 500/230 ck 2 tran
SAGUARO 500/230 ck 3 tran
JOJOBA -KYRENE 500 ck 1 line
CACTUS -PNPKAPS 230 ck 1 fine
DEERVALY-WESTWNGE 230 ck 1 line
GLENDALE-GRNDTRML 230 ck 1 line
SAGUARO 230/115 ¢k 1 tran
SAGUARO 230/115ck 1 tran
GLENDALW-GLENDALE 230 ck 1 line
GLENDALW-AGUAFRIA 230 ck 1 line
WILOWLKW-PRESCOTT 230 ck 1 tine
ROGERS -PINPK 230 ck 1 line
ROGERS -PINPK 230 ck 2 line
WINCHSTR-VAIL  345c¢k 1 line
LONE BUT-LIBERTY 230 ck 1 line
ROGERS -PINPK 230 ck 1 tine
ROGERS -PINPK 230 ck 2 line
ROGERS -PINPK 230 ck 1 line
ROGERS -PINPK 230 ck 2 line
SHIPROCK 345/230 ck 1 tran
CACTUS -PNPKAPS 230 ck 1 line
GLENDALW-GLENDALE 230 ck 1 line
GLENDALW-AGUAFRIA 230 ck 1 line
CHOLLA -SAGUARO 500 ck 1 line
GLENDALW-GLENDALE 230 ck 1 line
GLENDALW-AGUAFRIA 230 ck 1 line
ROGERS -PINPK 230 ck 1 line
ROGERS -PINPK 230 ck 2 line
GLEN PS 230/230 ck 1 tran
KAYENTA -SHIPROCK 230 ck 1 line
KAYENTA -LNGHOUSE 230 ck 1 line
SHIPROCK 345/230 ck 1 tran
WILOWLKW-PRESCOTT 230 ck 1 line
GREEN-SW 345/230 ck 1 tran
WINCHSTR-VAIL  345ck 1 line
CHOLLA -SAGUARO 500 ck 1 line
WINCHSTR-VAIL 345 ck 1 line
DEERVALY-WESTWNGE 230 ck 1 line
GLENDALE-GRNDTRML 230 ck 1 line
GLENDALW-GLENDALE 230 ck 1 line
GLENDALW-AGUAFRIA 230 ck 1 line
WILOWLKW-PRESCOTT 230 ck 1 line
ROGERS -PINPK 230ck 1 line
ROGERS -PINPK 230 ck 2 line
COOLIDGE-SUN ARIZ 230 ¢k 1 line
COOLIDGE-SUN ARIZ 230 ck 2 line
GLEN PS 230/230 ck 1 tran
KAYENTA -SHIPROCK 230 ck 1 line
KAYENTA -LNGHOUSE 230 ck 1 line
SHIPROCK 345/230 ck 1 tran
PINAL_W -SNTAROSA 500 ck 1 line
SAG.EAST-MARANA 115 ck 1 line
AVRA -SNDARIO 115c¢ck 1 line
BICKNELL-THREEPNT 115 ¢k 1 line
MARANA -RATTLSNK 115 ck 1 line
THREEPNT-SNDARIO 115 ck 1 line
SAG.EAST-MARANA 115 ck 1 line
CACTUS -PNPKAPS 230 ck 1 line
GLENDALE-GRNDTRML 230 ck 1 line
GLENDALW-GLENDALE 230 ck 1 line

802
268
412
412
2598
412
412
412
412

1110
461
412
412
193
1332
598
598
598
3066
461
837
571
200
200
569
569
268
412
412
1110
415
412

1332

line_100
line_100
line_100
line_100
line_100
line_97

line_97

line_98

line_98

line_473
line_263
line_167
line_167
line_167
line_464
line_106
line_106
line_106
line_106
line_106
line_106
line_106
line_106
line_106
line_106
line_106
line_106
line_106
line_106
line_106
line_106
line_106
line_169
line_169
line_170
line_170
line_388
line_41

line_41

line_41

line_20

line_20

line_20

line_20

tine_20

line_20

line_20

line_20

line_20

line_45

line_446
line_445
line_192
line_192
line_424
line_424
line_424
line_424
line_424
line_424
line_424
line_424
line_424
line_424
line_424
line_424
line_424
line_424
line_315
line_315
line_315
line_315
line_315
line_316
line_39

line_39

line_39

94%
89%
87%
87%
76%
88%
88%
88%
88%
0%
123%
104%
95%
95%
110%
101%
0%
0%
0%
87%
106%
94%
100%
82%
81%
112%
112%
88%
111%
111%
104%
0%
95%
95%
95%
95%
109%
115%
104%
104%
97%
102%
102%
87%
87%
100%
93%
82%
120%
100%
131%
123%
0%
112%
105%
110%
122%
122%
98%
79%
79%
0%
0%
102%
95%
83%
121%
0%
114%
0%
82%
0%
83%
0%
104%
96%
108%

94%
90%
89%
89%
0%
90%
90%
90%
90%
76%
120%
105%
97%
97%
110%
83%
105%
105%
0%
84%
106%
93%
98%
105%
103%
109%
109%
88%
110%
110%
105%
0%
97%
97%
9%
97%
111%
115%
104%
104%
86%
102%
102%
88%
88%
102%
95%
83%
122%
101%
132%
121%
82%
110%
105%
109%
121%
121%
99%
80%
80%
94%
94%
104%
97%
85%
123%
0%
173%
0%
88%
94%
91%
110%
105%
96%
108%

100%
101%
110%
110%
102%
M11%
111%
M11%
11%
102%
135%
110%
119%
119%
119%
111%
110%
110%
110%
103%
113%
102%
111%
100%
99%

123%
123%
101%
140%
140%
17%
104%
119%
119%
119%
119%
142%
121%
112%
112%
112%
110%
110%
109%
108%
131%
118%
106%
153%
112%
140%
134%
107%
123%
113%
119%
131%
131%
110%
100%
100%
109%
109%
133%
120%
108%
154%
100%
215%
109%
115%
122%
125%
141%
110%
103%
115%

line PALOVRDE to RUDD
line PALOVRDE to RUDD
line PALOVRDE to RUDD
line PALOVRDE to RUDD 500 ck 1
line PALOVRDE to RUDD 500 ck 1
line PALOVRDE to WESTWING 500 ck 1
line PALOVRDE to WESTWING 500 ck 1
line PALOVRDE to WESTWING 500 ck 2
line PALOVRDE to WESTWING 500 ck 2
line PANTANO to KARTCHNR 115 ck 1
line PANTANO to SAHUARIT 230 ck 1
line PAPAGOBT to PINPKSRP 230 ck 1
line PAPAGOBT to PINPKSRP 230 ck 1
line PAPAGOBT to PINPKSRP 230 ck 1
line PD-MORNC to FRISCO 230 ¢k 1
line PINAL_W to SNTAROSA 500 ck 1
line PINAL_W to SNTAROSA 500 ck 1
line PINAL_W to SNTAROSA 500 ck 1
line PINAL_W to SNTAROSA 500 ck 1
fine PINAL_W to SNTAROSA 500 ck 1
line PINAL_W to SNTAROSA 500 ck 1
line PINAL_W to SNTAROSA 500 ck 1
line PINAL_W to SNTAROSA 500 ck 1
line PINAL_W to SNTAROSA 500 ck 1
line PINAL_W to SNTAROSA 500 ck 1
line PINAL_W to SNTAROSA 500 ck 1
line PINAL_W to SNTAROSA 500 ck 1
line PINAL_W to SNTAROSA 500 ck 1
line PINAL_W to SNTAROSA 500 ck 1
line PINAL_W to SNTAROSA 500 ck 1
fine PINAL_W to SNTAROSA 500 ck 1
line PINAL_W to SNTAROSA 500 ck 1
line PINPKSRP to BRANDOW 230 ck 1
line PINPKSRP to BRANDOW 230 ck 1
line PINPKSRP to BRANDOW 230 ¢k 2
line PINPKSRP to BRANDOW 230 ck 2
line PINTO PS to FOURCORN 345 ck 1
line PNPKAPS to OCOTILLO 230 ck 1
line PNPKAPS to OCOTILLO 230 ck 1
line PNPKAPS to OCOTILLO 230 ck 1
line PRECHCYN to PNPKAPS 345 ck 1
line PRECHCYN to PNPKAPS 345 ck 1
line PRECHCYN to PNPKAPS 345 ck 1
line PRECHCYN to PNPKAPS 345 ck 1
line PRECHCYN to PNPKAPS 345 ck 1
line PRECHCYN to PNPKAPS 345 ck 1
line PRECHCYN to PNPKAPS 345 ck 1
line PRECHCYN to PNPKAPS 345 ck 1
line PRECHCYN to PNPKAPS 345 ck 1
line PRESCOTT to ROUNDVLY 230 ck 1
line PYOUNG to COPPERVR 345 ck 1
line PYOUNG to WILLOW 345ck 1
line PYOUNG to WINCHSTR 345 ck 1
line PYOUNG to WINCHSTR 345 ck 1
line RACEWAY to PNPKAPS 500 ck 1
tine RACEWAY to PNPKAPS 500 ck 1
line RACEWAY to PNPKAPS 500 ck 1
line RACEWAY to PNPKAPS 500 ck 1
line RACEWAY to PNPKAPS 500 ck 1
line RACEWAY to PNPKAPS 500 ck 1
line RACEWAY to PNPKAPS 500 ck 1
line RACEWAY to PNPKAPS 500 ck 1
line RACEWAY to PNPKAPS 500 ck 1
line RACEWAY to PNPKAPS 500 ck 1
line RACEWAY to PNPKAPS 500 ck 1
line RACEWAY to PNPKAPS 500 ck 1
line RACEWAY to PNPKAPS 500 ck 1
line RACEWAY to PNPKAPS 500 ck 1
line RATTLSNK to TUCSON 115 ck 1
line RATTLSNK to TUCSON 115 ck 1
line RATTLSNK to TUCSON 115ck 1
line RATTLSNK to TUCSON 115 ck 1
line RATTLSNK to TUCSON 115 ck 1
line RATTLSNK to TWINPEAK 115 ck 1
line REACH to LONEPEAK 230 ck 1
line REACH to LONEPEAK 230 ck 1
line REACH to LONEPEAK 230 ck 1

500 ck 1
500 ck 1
500 ck 1



GLENDALW-AGUAFRIA 230 ck 1 line
CACTUS -PNPKAPS 230 ck 1 line
GLENDALE-GRNDTRML 230 ck 1 line
GLENDALW-GLENDALE 230 ck 1 line
GLENDALW-AGUAFRIA 230 ck 1 line
GLEN PS 230/230 ck 1 tran
KAYENTA -SHIPROCK 230 ck 1 line
SHIPROCK 345/230 ck 1 tran
ROGERS -PINPK 230 ck 2 line
COOLIDGE-SUN ARIZ 230 ck 1 line
COOLIDGE-SUN ARIZ 230 ck 2 line
ROGERS -PINPK 230 ck 1 line
COOLIDGE-SUN ARIZ 230 ck 1 iine
COOLIDGE-SUN ARIZ 230 ck 2 line
ROGERS -PINPK 230 ck 1 line
ROGERS -PINPK 230 ck 2 line
COOLIDGE-SUN ARIZ 230 ck 1 line
COOLIDGE-SUN ARIZ 230 ck 2 line
YAVAPAI -WILOWLKE 230 ck 1 line
WILOWLKW-PRESCOTT 230 ck 1 line
WILOWLKW-WILOWLKE 230 ck 1 line
ROGERS -PINPK 230 ck 1 line
ROGERS -PINPK 230 ck 2 line
TWNTYSEC-E. LOOP 138 ck 1 line
SAG.EAST-MARANA 115c¢ck 1 line
SAGUARO 230/115ck 1 tran
SAG.EAST-MARANA 115ck 1 line
THREEPNT-SNDARIO 115 ck 1 line
WINCHSTR-VAIL 345 ck 1 line
SN.CRUZ -IRVNGTN 138 ck 1 line
COOLIDGE-SUN ARIZ 230 ck 1 line
COOLIDGE-SUN ARIZ 230 ck 2 line
SNTARQOSA-CATSHV01 230 ck 2 line
CHOLLA -SAGUARO 500 ck 1 line
WINCHSTR-VAIL  345ck 1 line
SN.CRUZ -IRVNGTN 138 ck 1 line
SHIPROCK 345/230 ck 1 tran
SHIPROCK 345/230 ck 1 tran
SAG.EAST-MARANA 115 ck 1 line
GLENDALW-GLENDALE 230 ck 1 line
GLENDALW-AGUAFRIA 230 ck 1 line
ROGERS -THUNDRST 230 ck 1 line
ROGERS -PINPK 230 ck 1 line
ROGERS -PINPK 230 ck 2 line
COOLIDGE-SUN ARIZ 230 ¢k 1 line
COOLIDGE-SUN ARIZ 230 ck 2 line
SAG.EAST-MARANA 115ck 1 line
ROGERS -PINPK 230 ck 1 line
ROGERS -PINPK 230 ck 2 line
WINCHSTR-VAIL 345 ck 1 line
THREEPNT-SNDARIOC 115 ck 1 line
SHIPROCK 345/230 ck 1 tran
SHIPROCK 345/230 ck 1 tran

GLEN PS 230/230 ck 1 tran
KAYENTA -SHIPROCK 230 ck 1 line
SHIPROCK 345/230 ck 1 tran
SUPERIOR-OAKFLAT 115ck 1 line
CHOLLA -SAGUARO 500 ck 1 line
ROGERS -PINPK 230 ck 1 line
ROGERS -PINPK 230 ck 2 line
SILVERKG-GOLDFELD 230 ck 1 line
COOLIDGE-SUN ARIZ 230 ck 1 line
COOLIDGE-SUN ARIZ 230 ck 2 line
KAYENTA -SHIPROCK 230 ck 1 line
KAYENTA -LNGHOUSE 230 ck 1 line
SHIPROCK 345/230 ck 1 tran
ROGERS -PINPK 230 ck 1 line
ROGERS -PINPK 230 ck 2 line
WINCHSTR-VAIL 345 ck 1 line

E. LOOP -NELOOP 138 ck 1 line
IRVNGTN -TUCSON 138 ck 1 fine
TWNTYSEC-E. LOOP 138 ck 1 line
THREEPNT-SNDARIO 115 ¢k 1 line
SNTAROSA 500/230 ck 1 tran
SNTAROSA 500/230 ck 2 tran
SNTAROSA 500/230 ck 3 tran
SNTARQOSA-CATSHVO01 230 ck 2 line

1110

1332

1110

287

line_39
line_40
line_40
line_40
line_40
line_516
line_516
line_516
line_172
line_172
line_172
line_173
line_173
line_173
line_174
line_174
line_174
line_174
line_360
line_360
line_360
line_188
line_188
line_225
line_89
line_88
line_88
line_88
line_487
line_497
line_498
line_498
line_48
line_6
line_6
line_6
line_394
line_395
line_318
line_176
line_176
line_176
line_176
line_176
line_176
line_176
line_319
line_422
ling_422
line_422
line_422
line_391
line_390
line_389
line_389
line_389
line_145
line_103
line_103
line_103
line_103
line_103
line_103
line_103
line_103
line_103
line_178
line_178
line_226
line_226
line_226
line_226
line_226
line_508
line_508
line_508
line_508

108%
107%
103%
115%
115%
115%
105%
136%
133%
0%
0%
133%
0%
0%
0%
0%
0%
0%
91%
109%
91%
0%
0%
104%
80%
84%
0%
0%
122%
88%
0%
0%
0%
88%
122%
87%
0%
0%
0%
101%
101%
144%
126%
126%
75%
75%
0%
88%
88%
122%
0%
0%
110%
85%
83%
108%
97%
95%
84%
84%
92%
0%
0%
0%
0%
0%
100%
100%
116%
95%
96%
108%
0%
82%
82%
82%
87%

108%
108%
103%
115%
115%
117%
106%
138%
135%
95%
95%
135%
95%
95%
0%
0%
0%
0%
91%
110%
91%
0%
0%
98%
127%
112%
0%
76%
121%
84%
95%
95%
0%
77%
120%
84%
0%
0%
111%
101%
101%
144%
127%
127%
97%
97%
114%
90%
90%
120%
76%
0%
111%
87%
84%
110%
98%
84%
86%
86%
95%
86%
86%
0%
0%
118%
102%
102%
114%
85%
89%
102%
0%
80%
80%
80%
92%

115%
113%
1%
123%
123%
900%
900%
900%
166%
111%
1%
166%
11%
11M1%
104%
104%
117%
117%
101%
121%
101%
112%
112%
107%
155%
113%
145%
103%
136%
101%
112%
112%
110%
102%
136%
100%
149%
149%
143%
109%
109%
155%
151%
151%
113%
113%
0%
1M1%
11%
134%
102%
142%
143%
116%
107%
141%
103%
111%
106%
106%
102%
100%
100%
115%
103%
150%
123%
123%
128%
103%
104%
112%
102%
108%
108%
108%
140%

to LONEPEAK 230 ck 1
to PNPKAPS 230 ck 1

to PNPKAPS 230 ck 1
line REACH to PNPKAPS 230 ck 1
line REACH to PNPKAPS 230 ck 1
line REDMSA_E to FOURCORN 500 ck 1
line REDMSA_E to FOURCORN 500 ck 1
line REDMSA_E to FOURCORN 500 ck 1
line ROGERS to PINPK 230 ck 1

line ROGERS to PINPK 230 ck 1

line ROGERS to PINPK 230 ck 1

line ROGERS to PINPK 230 ck2
line ROGERS to PINPK 230 ck 2
line ROGERS to PINPK 230 ¢k 2

line ROGERS to SPOOKHIL 230 ck 1
line ROGERS to SPOOKHIL 230 ck 1
line ROGERS to SPOOKHIL 230 ck 1
ine ROGERS to SPOOKHIL 230 ¢k 1
line ROUNDVLY to PEACOCK 230 ck 1
line ROUNDVLY to PEACOCK 230 ck 1
line ROUNDVLY to PEACOCK 230 ck 1
line RUDD  to WHITETNK 230 ck 1
line RUDD  to WHITETNK 230 ck 1
line S.TRAIL to ROBERTS 138 ck 1
line SAG.EAST to ORACLE 115¢ck 1
line SAG.EAST to SAG.WEST 115 ck 1
line SAG.EAST to SAG.WEST 115 ck 1
line SAG .EAST to SAG.WEST 115 ck 1
line SAGUARO to CATSHV12 230 ck 1
line SAGUARO to CATSHV12 230 ck 1
line SAGUARO to CATSHV13 230 ck 1
line SAGUARO to CATSHV13 230 ck 1
line SAGUARO to TATMOMLI 230 ck 1
line SAGUARO to TORTOLIT 500 ck 4
line SAGUARQO to TORTOUT 500 ¢k 1
line SAGUARO to TORTOLIT 500 ck 1
line SAN_JUAN to MCKINLEY 345 ck 1
line SAN_JUAN to MCKINLEY 345 ck 2
line SANDARIO to BRAWLEY 115c¢ck 1
line SANTAN to THUNDRST 230 ck 1
line SANTAN to THUNDRST 230 ck 1
line SANTAN to THUNDRST 230 ck 1
line SANTAN to THUNDRST 230 ck 1
line SANTAN to THUNDRST 230 ck 1
line SANTAN to THUNDRST 230 ck 1
line SANTAN to THUNDRST 230 ck 1
line SANXAVER to SNYDHILL 115 ck 1
line SECNOL to CHOLLA 500 ck 1
line SECNOL to CHOLLA 500 ck 1
line SECNOL. to CHOLLA 500ck 1
line SECNOL to CHOLLA 500 ck 1
line SHIPROCK to FOURCORN 345 ck 1
line SHIPROCK to SAN_JUAN 345 ck 1
line SIGURDPS to GLENCANY 230 ck 1
line SIGURDPS to GLENCANY 230 ck 1
line SIGURDPS to GLENCANY 230 ck 1
line SILVERK2 to SUPERIOR 115 ¢k 1
line SILVERKG to BROWNING 500 ck 1
line SILVERKG to BROWNING 500 ck 1
line SILVERKG to BROWNING 500 ck 1
line SILVERKG to BROWNING 500 ck 1
line SILVERKG to BROWNING 500 ck 1
line SILVERKG to BROWNING 500 ck 1
line SILVERKG to BROWNING 500 ck 1
line SILVERKG to BROWNING 500 ck 1"
line SILVERKG to BROWNING 500 ck 1
line SILVERKG to GOLDFELD 230 ck 1
line SILVERKG to GOLDFELD 230 ck 1
line SN.CRUZ to IRVNGTN 138 ck 1
line SN.CRUZ 1o IRVNGTN 138 ck 1
line SN.CRUZ to IRVNGTN 138 ck 1
line SN.CRUZ to IRVNGTN 138 ck 1
line SN.CRUZ to IRVNGTN 138 ck 1
line SNTAROSA to CAT07500 500 ck 1
line SNTAROSA to CAT07500 500 ck 1
line SNTAROSA to CAT07500 500 ck 1
line SNTAROSA to CAT07500 500 ck 1

line REACH
line REACH
line REACH




GLENDALW-GLENDALE 230 ck 1 line
GLENDALW-AGUAFRIA 230 ck 1 line
ROGERS -PINPK 230 ck 1 line
ROGERS -PINPK 230 ck 2 fine
WINCHSTR-VAIL 345 ck 1 line
SNTAROSA-CATSHV01 230 ck 2 line
SNTAROSA-CATSHV01 230 ck 2 line
E. LOOP -NE.LOOP 138 ck 1 line
SAG.EAST-MARANA 115ck 1 line
SAG.EAST-MARANA 115ck 1 line
BICKNELL-THREEPNT 115 ck 1 line
THREEPNT-SNDARIO 115 ck 1 line
ROGERS -PINPK 230 ck 1 line
ROGERS -PINPK 230 ck 2 line
COOLIDGE-SUN ARIZ 230 ck 1 line
COOLIDGE-SUN ARIZ 230 ck 2 line
SAG.EAST-MARANA 115 ck 1 line
VAIL2 345/138 ck 1 tran
WINCHSTR-VAIL 345 ck 1 line
BICKNELL-THREEPNT 115 ck 1 line
THREEPNT-SNDARIO 115 ck 1 line
GLEN PS 230/230 ck 1 tran
KAYENTA -SHIPROCK 230 ck 1 line
KAYENTA -LNGHOUSE 230 ck 1 iine
SHIPROCK 345/230 ck 1 tran
WINCHSTR-VAIL 345 ck 1 line
CHOLLA -SAGUARO 500 ck 1 line
SAG.EAST-MARANA 115 ck 1 line
WINCHSTR-VAIL 345 ck 1 line
GLEN PS 230/230 ck 1 tran
KAYENTA -SHIPROCK 230 ck 1 line
KAYENTA -LNGHOUSE 230 ck 1 line
SHIPROCK 345/230 ck 1 tran
CHOLLA -SAGUAROQO 500 ck 1 line
SNTAROSA-CATSHV01 230 ck 2 line
SAG.EAST-MARANA 115 ck 1 line
ROGERS -PINPK 230 ck 1 line
ROGERS -PINPK 230 ck 2 line
VAIL 345/138 ck 1 tran
WINCHSTR-VAIL 345 ck 1 line
GLEN PS 230/230 ck 1 tran
KAYENTA -SHIPROCK 230 ck 1 line
KAYENTA -LNGHOUSE 230 ck 1 line
SHIPROCK 345/230 ck 1 tran
GLENDALW-GLENDALE 230 ck 1 line
GLENDALW-AGUAFRIA 230 ck 1 line
CACTUS -PNPKAPS 230 ck 1 line
CASGRAPS-DBG 230 ck 1line
SNTAROSA-CATSHV01 230 ck 2 line
CASGRAPS-DBG 230 ck 1 fine
CASGRAPS-CASAGRND 230 ck 1 line
SNTAROSA-CATSHV01 230 ck 2 line
SAG.EAST-MARANA 115 ck 1 line
SAG.EAST-MARANA 115ck 1 line
AVRA -SNDARIO 115 ck 1 line
THREEPNT-SNDARIO 115 ck 1 line
WINCHSTR-VAIL 345 ck 1 line
GLENDALW-GLENDALE 230 ck 1 line
GLENDALW-AGUAFRIA 230 ck 1 line
SAG.EAST-MARANA 115ck 1 line
BICKNELL-THREEPNT 115 ck 1 line
THREEPNT-SNDARIO 115 ¢k 1 line
SAG.EAST-MARANA 115ck 1 line
SONOITA -VALENCIA 115 ck 1 line
THREEPNT-SNDARIO 115 ck 1 line
SAG.EAST-MARANA 115 ck 1 line
SN.CRUZ -IRVNGTN 138 ck 1 line
LOSREALS-VAIL 138 ck 1 line
TWNTYSEC-E. LOOP 138 ck 1 line
LOSREALS-VAIL 138 ck 1 line
CHOLLA -SAGUARO 500 ck 1 line
SAG.EAST-MARANA 115 ck 1 line
VAIL 345/138 ck 1 tran
WINCHSTR-VAIL 345 ck 1 line
AVRA -SNDARIO 115 ck 1 line
BICKNELL-THREEPNT 115 ck 1 line
THREEPNT-SNDARIO 115 ck 1 line

line_508
line_508
line_508
fine_508
line_508
line_481
line_50

line_227
line_320
line_250
line_250
line_250
line_321
line_321
line_321
line_321
line_197
line_197
line_197
line_197
line_197
line_187
line_197
line_197
line_197
line_393
line_198
line_198
line_198
line_198
line_198
line_198
line_198
line_199
line_1998
line_199
line_199
line_199
line_199
line_199
line_199
line_199
line_199
line_199
line_51

line_51

line_52

line_430
line_430
line_305
line_305
line_305
line_265
line_474
line_474
line_474
line_456
line_421
line_421
line_300
line_300
line_300
line_301
line_301
line_301
line_322
line_236
line_236
line_238
line_238
line_200
line_200
line_200
line_200
line_200
line_200
line_200

102%
102%
97%
97%
12%
118%
79%
114%
0%
84%
0%
0%
0%
0%
0%
0%
00/0
88%
123%
78%
78%
101%
95%
83%
121%
115%
94%
0%
106%
0%
0%
0%
M"M7%
99%
75%
79%
0%
0%
119%
150%
100%
93%
81%
120%
94%
94%
0%
0%
79%
0%
0%
85%
93%
0%
0%
84%
122%
0%
0%
92%
78%
78%
79%
0%
0%
0%
106%
110%
110%
97%
0%
0%
116%
94%
0%
82%
84%

101%
101%
98%
98%
111%
129%
0%
103%
117%
129%
79%
7%
0%
0%
0%
0%
0%
88%
121%
80%
80%
103%
96%
84%
123%
112%
84%
0%
103%
00/0
0%
0%
119%
89%
82%
124%
0%
0%
114%
147%
101%
95%
83%
122%
94%
94%
0%
89%
83%
105%
99%
93%
140%
112%
0%
89%
120%
0%
0%
138%
82%
82%
129%
82%
0%
111%
98%
105%
104%
92%
84%
0%
112%
91%
0%
86%
91%

110%
110%
122%
122%
123%
191%
127%
123%
145%
159%
102%
105%
104%
104%
117%
117%
145%
100%
137%
104%
107%
133%
120%
108%
155%
126%
110%
151%
114%
128%
116%
104%
150%
115%
123%
152%
117%
117%
124%
166%
132%
119%
107%
154%
101%
101%
109%
111%
127%
128%
117%
138%
180%
145%
101%
118%
134%
109%
109%
172%
106%
112%
160%
101%
103%
142%
114%
115%
114%
102%
109%
145%
121%
102%
102%
112%
119%

line SNTAROSA to CAT07500 500 ck 1
line SNTAROSA to CAT07500 500 ck 1
line SNTAROSA to CAT07500 500 ck 1
line SNTAROSA to CAT07500 500 ck 1
line SNTAROSA to CAT07500 500 ck 1
line SNTAROSA to CATSHVO01 230 ck 1
line SNTAROSA to DBG 230 ck 1
line SNYDER to E. LOOP 138 ck 1
line SNYDHILL to BLACKMTN 115 ck 1
line SONOITA to VALENCIA 115 ¢k 1
line SONOITA to VALENCIA 115 ck 1
line SONOITA to VALENCIA 115 ck 1
line SPOOKHIL to COOLIDGE 230 ck 1
line SPOOKHIL to COOLIDGE 230 ck 1
line SPOOKHIL to COOLIDGE 230 ck 1
line SPOOKHIL to COOLIDGE 230 ck 1
line SPRINGR to CORONADO 345 ck 1
line SPRINGR to CORONADO 345 ck 1
line SPRINGR to CORONADO 345 ck 1
line SPRINGR to CORONADO 345 ck 1
line SPRINGR to CORONADO 345 ck 1
line SPRINGR to CORONADO 345 ck 1
line SPRINGR to CORONADQ 345 ck 1
line SPRINGR to CORONADO 345 ck 1
line SPRINGR to CORONADO 345 ck 1
line SPRINGR to LUNA 345 ck 1

line SPRINGR to PYOUNG 345 ck 1
iine SPRINGR to PYOUNG 345 ck 1
line SPRINGR to PYOUNG 345 ck 1
line SPRINGR to PYOUNG 345 ck 1
line SPRINGR to PYOUNG 345 ck 1
line SPRINGR to PYOUNG 345 ck 1
line SPRINGR to PYOUNG 345 ck 1
line SPRINGR to VAIL2 345 ck 1

line SPRINGR to VAIL2 345 ck 1

line SPRINGR to VAIL2 345 ck 1

line SPRINGR to VAIL2 345 ck 1

line SPRINGR to VAIL2 345 ck 1

line SPRINGR to VAIL2 345 ck 1

line SPRINGR to VAIL2 345 ck 1

line SPRINGR to VAIL2 345 ck 1

line SPRINGR to VAIL2 345 ck 1

line SPRINGR to VAIL2 345 ck 1

line SPRINGR to VAIL2 345 ck 1

line SURPRISE to EL SOL 230 ck 1
line SURPRISE to EL SOL 230 ck 1
line SURPRISE to WESTWNGW 230 ck 1
line TESTTRAK to CASAGRND 230 ck 1
line TESTTRAK to CASAGRND 230 ck 1
line TESTTRAK to SNTAROSA 230 ck 1
line TESTTRAK to SNTAROSA 230 ck 1
line TESTTRAK to SNTAROSA 230 ck 1
line THREEPNT to SNDARIO 115 ck 1
line THREEPNT to VALEN-SW 115 ck 1
line THREEPNT to VALEN-SW 115 ck 1
line THREEPNT to VALEN-SW 115 ck 1
line TORTOLIT to RANVISTO 138 ck 1
line TS6  to PNPKAPS 230 ck 1

line TS6  to PNPKAPS 230 ck 1

line TUCSON to DEL BAC 115 ck 1
line TUCSON to DEL BAC 115 ck 1
line TUCSON to DEL BAC 115 ck 1
line TUCSON to ORACLE 115 ck 1
line TUCSON to ORACLE - 115 ck 1
line TUCSON to ORACLE 115 ck 1
line TWINPEAK to SANDARIO 115 ck 1
line TWNTYSEC to E. LOOP 138 ck 1
line TWNTYSEC to E. LOOP 138 ck 1
line VAIL  to S.TRAIL 138 ck 1

line VAIL  to S.TRAIL 138 ck 1

line VAIL  to SOUTH 345 ck 1

line VAIL  to SOUTH 345 ck 1

line VAIL  to SOUTH 345 ck 1

iine VAIL  to SOUTH 345 ck 1

line VAIL  to. SOUTH 345 ck 1

line VAIL  to SOUTH 345 ck 1

line VAIL  to SOUTH 345 ck 1




SAG.EAST-MARANA 115 ¢k 1 line
THREEPNT-SNDARIO 115 ck 1 line
CHOLLA -SAGUARO 500 ck 1 line
FOURCORN 500/345 ck 1 tran
FOURCORN 500/345 ck 2 tran
WILOWLKW-PRESCOTT 230 ck 1 line
ROGERS -PINPK 230 ck 1 line
ROGERS -PINPK 230 ck 2 line
GLEN PS 230/230 ck 1 tran

GLEN PS -NAVAJO 230 ck 1tine
KAYENTA -SHIPROCK 230 ck 1 line
KAYENTA -LNGHOUSE 230 ck 1 line
SHIPROCK 345/230 ck 1 tran
NAVAJO -LNGHOUSE 230 ck 1 line
CACTUS -PNPKAPS 230 ck 1 line
GLENDALE-GRNDTRML 230 ck 1 line
GLENDALW-GLENDALE 230 ck 1 line
GLENDALW-AGUAFRIA 230 ck 1 line
ROGERS -PINPK 230 ck 1 line
ROGERS -PINPK 230 ck 2 line
CACTUS -PNPKAPS 230 ck 1 line
SAGUARO 230/115 ck 1 tran
SAGUARO 230/115 ¢k 1 tran
SAG.EAST-MARANA 115 ck 1 line
ROGERS -PINPK 230 ¢k 1 line
ROGERS -PINPK 230 ck 2 line
VAIL -SOUTH 345 ck 1 line

VAIL  345/138 ck 1 tran
WINCHSTR-VAIL 345 ck 1 line

E. LOOP -NE.LOOP 138 ck 1 line
IRVNGTN -TUCSON 138 ck 1 line
SN.CRUZ -IRVNGTN 138 ck 1 line
TWNTYSEC-E. LOOP 138 ck 1 line
LOSREALS-VAIL 138 ck 1 line
SONOITA -VALENCIA 115 ck 1 line
AVRA -MARANA 115ck 1 line
AVRA -SNDARIO 115 ck 1 line
BICKNELL-THREEPNT 115 ck 1 line
THREEPNT-SNDARIO 115 ¢k 1 line
GLEN PS 230/230 ck 1 tran
KAYENTA -SHIPROCK 230 ck 1 line
KAYENTA -LNGHOUSE 230 ck 1 line
SHIPROCK 345/230 ck 1 tran
PINAL_W -SNTAROSA 500 ck 1 line
CHOLLA -SAGUARO 500 ck 1 line
CASGRAPS-DBG 230 ck 1 line
SNTAROSA-CATSHV01 230 ck 2 line
ADAMS -APACHE 115ck 1 line
SAG.EAST-MARANA 115 ck 1 line
SPRINGR -VAILZ 345 ck 1 line
VAIL2 345/138 ck 1 tran

APACHE -BUTERFLD 230 ck 1 line
BUTERFLD-EMPIREsw 230 ck 1 line
COOLIDGE-SUN ARIZ 230 ¢k 1 line
COOLIDGE-SUN ARIZ 230 ck 2 line
CATO07500 500/230 ck 1 tran
CAT07500 500/230 ck 2 tran
CAT07500 500/230 ck 3 tran
CAT07500 500/230 ck 4 tran
CHOLLA -SAGUARO 500 ck 1 fine
SAG.EAST-MARANA 115 ¢k 1 line
WINCHSTR-VAIL 345 ck 1 line
GREEN-SW 345/230 ck 1 tran

GLEN PS 230/230 ck 1 tran
KAYENTA -SHIPROCK 230 ck 1 line
KAYENTA -LNGHOUSE 230 ck 1 line
SHIPROCK 345/230 ck 1 tran
CHOLLA -SAGUARO 500 ck 1 line
YAVAPA! -WILOWLKE 230 ck 1 line
GLENDALW-GLENDALE 230 ck 1 line
GLENDALW-AGUAFRIA 230 ck 1 line
WILOWLKW-PRESCOTT 230 ck 1 line
WILOWLKW-WILOWLKE 230 ck 1 line
GLEN PS 230/230 ck 1 tran
KAYENTA -SHIPROCK 230 ck 1 line
KAYENTA -LNGHOUSE 230 ck 1 line
SHIPROCK 345/230 ck 1 tran

184
79
1332
840
840
268
412
412
350
484
538
538
360
484
461
571
569
569
412
412
461
200
200
184
412
412
1110
806
1110
287
302
287
370
370

1332

1110
193
350
538
538
360
1332
323
569
569
268
323
350
538
538
360

line_475
line_475
line_426
line_426
line_426
line_426
line_426
line_426
line_426
line_426
line_426
line_426
line_426
line_426
line_55
line_55
line_55
line_55
line_55
line_55
line_506
line_506
line_506
line_506
line_506
line_506
line_506
line_506
line_506
line_506
line_506
line_506
line_506
line_506
line_506
line_506
line_506
line_506
line_506
line_506
line_506
line_506
line_506
line_506
line_202
line_202
line_202
line_202
line_202
line_202
line_202
line_202
line_202
line_202
line_202
line_202
line_202
line_202
line_202
line_448
line_448
line_448
line_448
line_448
line_448
line_448
line_448
line_8
line_8
line_8
line_8
line_8
line_8
line_8
line_8
line_8
line_8

0%
76%
93%

0%

0%
91%

0%

0%

104%
75%
97%
85%
123%
76%

0%

96%

108%
108%

88%
88%

0%
87%
86%
0%
96%
96%
88%

111%
179%
96%
102%
108%
101%
94%
90%

0%
85%
94%

105%
101%
94%
82%
120%
82%
99%

0%
79%
92%
94%

101%

102%

112%
95%

0%
0%
86%
86%
86%
0%
95%
79%

103%
92%
98%
92%
80%

118%

0%
99%

0%

0%

119%
99%
98%
92%
80%

117%

116%
81%
82%
0%
0%
2%
90%
90%
106%
7%
98%
86%
125%
77%
0%
95%
107%
107%
90%
90%
0%
107%
105%
108%
97%
97%
92%
106%
180%
88%
97%
101%
96%
90%
92%
0%
89%
97%
109%
103%
96%
84%
123%
80%
90%
87%
87%
93%
135%
99%
101%
109%
92%
97%
97%
90%
90%
90%
0%
85%
123%
100%
93%
100%
93%
81%
120%
0%
101%
0%
0%
122%
101%
99%
93%
81%
119%

0%
109%
108%
104%
104%
103%
111%
111%
136%
101%
122%
110%
157%
101%
104%
104%
116%
116%
111%
111%
109%
101%
99%
132%
120%
120%
108%
115%
207%
108%
114%
122%
107%
102%
112%
105%
124%
129%
141%
133%
120%
108%
155%
109%
116%
101%
130%
105%
166%
115%
115%
120%
103%
113%
113%
105%
105%
105%
105%
110%
152%
113%
100%
129%
117%
105%
151%
107%
119%
103%
103%
143%
119%
129%
117%
105%
151%

fine VALEN-SW to BOPP  115¢ck 1
line VALEN-SW to BOPP  115¢k 1
line VW1  to RACEWAY 500 ck 1
line VW1 to RACEWAY 500 ck 1
line VW1 to RACEWAY 500 ck 1
line VW1  to RACEWAY 500 ck 1
line VW1 to RACEWAY 500 ck 1
line VW1  to RACEWAY 500 ck 1
line VW1 to RACEWAY 500 ck 1
line VW1 to RACEWAY 500 ck 1
line VV1  to RACEWAY 500 ck 1
line VW1 to RACEWAY 500 ck 1
line VV1  to RACEWAY 500 ck 1
line VV1  to RACEWAY 500 ck 1
line WESTWNGW to PINPK 230 ck 1
line WESTWNGW to PINPK 230 ck 1
line WESTWNGW to PINPK 230 ck 1
line WESTWNGW to PINPK 230 ck 1
line WESTWNGW to PINPK 230 ck 1
line WESTWNGW to PINPK 230 ck 1
line WINCHSTR to CAT13500 500 ck 1

line WINCHSTR to CAT13500 500 ck 1
line WINCHSTR to CAT13500 500 ck 1
line WINCHSTR to CAT13500 500 ck 1
line WINCHSTR to CAT13500 500 ck 1
line WINCHSTR to CAT13500 500 ck 1
line WINCHSTR to CAT13500 500 ck 1
line WINCHSTR to CAT13500 500 ck 1
fine WINCHSTR to CAT13500 500 ck 1
line WINCHSTR to CAT13500 500 ck 1
line WINCHSTR to CAT13500 500 ck 1
line WINCHSTR to CAT 13500 500 ck 1
line WINCHSTR to CAT13500 500 ck 1
line WINCHSTR to CAT13500 500 ck 1
line WINCHSTR to CAT13500 500 ck 1
line WINCHSTR to CAT13500 500 ck 1
line WINCHSTR to CAT13500 500 ck 1
line WINCHSTR to CAT13500 500 ck 1
line WINCHSTR to CAT13500 500 ck 1
line WINCHSTR to CAT 13500 500 ck 1
line WINCHSTR to CAT13500 500 ck 1
line WINCHSTR to CAT13500 500 ck 1
line WINCHSTR to CAT13500 500 ck 1
line WINCHSTR to CAT13500 500 ck 1
line WINCHSTR to VAIL 345 ck 1

line WINCHSTR to VAIL  345ck 1

tine WINCHSTR to VAIL  345ck 1

line WINCHSTR to VAIL 345 ck 1

line WINCHSTR to VAIL. 345 ck 1

line WINCHSTR to VAIL 345 ck 1

line WINCHSTR to VAIL  345ck 1

line WINCHSTR to VAIL 345 ¢k 1

line WINCHSTR to VAIL 345 ck 1

line WINCHSTR to VAIL  345ck 1

line WINCHSTR to VAIL 345 ck 1

line WINCHSTR to VAIL.  345ck 1

line WINCHSTR to VAIL  345ck 1

line WINCHSTR to VAIL 345 ck 1

line WINCHSTR to VAIL 345 ck 1

line WINCHSTR to WILLOW 345 ck 1
line WINCHSTR to WILLOW 345ck 1
line WINCHSTR to WILLOW 345ck 1
line WINCHSTR to WILLOW 345 ck 1
line WINCHSTR to WILLOW 345 ck 1
line WINCHSTR to WILLOW 345ck 1
line WINCHSTR to WILLOW 345 ck 1
line WINCHSTR to WILLOW 345 ¢k 1
line YAVAPAI to WESTWING 500 ck 1
line YAVAPAI to WESTWING 500 ck 1
line YAVAPAI to WESTWING 500 ck 1
line YAVAPAI to WESTWING 500 ck 1
line YAVAPAI to WESTWING 500 ck 1
line YAVAPAI to WESTWING 500 ck 1
line YAVAPAI to WESTWING 500 ck 1
line YAVAPA| to WESTWING 500 ck 1
line YAVAPAI to WESTWING 500 ck 1
line YAVAPAI to WESTWING 500 ck 1



l CHOLLA -SAGUARO 500 ck 1 line 1332 line_800 0% 0% 108% Pinal West - Toltec 345kV ck 1
SNTAROSA-CATSHVO1 230 ck 2 line 287 line_800 0% 0% 124% Pinaf West - Toltec 345kV ck 1
WINCHSTR-VAIL  345c¢k 1 line 1110 line_800 0% 0% 137% Pinal West - Toltec 345kV ck 1

; PINAL_W -SNTAROSA 500 ck 1 line 2598 line_800 0% 0% 100% Pinal West - Toltec 345kV ck 1
WINCHSTR-VAIL 345 ¢k 1 line 1110 line_801 0% 0% 128% Toltec - South 345kV ck 1
CHOLLA -SAGUARO 500 ck 1 line 1332 line_802 0% 99% 130% Toltec-Saguaro 500kV ck 1
SNTAROSA 500/230 ck 1 tran 598 line_802 0% 76% 102% Toltec-Saguaro 500kV ck 1
SNTAROSA 500/230 ck 2 tran 598 line_802 0% 76% 102% Toltec-Saguaro 500kV ck 1

) SNTAROSA 500/230 ck 3 tran 598 line_802 0% 76% 102% Toltec-Saguaro 500kV ck 1
CASGRAPS-DBG 230 ck 1 line 900 line_802 0% 89% 107% Toltec-Saguaro 500kV ck 1
SNTAROSA-CATSHVO1 230 ck 2 line 287 line_802 0% 96% 146% Tolec-Saguaro 500kV ck 1
GLENDALW-GLENDALE 230 ck 1 line 569 line_802 0% 101% 111% Toltec-Saguaro 500kV ck 1
GLENDALW-AGUAFRIA 230 ck 1 line 569 line_802 0% 101% 111% Toltec-Saguaro 500kV ck 1
SAG.EAST-MARANA 115ck 1 line 184 line_802 0% 108% 132% Toltec-Saguaro 500KV ck 1

l ROGERS -PINPK 230 ck 1 line 412 line_802 0% 97% 122% Toltec-Saguaro 500kV ck 1
ROGERS -PINPK 230ck 2 line 412 line_802 0% 97% 122% Toitec-Saguaro 500KV ck 1
WINCHSTR-VAIL 345 ck 1 line 1110 line_802 0% 107% 119% Toltec-Saguaro 500KV ck 1
E. LOOP -NE.LOOP 138 ck 1 line 287 line_802 0% 85% 107% Toltec-Saguaro 500kV ck 1

} IRVNGTN -TUCSON 138 ck 1 line 302 line_802 0% 93% 113% Toktec-Saguaro 500KV ck 1
SN.CRUZ -IRVNGTN 138 ck 1 line 287 line_802 0% 97% 121% Toitec-Saguaro 500kV ck 1

/ TWNTYSEC-E. LOOP 138 ck 1 line 370 line_802 0% 95% 109% Toltec-Saguaro 500kV ck 1
SONOITA -VALENCIA 115 ck 1 line 67 line_802 0% 96% 122% Toltec-Saguaro 500kV ck 1
AVRA -SNDARIO 115ck 1 line 79 line_802 0% 78% 116% Toltec-Saguaro 500KV ck 1
BICKNELL-THREEPNT 115 ck 1 line 136 line_802 0% 90% 121% Toitec-Saguaro 500kV ck 1
THREEPNT-SNDARIO 115 ck 1'line 79 line_802 0% 97% 132% Toltec-Saguaro 500kV ck 1
COOLIDGE-SUN ARIZ 230 ck 1 line 415 line_802 0% 96% 114% Toltec-Saguaro 500KV ck 1
COOLIDGE-SUN ARIZ 230 ck 2 tine 415 line_802 0% 96% 114% Toltec-Saguaro 500KV ck 1
PINAL_W -SNTAROSA 500 ck 1 line 2598 line_802 0% 82% 115% Toltec-Saguaro 500kV ck 1

/ CAT07500 500/230 ck 1 tran 598 line_802 0% 87% 106% Toltec-Saguaro 500kV ck 1

: CATQ7500 500/230 ck 2 tran 598 line_802 0% 87% 106% Toltec-Saguaro S00kY ck 1
CAT07500 500/230 ck 3 tran 598 line_802 0% 87% 106% Toiltec-Saguaro 500kV ck 1
CATO07500 500/230 ck 4 tran 598 line_802 0% 0% 106% Toltec-Saguaro 500kV ck 1

y SAG.EAST-MARANA 115 ck 1 line 184 tran_578 78% 123% 152% tran BICKNELL 230 to BICKNELL 115c¢ck 1
BICKNELL 230/115 ck 2 tran 112 tran_578 93% 96% 121% tran BICKNELL 230 to BICKNELL 1156 ck 1
SAG.EAST-MARANA 115ck 1 line 184 tran_618 78% 123% 152% tran BICKNELL 230 to BICKNELL 115 ck 2
BICKNELL 230/115 ck 1 tran 112 tran_618 93% 96% 121% tran BICKNELL 230 to BICKNELL 115¢ck 2
SNTAROSA-CATSHVO01 230 ck 2 line 287 tran_623 77% 84% 123% tran CAT07500 500 to CATSHV07 230 ck 1
COOLIDGE-SUN ARIZ 230 ck 1 line 415 tran_623 0% 87% 101% tran CAT07500 500 to CATSHV(07 230 ck 1
COOLIDGE-SUN ARIZ 230 ck 2 line 415 tran_623 0% 87% 101% tran CAT07500 500 to CATSHV07 230 ck 1
CATO07500 500/230 ck 2 tran 598 tran_623 92% 94% 109% tran CATO7500 500 to CATSHVO7 230 ck 1
CATO07500 500/230 ck 3 tran 598 tran_623 92% 94% 109% tran CATO7500 500 to CATSHV07 230 ck 1
CATO07500 500/230 ck 4 tran 598 tran_623 0% 0% 109% tran CATO7500 500 to CATSHV07 230 ¢k 1
CHOLLA -SAGUARO 500 ck 1 line 1332 tran_535 0% 0% 107% tran CHOLLA 345to CHOLLA 230 ck1
GREEN-SW 345/230 ck 1 tran 193 tran_616 132% 132% 140% tran COPPERVR 345 to COPPERVR 230 ck 1
FOURCORN 500/345 ck 2 tran 840 tran_519 0% 0% 167% tran FOURCORN 500 to FOURCORN 345 ck 1
GLEN PS 230/230 ck 1 tran 350 tran_519 0% 0% 120% tran FOURCORN 500 to FOURCORN 345 ck 1

. KAYENTA -SHIPROCK 230 ck 1 line 538 tran_519 0% 0% 110% tran FOURCORN 500 to FOURCORN 345 ck 1
SHIPROCK 345230 ck 1 tran 360 tran_519 0% 0% 142% tran FOURCORN 500 to FOURCORN 345 ck 1

- FOURCORN 500/345 ck 1 tran 840 tran_520 0% 0% 167% tran FOURCORN 500 to FOURCORN 345 ck 2
GLEN PS 230/230 ck 1 tran 350 tran_520 0% 0% 120% tran FOURCORN 500 to FOURCORN 345 ck 2
KAYENTA -SHIPROCK 230 ck 1 tine 538 tran_520 0% 0% 110% tran FOURCORN 500 to FOURCORN 345 ck 2

) SHIPROCK 345/230 ck 1 tran 360 tran_520 0% 0% 142% tran FOURCORN 500 to FOURCORN 345 ck 2
SHIPROCK 345/230 ck 1 tran 360 tran_599 119% 121% 153% tran GALLEGOS 230 to GALLEGOS 115ck 1
CHOLLA -SAGUARO 500 ck 1 iine 1332 tran_592 0% 0% 107% tran GLEN PS 230 to GLENCANY 230 ck 1
GLENDALW-GLENDALE 230 ck 1 line 569 tran_592 0% 0% 108% tran GLEN PS 230 to GLENCANY 230 ck 1
GLENDALW-AGUAFRIA 230 ck 1 line 569 tran_592 0% 0% 108% tran GLEN PS 230 to GLENCANY 230 ck 1
ROGERS -PINPK 230 ck 1 fine 412 tran_592 0% 90% 111% tran GLEN PS 230 to GLENCANY 230 ck 1
ROGERS -PINPK 230 ck 2 line 412 tran_592 0% 90% 111% tran GLEN PS 230 to GLENCANY 230 ck 1
GLEN PS 230/230 ck 1 tran 350 tran_583 87% 89% 115% tran GLENCANY 345 to GLENCANY 230 ck 1
GLENCANY 345/230 ck 2 tran 330 tran_593 114% 116% 143% tran GLENCANY 345 to GLENCANY 230 ck 1
KAYENTA -SHIPROCK 230 ck 1 line 538 tran_593 84% B85% 108% tran GLENCANY 345 to GLENCANY 230 ck 1
SHIPROCK 345/230 ck 1 tran 360 tran_593 108% 109% 139% tran GLENCANY 345 to GLENCANY 230 ck 1

1 GLEN PS 230/230 ck 1 tran 350 tran_594 87% 89% 115% tran GLENCANY 345 to GLENCANY 230 ck 2
GLENCANY 345/230 ck 1 tran 330 tran_594 114% 116% 143% tran GLENCANY 345 to GLENCANY 230 ck 2

' KAYENTA -SHIPROCK 230 ck 1 line 538 tran_594 84% 85% 106% tran GLENCANY 345 to GLENCANY 230 ck 2
SHIPROCK 345/230 ck 1 tran 360 tran_594 108% 109% 139% tran GLENCANY 345 to GLENCANY 230 ck 2

) COPPERVR 345/230 ck 1 tran 224 tran_580 115% 116% 123% tran GREEN-SW 345 to GREEN-SW 230 ck 1

I WINCHSTR-VAIL 345 ck 1 line 1110 tran_614 122% 120% 135% tran IRVMID3 138 to IRVNGTN 138 ck 1
WINCHSTR-VAIL 345 ck 1 fine 1110 tran_615 123% 120% 135% tran IRVMID4 138 to [RYNGTN 138 ck 1
CACTUS -PNPKAPS 230 ck 1 line 461 tran_548 111% 111% 116% tran KYRENE 500 to KYR-NEW 230¢ck 5
GLENDALE-GRNDTRML 230 ck 1 line 571 tran_548 95% 94% 102% tran KYRENE 500 to KYR-NEW 230ck 5
SNTAROSA-CATSHV01 230 ck 2 fine 287 tran_548 0% 0% 115% tran KYRENE 500 to KYR-NEW 230ck 5

| GLENDALW-GLENDALE 230 ck 1 line 569 tran_548 107% 106% 114% tran KYRENE 500 to KYR-NEW 230 ck 5

' GLENDALW-AGUAFRIA 230 ck 1 line 569 tran_548 107% 106% 114% tran KYRENE 500 to KYR-NEW 230ckS5S

| ROGERS -PINPK 230 ck 1 line 412 tran_548 84% 86% 107% tran KYRENE 500 to KYR-NEW 230c¢ck 5
ROGERS -PINPK 230 ck 2 line 412 tran_548 84% 86% 107% tran KYRENE 500 to KYR-NEW 230ck 5
CHOLLA -SAGUARO 500 ck 1 tine 1332 tran_561 93% 82% 107% tran MESQUITE 500 to MESQUITE 230 ck 1




GLEN PS 230/230 ck 1 tran
KAYENTA -SHIPROCK 230 ck 1 line
KAYENTA -LNGHOUSE 230 ck 1 line
WINCHSTR-VAIL 345 ck 1 line
THREEPNT-SNDARIO 115 ¢k 1 line
THREEPNT-SNDARIO 115 ck 1 line
GLEN PS 230/230 ck 1 tran
KAYENTA -SHIPROCK 230 ck 1 line
SHIPROCK 345/230 ck 1 tran

GLEN PS 230/230 ck 1 tran
KAYENTA -SHIPROCK 230 ck 1 line
SHIPROCK 345/230 ck 1 tran

GLEN PS 230/230 ck 1 tran
KAYENTA -SHIPROCK 230 ck 1 line
SHIPROCK 345/230 ck 1 tran
GLENDALW-GLENDALE 230 ck 1 line
GLENDALW-AGUAFRIA 230 ck 1 fine
GLENDALW-GLENDALE 230 ck 1 line
GLENDALW-AGUAFRIA 230 ck 1 fine
GLENDALW-GLENDALE 230 ck 1 line
GLENDALW-AGUAFRIA 230 ck 1 fine
SAGUARO 230/115 ck 1 tran
SAG.EAST-MARANA 115 ck 1 line
SAGUARO 230/115 ck 1 tran
THREEPNT-SNDARIO 115 ck 1 line
THREEPNT-SNDARIO 115 ck 1 line
CHOLLA -SAGUARO 500 ck 1 line
SAGUARO 500/230 ck 1 tran
SAGUARO 500/230 ck 2 tran
SAGUARQO 230/115ck 1 tran
SAGUARO 230/115ck 1 tran
SNTAROSA-CATSHVO1 230 ck 2 line
SHIPROCK 345/230 ck 1 tran
GALLEGOS-BERGIN 115 ck 1line
ANIMAS -SULLIVAN 115 ck 1 line
BERGIN -FOOTHILS 115 ck 1 line
FOOTHILS-HOODMESA 115 cK 1 line
ROGERS -THUNDRST 230 ck 1 line
ROGERS -PINPK 230 ck 1 iine
ROGERS -PINPK 230 ck 2 line
COOLIDGE-SUN ARIZ 230 ck 1 line
COOLIDGE-SUN ARIZ 230 ck 2 line
SNTAROSA 500/230 ck 2 tran
SNTAROSA 500/230 ck 3 tran
SNTAROSA-CATSHVO01 230 ck 2 line
SNTAROSA 500/230 ck 1 tran
SNTAROSA 500/230 ck 3 tran
SNTAROQOSA-CATSHVO1 230 ck 2 line
SNTAROSA 500/230 ck 1 tran
SNTAROSA 500/230 ck 2 tran
SNTAROSA-CATSHV01 230 ck 2 line
SAG.EAST-MARANA 115 ck 1 iine
WINCHSTR-VAIL 345 ck1 line
BICKNELL-THREEPNT 115 ¢ck 1 line
THREEPNT-SNDARIO 115 ¢k 1 line
CHOLLA -SAGUARO 500 ck 1 line
SNTAROSA-CATSHVO01 230 ck 2 line
SAG.EAST-MARANA 115 ck 1 line
ROGERS -PINPK 230 ck 1 line
ROGERS -PINPK 230 ck 2 line
VAIL  345/138 ck 1 tran
WINCHSTR-VAIL 345 ck 1 line
GLEN PS 230/230 ck 1 tran
KAYENTA -SHIPROCK 230 ck 1 line
KAYENTA -LNGHOUSE 230 ck 1 line
SHIPROCK 345/230 ck 1 tran
ROGERS -PINPK 230 ck 1 line
ROGERS -PINPK 230 ck 2 line
WESTWING 500/230 ck 3 tran
WESTWING 500/230 ck 2 tran
YAVAPAI 500/230 ck 2 tran
YAVAPA! 500/230 ck 1 tran

1110

1494
1494
336
336

tran_561
tran_561
tran_561
tran_587
tran_587
tran_620
tran_601
tran_601
tran_601
tran_602
tran_602
tran_602
tran_603
tran_603
tran_603
tran_606
tran_606
tran_607
tran_607
tran_608
tran_608
tran_544
tran_544
tran_545
tran_521
tran_522
tran_810
tran_810
tran_810
tran_810
tran_810
tran_810
tran_595
tran_596
tran_596
tran_596
tran_596
tran_5563
tran_553
tran_553
tran_553
tran_553
tran_584
tran_584
tran_584
tran_585
tran_585
tran_585
tran_586
tran_586
tran_586
tran_568
tran_568
tran_568
tran_568
tran_569
tran_569
tran_569
tran_569
tran_569
tran_569
tran_569
tran_569
tran_569
tran_569
tran_569
tran_523
tran_523
fran_524
tran_525
tran_527
tran_528

99%
93%
81%
0%
0%
oo/ﬂ
90%
86%
110%
90%
86%
110%
90%
86%
111%
102%
102%
102%
102%
102%
102%
104%
0%
105%
0%
0%
0%
0%
0%
0%
0%
0%
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87%
82%
85%
85%
109%
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1%
0%
0%
85%
85%
0%
85%
85%
0%
85%
85%
0%
0%
96%
82%
83%
99%
0%
79%
0%
0%
119%
149%
99%
93%
81%
120%
88%
88%
95%
95%
110%
110%

100%
94%
82%

114%

0%
76%
92%
87%

112%
92%
87%

112%
92%
87%

112%

102%

102%

102%

102%

102%

102%

127%

123%

128%
76%
76%

900%

900%

900%

900%

900%

900%

110%
88%
84%
86%
86%

110%

112%

112%
96%
96%
83%
83%
0%
83%
83%
0%
330/0
83%
0%

115%
96%
83%
85%
88%
0%

124%
0%
0%

114%

147%

101%
94%
83%

121%
90%
90%
95%
95%

109%

109%

129%
M"M7%
105%
126%
103%
102%
120%
110%
143%
120%
110%
143%
120%
110%
143%
110%
110%
110%
110%
110%
110%
117%
0%
118%
103%
103%
102%
112%
112%
104%
102%
121%
142%
112%
106%
110%
110%
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134%
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111%
111%
110%
110%
110%
110%
110%
110%
110%
110%
110%
143%
109%
106%
112%
115%
123%
152%
117%
M7%
124%
166%
131%
118%
107%
154%
111%
111%
100%
101%
115%
115%

tran MESQUITE 500 to MESQUITE 230 ck 1
tran MESQUITE 500 to MESQUITE 230 ck 1
tran MESQUITE 500 to MESQUITE 230 ck 1
tran NLOOP230 230 to N. LOOP 138 ¢k 1
tran NLOOP230 230to N. LOOP 138 ck 1
tran PANTANO 230 to PANTANO 115ck 1
tran PINPKBRB 345 to PINPK 230 ck 1

tran PINPKBRB 345 to PINPK 230 ck 1
tran PINPKBRB 345 to PINPK 230 ck 1

tran PINPKBRB 345 to PINPK 230 ck 2
tran PINPKBRB 345 1o PINPK 230 ¢k 2
tran PINPKBRB 345 1o PINPK 230 ck 2
tran PINPKBRB 345 to PINPK 230 ¢k 3
tran PINPKBRB 345 to PINPK 230 ck 3
tran PINPKBRB 345 to PINPK 230 ck 3
tran PNPKAPS 500 to PNPKAPS 230 ck 1
tran PNPKAPS 500 to PNPKAPS 230 ck 1
tran PNPKAPS 500 to PNPKAPS 230 ck 2
tran PNPKAPS 500 to PNPKAPS 230 ck 2
tran PNPKAPS 500 to PNPKAPS 230 ck 3
tran PNPKAPS 500 to PNPKAPS 230 ¢k 3
tran SAGUARO 230 to SAG.EAST 115c¢k 1
tran SAGUARCO 230 to SAG.EAST 115c¢ck 1
tran SAGUARO 230 to SAG.WEST 115c¢k 1
tran SAGUARO 500 to SAG.EAST 115¢ck 1
tran SAGUARO 500 to SAG.WEST 115ck 1
tran Saguaro 500/230 ck 3

tran Saguaro 500/230 ck 3

tran Saguaro 500/230 ck 3

tran Saguaro 500/230 ck 3

tran Saguaro 500/230 ck 3

tran Saguaro 500/230 ck 3

tran SHIPROCK 230 to SHIPROCK 115ck 1
tran SHIPROCK 345 to SHIPROCK 230 ck 1
tran SHIPROCK 345 to SHIPROCK 230 ck 1
tran SHIPROCK 345 to SHIPROCK 230 ck 1
tran SHIPROCK 345 to SHIPROCK 230 ck 1
fran SILVERKG 500 to SILVERKG 230 ck 1
tran SILVERKG 500 to SILVERKG 230 ck 1
tran SILVERKG 500 to SILVERKG 230 ck 1
tran SILVERKG 500 to SILVERKG 230 ck 1
tran SILVERKG 500 to SILVERKG 230 ck 1
tran SNTAROSA 500 to SNTAROSA 230 ck 1
tran SNTAROSA 500 to SNTAROSA 230 ck 1
tran SNTAROSA 500 to SNTARQSA 230 ck 1
tran SNTAROSA 500 to SNTAROSA 230 ck 2
tran SNTAROSA 500 to SNTAROSA 230 ck 2
tran SNTAROSA 500 to SNTAROSA 230 ck 2
tran SNTAROSA 500 to SNTAROSA 230 ¢k 3
tran SNTAROSA 500 to SNTAROSA 230 ¢k 3
tran SNTAROSA 500 to SNTAROSA 230 ck 3

tran VAIL  345to VAIL  138ck 1
tran VAIL 345to VAIL  138ck 1
fran VAIL  345to VAIL  138ck 1
tran VAIL  345tc VAIL  138ck 1
tran VAIL2 345to VAIL 138 ck 1
tran VAIL2 345to VAIL  138ck 1
tran VAIL2 345to VAIL  138ck1
tfran VAIL2Z 345to VAIL  13Bck1
tran VAIL2 345to VAIL  13Bck1
tran VAIL2 345to VAIL  138ck 1
tran VAIL2 345to VAIL  138ck 1
tran VAIL2 345to VAIL  138ck 1
tran VAIL2 345to VAIL  138ck 1
fran VAILZ 345toVAIL  138ck1
tran VAILZ 345to VAIL  138ck1

tran WESTWING 500 to WESTWNGE 230 ck 1
tran WESTWING 500 to WESTWNGE 230 ck 1

tran WESTWING 500 to WESTWNGW 230 ck 2
tran WESTWING 500 to WESTWNGW 230 ck 3

tran YAVAPAL 500 toc YAVAPA! 230 ok 1
tran YAVAPAI 500 to YAVAPAI 230 ck 2
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Southwest Area Transmission

CATS HV Study Group Meeting Minutes
Santa Cruz Offices, Casa Grande, Arizona
September 8, 2005

1. Introduction and Meeting Purpose
Mark Etherton (SCWPDA,) stated the purpose is to estimate the long-term transmission needs in the study area
between Phoenix and Tucson. This is to be done by:

1) Defining the study area’s geographic boundary

2) Identifying Regional Land Use plans

3) Updating Projected Ultimate Loads based on land use plans

4) Identifying Transmission Station Needs and Alternatives to Interconnect

5) Analyzing transmission alternatives and opportunities

6) Publishing results

The previous saturated load study was completed a few years ago and due to tremendous growth it is time to do an
update. The intent is to update these high level plans every 5 years. This meeting will examine land use and load
growth assumptions, determine which commercial and residential areas would impact load densities, and update the
load study.

Discussion Following the Meeting Purpose:
o  Western requested load projections focus on the 15-year horizon rather than saturated load projections.
Western believes the 15-year projections would be much more realistic and applicable to ten-year
transmission planning for this particular CATS HV study area.

2. Review of Meeting Notes from July 28, 2005 Meeting
The following corrections were requested to the July 28, 2005 notes:
1) “The report can be found on the WesTTrans OASIS site...” should be changed to read "The new path
rating can be found on the WesTTrans OASIS site, ..."
2) The term “Western guy ....” should be replaced with “Tom Field of Western ....”
3) Add “Casa Grande voiced a concern about possible problems caused by overlapping territories between
existing load-serving entities because they are not building their systems in a coordinated long-term plan.”

3. Steps to Develop of Long-Term HV Transmission System
The proposed development of the Long Term HV (115kV and higher) transmission system will be accomplished by:
e Determining the study area’s geographic boundary
The group defined the study area boundary between Phoenix and Tucson, or from the Gila Indian
Reservation to the Saguaro Power plant. A map will be used to define the study boundary.
¢ Identifying Regional Land Use plans
Comprehensive and/or General Plans and discussions with Town/City/County planners will assist with
identifying land use plans
s Updating Projected Ultimate Loads based on land use plans
Estimated total demands will be calculated using projected land uses and average electric demands for
defined demand types (i.e. residential/commercial loads)
¢ Identifying Transmission Station Needs and Alternatives to Interconnect
Based on estimated size and location of the Projected Ultimate Loads, substation locations will be proposed
and transmission lines will be proposed to best serve the proposed substations.
e Analyze transmission alternatives and opportunities
Participants will review the transmission proposals and narrow the alternatives to the optimum locations
and routes.

e  Publish Findings




Discussion Following the Development of the Long Term HV Transmission System
To help Western with its 10 Year Plan, Western would like the map for this study to be similar to the ones that SRP
and APS developed for planning the greater Phoenix area. Western would like the CATS map to include:
»  The study area divided into one square-mile blocks with a number in each square mile representing either
its projected peak load for a 15-year horizon or its saturated load at some indefinite future time.
The service territories of each load-serving entity.
The natural and man-made barriers (both existing and anticipated).
The existing transmission system.
The proposed or planned new transmission facilities (both lines and stations).

4. Summary of Regional General Plans

City of Casa Grande

Casa Grande presented an overview of their General Plan 2010. Presentation highlights include:

* A general plan process occurs every 10 years and is approved by voters. Casa Grande’s general plan is
available on their website.

e (Casa Grande has defined boundaries with Maricopa and Coolidge and is in the process of negotiating
another boundary. The City limits are currently 60 sq miles, but the planning area encompasses 270 sq
miles.

The estimated population in the Casa Grande plan is 391,877.
General Plan assumptions included: 30% of the land for open areas such as streets, parks, etc. and 2.8
persons per dwelling unit.

e If Casa Grande used a general plan similar to the Chandler’s, Casa Grande could be home to 1.2 million
people. The current population is 35,000.

o  There were 1135 new home permits issued last year. There will be 1750 new homes this year with an
anticipated 2500 to 3000 next year. Maricopa is building 800 new homes per month.

Pinal County

Pinal County provided the following information about growth in the region:

The county is addressing 18 major plan amendments and 12 in district 3.

Combined, Maricopa, Casa Grande, and Coolidge are issuing 2000 to 2500 building permits per month.
Projections estimate 1 to 1.5 million homes in AMA (active management area) west of Casa Grande.
Pinal County will be revising their general plan incorporate the general plan of each municipality.
300,000 establishments are going through zoning.

Pinal County was 6™ fastest growing county in country based on 2003 to 2004 data. There was a 19.3 %
growth rate from 2004 to 2005.

Pinal county has met with SRP to be educated about the growth and electric needs

CATS HV members may want to note the following meeting: Arizona’s Town Hall meeting, held in the
spring of 2006, will address the development in Arizona. Participants will be try to figure out when enough
growth is enough growth.

Maricopa and Electrical District #3
Mark mentioned that ED3 has been working with the City of Maricopa as they develop their General Plan to identify

the electrical requirements to match the growth expected in the General Plan. ED3 has determined that the bulk
transmission needs for the area can be served from two bulk transmission substations (Pinal West and Maricopa) to
meet the currently identified General Plan growth. ED3 expects to also identify potential 69kV substations and
69kV corridors as part of the General Plan effort.




5. Utility Assumptions and Relationship to Land Use Plans

The lively discussion of utility assumptions and relationship to land use plans netted the following conclusions:
» Coincident peak load/demand will be used in this analysis

4 kW peak per residential house (dwelling)

SRP estimates typical load density at 14 to 15 MW per square mile, but it is not just residential.

APS estimates when an area is 95% residential that 7 to 8 MW/square mile is a reasonable demand.

SRP said it is difficult to estimate load densities for commercial loads.

K.R. Saline has been using the rule of thumb that every commercial 100,000 square feet equals 1 MW,

APS estimates heavy commercial loads at 40 to 45 kW per acre, including parking areas, 30 kW per acre

medium commercial loads and 14 kW per acre for light loads.

o Reservation land will be very minimally developed

Discussion following Utility Assumptions and relationship to land use plans:
e (Casa Grande offered access to planned area developments as land use guides to determine dwellings per
square mile for our residential density and then apply 4kW per residential to determine the load density.
e 2005 Peak summer loads were
a. APS’s peak load was about 7,000 MW
b. SRP’s peak load was about 6,100 MW.
e  Other impacts to limiting load growth/development:
a. Fuelprices
b. Water availability
o ED2 suggested that the active management areas (AMA) of each city for determining the water issues
should be consulted for this analysis. AMA requires that all land developers must prove that they have 100
years of water before they can build.

6. Projects of Mutual Interest to CATS HV Region

Southwest Transmission Cooperative 230kV Saguaro South Line

STWC presented their planned “Saguaro Southern Line Project” located in the western portion of their system. A
diagram of the project was provided and is attached. SWTC has an immediate need for the proposed facility at Red
Rock (not the existing Red Rock substation on the WAPA system) for 2007. SWTC’s Red Rock facility connects to
the existing Saguaro substation via a 230kV line. Red Rock will eventually have 230kV link to a proposed 230kV
Sandario substation via the existing Twin Peaks substation in 2013 and 2014. The Red Rock substation will be a
230/24.9-kV substation with a 17-20MW load. SWTC will also be building a 115 kV line from Sandario to the
proposed BOPP substation in 2012 and a 115 kV line from the proposed BOPP substation to the existing Valencia
substation in 2009.

Western Ten-Year Transmission Plan
Western will provide a status update on the Ten Year Planning process at the next meeting. For this meeting,
Western stated that Western:
¢ requested annual peak load projections from each customer that has loads embedded on the Western
system.
o Is concurrently performing an in-house annual load projection for each load based on metered peak loads
from prior years.

Discussion Following Projects of Mutual interest to CATS HV region:
The ACC asked about 69 kV subtransmission plans to be studied. The focus for this analysis is 115kV and higher
for the January 2006 deadline. After January, the Study Group may address subtransmission plans.

Next CATS HV Meeting
The next CATS HV meeting will:

e review, update, and tweak the first draft of the saturated load study area
e review the load projections using assumptions gathered from this meeting
e hear Western’s 10 Year Plan update

The next CATS HV meeting will be October 6™ hosted by the Santa Cruz Water and Power Districts Association
offices, Casa Grande, Arizona 1:30 pm to 4:00 pm.
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CATS HV Study Group

September 8, 2005
1:30PM to 4:00PM
Location: Santa Cruz Water & Power Districts Association

Conference Room
410 E. Florence Bivd.

Casa Grande, AZ

Meeting called by: CATS HV Study Group

Purpose: CATS HV Study Group meeting to review items of mutual interest for the
HV system between Phoenix and Tucson.
----- Agenda Topics —---
1. Introductions and Meeting Purpose

~

. Summary of Meeting Notes from July 28, 2005 meeting

3. Steps of Development of Long-Term HV Transmission System

»

o w

Identification of Regional Land Use Plans

Update Projected Ultimate Loads based on Land Use Plans
Transmission Station Needs and Alternatives to Interconnect
Analysis of Alternatives and Opportunities

Draft Report

Summary of Regional General Plans

City of Casa Grande, Coolidge, Florence, Maricopa, etc.
Pinal County
Others?

Utility Assumptions and Relationship to Land Use Plans
. Projects of Mutual Interest to CATS HV region

Southwest Transmission Company 230kV line, Saguaro south
Western Ten-Year Transmission Plan

Others?

Action Items:

1.

2
3.
4
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Southwest Area Transmission

CATS HV Study Group Meeting Minutes
Santa Cruz Offices, Casa Grande, Arizona
October 6, 2005
Introductions and Meeting Purpose
Participants (see attached attendee list) reviewed items of mutual interest for the High Voltage
transmission system between the Phoenix and Tucson load centers.

Summary of Meeting Notes from September 8, 2005 meeting
No changes or updates were requested from participants regarding the September meeting minutes.

Steps of Development of Long-Term HV Transmission System
The following steps will be followed to develop the long term HV transmission system.
o Identification of Regional Land Use Plans
o Presented & Discussed at September 2005 meeting
Update Projected Ultimate Loads based on Land Use Plans
o Presented preliminary saturated load values at the October 2005 meeting
Transmission Station Needs and Alternatives to Interconnect
o Discussed at October meeting and estimated substations and lines at the October 2005
meeting.
Analysis of Alternatives and Opportunities
o Preliminary results anticipated for November 3™ meeting
Draft Report
o Anticipated December 2005 — January 2006 timeframe

Draft Findings of Updating Projected Ultimate Loads
Review of Utility Assumptions for Various Load Types
e Participants reviewed the Utility assumptions for the load types discussed at the September 2005
meeting
Summary of General Plans Collected
e General plans were collected from Casa Grande, Coolidge, Eloy, Florence, Marana, Maricopa,
Oracle, San Manuel and Pinal County.
First Draft Review of Area by Area Loads
e Participants reviewed the first draft of area loads. The following changes were requested:
o Coolidge demand appeared to low because of recent General Plan changes which will
increase the number of dwelling units per acre for several areas in their planning area.
o Eloy planning area appeared too small. It was suggested to meet with the Eloy planner to
get a better idea on the planning area.

G:\SWAT\SWATO5\SWAT-CATS HV 05110-06-05\Minutes_CATS HV 10-06-05.doc 1




o Florence demand appeared too light. Participants suggested increasing the demand due
to known medium and high-density Planned Area Developments (PADS) permitted in
town’s planning area.

o Casa Grande’s planning area should be 270 square miles, not the 204 square miles
shown. Casa Grande indicated their planning area and adjacent planning areas may
overlap.

o The State trust land usage was discussed. Land use assumptions were generally placed in
one of the categories based on their anticipated development as known today for the
purposes of reviewing potential bulk station requirements, for discussion only:

»  High = 150MW per 36 sq mile (near existing growth corridors, I-10 & towns)
»  Medium= 100MW per 36 sq mile (further from existing growth corridors, but
could be developed in the next 20 years)
=  Low = 50MW per 36 sq mile (far from existing growth corridors, growth unlikely
in the next 20 years)
= None =0 MW per 36 sq mile (un-developable terrain, large tracts of BLM lands,
military area)
» NOTE: These areas will be reviewed further to examine the specific land use
potential for load development.
Potential Bulk Substation Requirements
e 13-14 new receiving (230kV/69kV substations) were identified in the study area.
Red flags indicated potential locations for new substations
Blue flags indicated existing substations
Green Flags indicated existing generation substations
No new generation is proposed for the region. The existing generation in the study region is
limited to Sundance, Desert Basin and Saguaro. Of the three, only Sundance has any proposal to
expand its facility. To serve the load in this study area, additional generation may be required
and will be determined as the area continues to develop and the transmission system import
capability constraints are reviewed.

Transmission Alternatives to Connect Bulk Substations to the System

e Transmission alternatives, to connect the 13 proposed substations resulted in a plan that would
upgrade all 115kV to 230kV

e The transmission plan anticipates no 115kV substations and lines remaining, except those lines
in area that anticipate no development.

e 230/69kV substations will be used to serve load instead of 230/115kV substations.

o Use of existing corridors was preferred over creating new paths, although there may be
opportunities to extend from existing corridors a relatively short distance depending on siting
conditions.

e Due to the projected demand and lack of proposed generation in the study region, additional
generation may have to be added to support the projected demand.

G:\SWAT\SWAT05\SWAT-CATS HV 0510-06-05\Minutes_CATS HV 10-06-05.doc 2




Projects of Mutual Interest to CATS HYV region
e Western provided a status update on their 10 Year Plan process and projects:

o South of Phoenix conversion in place to Casa Grande.

o Casa Grande through Empire and ED4 (1950’s line construction) substations and lines
are intended to be upgraded to 230kV to the EDS substation. 230kV upgrades will
progress north out of the EDS substation. There are no plans to upgrade the 115kV lines
out of ED5 south to Saguaro.

o Western is trying to project future demand based on past peak metered loads. Western
would like to have CATS HV saturated load values sanity check the Western peak loads
projected for the next ten years.

G\SWAT\SWATO5\SWAT-CATS HV 05\10-06-05\Minutes_CATS HV 10-06-05.doc 3
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SWAN October 6, 2005 y P

Seuthwest Ared Transmission 1:30PM tO 4:00PM

Location: Santa Cruz Water & Power Districts Association
Conference Room
410 E. Florence Blvd.

Casa Grande, AZ

Meeting called by: CATS HV Study Group

Purpose: CATS HV Study Group meeting to review items of mutual interest for the
HYV system between Phoenix and Tucson.

1. Introductions and Meeting Purpose

2. Summary of Meeting Notes from September 8, 2005 meeting
3. Steps of Development of Long-Term HV Transmission System
e Identification of Regional Land Use Plans
e Update Projected Ultimate Loads based on Land Use Plans
e Transmission Station Needs and Alternatives to Interconnect
e Analysis of Alternatives and Opportunities
e Draft Report
4. Draft Findings of Updating Projected Ultimate Loads
e Review of Utility Assumptions for Various Load Types

e Summary of General Plans Collected

First Draft Review of Area by Area Loads

Potential Bulk Substation Requirements
5. Alternatives to Connect Bulk Substations to the System
6. Projects of Mutual Interest to CATS HV region
e Western Transmission System Plans
e Others?
Action Items:
1.

2
3.
4
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CATS HV 2005 Saturated Load Study Progress

Status Update October 6, 2005
Accomplishments:

Assumptions:

o Defined Study area and Demand categories

¢ Determined land use for: Casa Grande, Coolidge, Eloy, Florence, Marana, Maricopa,
Oracle, San Manuel, BLM, roads, remaining undefined area assigned to “County”
Drafted Land and Demand Assignments

Meetings with: Pinal County and Town of Florence

The table below shows the demand assumptions used for the draft Saturated Load Study as
determined at the September CATS HV meeting:

Commercial Residential
Heavy 45kW/acre Low 4kW per home * { d.u. per acre
Medium 30kW/acre Medium 4kW per home * 3.5 d.u. per acre
Light 14kW/acre High 4kW per home * 5.0 d.u. per acre
Government use Jight Commerdial
Other Uses Other Uses
State Land OkW per sq mile Agriculture 1000kW per sq mile
Reservation Land 100-500 kW per sq mile Parks S00KW per sq mile
Existing ROW/Roads | OkW per sq mile
Preliminary Findings:
Planning Area Land Use Assignment Demand Assignment
Total Square miles of Study area 5242 sqmi
1 acre x  0.001563 =square mile 3354651  acres
640 acre x _0.001563 = 1 square mile Estimated Demand Avg (MVISQ MILE)
Casa Grande 204  sq. miles 1304 MW 6.40
Coolidge 189  sq. miles 817 MW 484
Eloy 71 sq. miles 212 MW 382
Florence 144 sq.miles 275 MW 1.91
Marana 120 sq.mies 460 MW 383
Maricopa 270 sq.mies 889 Mw 329
Oracle 11 sq.miles 83 MW 5.56
Sublotal 1010 3q. mies 4180 MW
Reservation Land in Study area
San Carios indisn Res. 26390 Acres 42  sq.miles 4 MW 010
Gila River Indian Res. 156011 Acres 244 3q.miles 24 MW 0.10
Ak-Chin Indian Res. 21458 Acres 34 sq.miles 7 MW 0.50
Tohono Indian Res. 574987 Acres 898 sq. miles 80 Mw 0.10
Bureau of Land Management (BLM) land 488 sq. miles 0 MW 0.00
Roads/Highway 15% of study area 788 2q. miles 0 MW 0.00
Sublotal 2472 sq. miles 135 MW 0.05
County (Tois Study Ares minus the defined and usage) 4759  sq. miles 4232 MW Low 241
6487 MW High 369
Totals 5242 sq. miles B547 MW Low 763

Next Steps:

10802 MW High

® 9 e O

G:\SATLOAD2005\Status Reports\Status10-06-05.doc

Address any concerns/changes from 10/6/05 CATS HV meeting

Locate preliminary substations to serve load and add to map

Prepare 3-5 alternatives to serve proposed load via transmission alternatives
Begin PSLF modeling (substations, loads, and lines).




Southwest Area Transmission

CATS HV Study Group Meeting Minutes
Santa Cruz Offices, Casa Grande, Arizona
November 3, 2005

I. Introductions and Meeting Purpose
Everyone in attendance was asked to introduce himself and state their company
affiliation. A copy of the agenda and list of attendees is attached to these notes.
The purpose of this meeting is two fold:
1. Review long range load projections prepared by the various cities
2. Discuss study methodology and assumptions for use conducting power flow
studies.

II. Summary of meeting notes from the October 6, 2005 meeting.
Notes from the October 6, 2005 prepared and distributed earlier. There was no addition
or deletions to these meeting notes.

II1. Steps for Development of Long Term HV Transmission System

Mark distributed a map showing the study area, freeways, cities and municipal General
Plan boundaries (black boundary lines). Also distributed was a document titled
“Summary of Land and Demand”. This document was compiled from the specific
General Plans land use of the cities shown. Load density for the three Pinal County
undefined planning areas (from the planning map), mostly state trust land, was based on
the input from neighboring cities, proximity to major freeways, and best use of the land
as known today. No available land use data was available for load growth on the four
Indian reservations and saturated load was subsequently shown to be low. The total
saturated load for the entire study area is approximately 10,399 megawatts.

Discussion Items

In reviewing the saturated load data, Tom Martin-ED2 felt that the loads for the Coolidge
area seemed quite high. He felt a 50% load level case should be run as sensitivity.
Chuck Russell-SRP stated that current load growth in the SRP area is around 14
mw/square mile. Total build out in some area is expected to be even higher than the 14
mw/square mile.

Given the amount of saturated load, 10,399 megawatts, all 115 KV transmission lines
within the study area would need to be converted and modeled at 230 KV.

In dividing the study area into probable receiving station areas, it was decided that each
receiving station would serve around 500 megawatts. APS’ receiving station design
utilizes 230/69 KV transformers that are each rated 188MVA. APS will allow a 20%
overload for a single contingency outage. SRP uses 250MVA transformers in their newer

-1-




receiving stations. In the past, SRP utilized a design which consisted of four 167 MVA
230/69kV transformers. For the purposes of this study however, the loads will be
modeled on the 230kV bus to avoid the need to show the number of transformers and
size.

Thus far, all new 230/69kV receiving stations for the study area can be located along
existing transmission corridors, with the exception of receiving stations #11, 15, and 16.
These will require new transmission corridors.

New transmission represented in the study case would be represented as being built with
1272 ACSS conductor. SRP personnel stated that the base case power flow should show
a double circuit line between Santa Rosa and Browning substation. A single circuit
230kV line between Santa Rosa and SE Valley would be determined by the study results.

Draft Study Plan

e The power flow base case to be utilized for the saturated load study transmission
analysis will be the 2015 CATS study base case.

o A fifty percent load level (approximately S000MW) case will initially be built and
reviewed under the various conditions prior to proceeding to the “saturated load
level”.

e Generation Scenarios:

o Existing generation located within the study area, importing the
remainder.
o Zero generation and import all of the required resources to serve load.
o Double existing generation at the existing site, importing the remainder.
Additional generation outside of the study area may also be required.
Loads in the power flow case will be represented at the 230kV bus with unity
power factor.

o Single Contingency, power flow analysis only will be conducted.

e Additional transmission facilities within the study may also be required following
the initial review of transmission facilities currently identified on the study map.

Next CATS HV Meeting

Mark stated that at the next CATS HV meeting he would like to present the rough power
flow analysis with the system representation currently identified.

Mark stated that the next CATS HV meeting will be December 1st at the same place from
1:30 pm to 4:00 pm.




CATS HV Study Group

November 3, 2005

Southwest Area Transmission 1:30PM tO 4:00PM

Location: Santa Cruz Water & Power Districts Association
Conference Room
410 E. Florence Blvd.
Casa Grande, AZ

Meeting called by: CATS HV Study Group

Purpose: CATS HV Study Group meeting to review items of mutual interest for the
HYV system between Phoenix and Tucson.

1. Introductions and Meeting Purpose

2. Summary of Meeting Notes from October 6, 2005 meeting
3. Steps of Development of Long-Term HV Transmission System
e Identification of Regional Land Use Plans Completed
¢ Update Projected Ultimate Loads based on Land Use Plans Completed
o Changes to the areas (Coolidge/Florence/Maricopa)

o Changes to the residential assignment

e Transmission Station Needs and Alternatives to Interconnect In Progress
e Analysis of Alternatives and Opportunities November
e Draft Report December

4. Alternatives to Connect Bulk Substations to the System

5. Generation options to serve load

a. increase existing (Sundance/Desert Basin/Saguaro)

b. add proposed/certificated (Springerville 3/Palo Verde Hub)

c. new facilities (Toltec/Bowie/Springerville 4/ Desert Rock/Randolf/San Manuel)
6. Alternatives/Sensitivities

e No new generation
Action Items:
L.

2
3.
4




TSNy TTIWRISTL NP ) o\ oD | (RG] -499 - 075 Rk W10 + N
QD TP IV Ly L Ll €21 -<TS “Z A2 [RYYIN 27 TV
§ATEYTIvuId ToT $ apn - aindd, afP9-29¢ -0l Suny Teuid J%m\aglwzmmi
Weo™s qﬁ@u IRE NV [597-05¢€ -209 Sdv $F17349C VPSVA
WSS B op sk pAOBOPD ohTT L5200 Séy vyany sevecq
WT5Zp SIS piAbE JhLE ~€2Z <28 247 AoCoipf QI AV
7ob B U URf T - 509-€%) LA ok v e S N
| Vi R A I TS INAV IS R Vi ¥m PiTy T Wy ]
A ro . S S WAL D HLEO <~ F0D =p SUSWOY SN0
W WO D 2 BV 140 997 709 Jdyg | TH=IEen @xﬂm\\N
| o) T OH oI\m LT L9485 gV
N T@& ZINIT |  OLEY 699-£79 dv o NS\ o 4
‘ JoEI a‘uwtx,;».? b3 lu SVONSQ SES - »2G -IrFS DAVAS SONVRD SO073
ﬁ I 4GP ) B T ) 2IC179S5 FO0CY ATy
| Woo sules @S| £0.,0-608-209 vadmos, ___uopeys Yew
LA E INOHd ANYdWOO JNVN
7V 'epuelis) ese)
‘PAIG 8JU8J0l4 "F OLY

WooYy 92usIeuod)
SMPQ ZNI) B)URS :UONBIO]
Nd00:¥ 03 Nd0E:T
S0-AON-¢

dnoxo Apms AH SIV)D

“THE N B B N I N B N W



Apmis peo psjeinjes

AH S1VO §00¢

86°1 MW 66201 sajiw 'bs  zpzg sjejoL
000 MW 0 so|w ‘bs g9z juswinuopy jeuoljeN 1e9sa(g ueilouos
LL°0 MW Ggl sa|w 'bs gLzl leyoigng
010 MW 06 sojw ‘bs 868 Saldy L86Y.G 'S8y uelpu| ouoyoj
050 MW L sollw 'bs  pg Saly gSvle 'S9Y UBIPU| UIYD-YY
oL'0 MAN ¥2 sajiw 'bs {2 S8I0V L1L09SE 'S9Y UBIpU| JBARY BllD
010 MN ¥ sollw ‘bs  z $3.0Y 0669¢ 'S8y uelpu| sole) ueg

eaJe ApmS U] pue] UOHBAIISOY
99°'L MW 599% sojiw ‘bs  £0gz |ejolang
0Ll MW 1621 so|lw 'bs  09. ¢ eauy Buiuue|q fjunoy
960 MW SiLL sejw bs 19} Z bauy buiuueld Ajunoy
962 MW 6522 s9lw 'bs  zgg L ealy Bujuueld Ayunon
¥8°G MW 6695 sollw bs  G6 [eyogng
96°¢ M €9 sojlw ‘bs || ajoeip
60V MW 6601 sollw 'bs 692 edooLeyy
GS'¥ MW 9vS sejw ‘bs  0z| euesey
85'S M L16 sojlw 'bs g9} @oua.lol4
173 MW 2GS sajiw 'bs |1 \qosm
GL'6 MW 8601 soIw ‘bs  Qz| abpitoon
z5'9 MW ogel sojiw 'bs 0z apuelic) ese)

(311w OS/MIN) BAY puewsa( pajeun)s3 uejd U9 WOl Jji dienbs | = €9GL00°0 X dI9e 039

9|l arenbs= £€9G1L00°0 X 2Joe |

sale 1G9¥GEE
1w'bs ves eaJe Apnig Jo sajiw atenbg |ejo)

juswubissy asn pueT ealy Bujuueld

Juswubissy puewaq

puewaq pue pue jo Alewwing




v ey GO'LO’LL :@1eq Juud

Y11 i

E w%%ﬁ >DD._.wD<O._Dm_.r<N_D._.<w>I-wl_.<O

8l
S9N

o

apiap anbuey

391H SELL

Yoo

)
(VLI DIVNST LIV

% oniliy | -
:m>w:meE: QOQ eussen© VNVHYA | A&junog
e A1unoo eBUBJIEN =
-

Emm:i

ALNNOD YWNId

314 SELL

vioLHold

5
JO}SOUDUIN goung apeIQ Jueld 19Mog osenbes’
A 910810 1) e

= =
sunds 2
.8 w8 Sowio

&

AEEESEREEEERY

Z Aiuno)

sl —————— ..FL ‘ / — ALNNOD TYNId

UoijeAlasSaYy
ueipu| ouoyoy

ewied 7203
3ONVANNS

ebpijoo)

69-0€£21 uiseg yasaq

VdVM/SPUEIS Esed

uewpgm
uaphey

2ou8i0|4

()
unsLyo

@mtbm 3NOT1 a0,

ALNNOO TYNId -
AINNOD YdOOIHYA

P

391 SEL

ALNAOD TYNId

w xuﬁo&wo.mw
~ uuewIH

o
?w_: lajpueyd

o
Haq0

(¢]
Jenng NI ONINMONS

" syBieH ._u_u_n.uuzu ALNNOJD VdOIIMYN

311N8 INOT
7

adnjepens
o

ugane]

AMH S mmm

AMH 3LVLS m—
JAvISHINE

speoy sofe

sy e [77]

awa ]

S |

we[ ]

aunuey pue
008

~ocz s m

9BeyoA aur pesodoig
4005

AAGYE ‘G e

DI0EZ ‘067 e 155

su
P ———

sonmsans. [

oneseues pesodosd,

uoneieuss Bunsig

uonessue

Aunoo 5
Er—
soiykoms|
suonmsans pesodaig
vonsans Bunsoc3 [~y

suopeisang

puaban

apJa Ojed 0]




Southwest Area Transmission

CATS HV Study Group Meeting Minutes
Santa Cruz Offices, Casa Grande, Arizona
December 1, 2005

1) Introductions and Meeting Purpose
Participants (see attached attendee list) reviewed items of mutual interest for the High Voltage
transmission system between the Phoenix and Tucson load centers.

2) Summary of Meeting Notes from November 3, 2005 meeting
No changes or updates were requested from participants regarding the November meeting minutes.

- N PE N Ty BN

3) Steps of Development of Long-Term HV Transmission System

The following steps will be followed to develop the long term HV transmission system.
Identification of Regional Land Use Plans - complete

Update Projected Ultimate Loads based on Land Use Plans - complete
Transmission Station Needs and Alternatives to Interconnect - current meeting
Analysis of Alternatives and Opportunities — current meeting

Draft Report for January 2006

4) First pass at Transmission Model Diagram

A presentation was made showing the existing 115kV and 230kV systems and slowly bringing in new
230kV and 500kV elements to the study region. To make the diagram better, it was suggested that
another color be used to show those 115kV lines upgraded to 230k V. Participants suggested moving
substations for the geographic maps.

Four Additional Geographic maps were used to show:
1) Study area (Phase 1 map)

2) Receiving stations (Phase 2 map)

3) Receiving station boundaries (Phase 3 map)

4) Proposed Generation & transmission (Phase 4 map)

5) Transmission Analysis

The attached power point presentation showed the transmission model, development of the 50% load
case, and preliminary findings and conclusions. There were some voltage and overload issues, but not
on the newly added elements. The 100% case should find issues as several CATS HV elements were
loaded 40-70% in the 50% load case. Unless critical to solving the PSLF case, any overloads seen in the
100% case will be identified, but not mitigated. Also reviewed, and provided, were complete
contingency results for the half load case.

G:\SWAT\SWATO5\SWAT-CATS HV 05\12-01-05\Minutes_CATS HV 12-01-05.doc 1
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Participants discussed the findings of the half load case and items that should be included in the report.
Some requested items to place in the report were:
e Study limitations: not addressing outside study area overloads and voltage issues and generation
(resource) assumptions impacts the exterior study system
e Tables/charts showing new line miles, upgraded line miles, existing/new substations, generation
used
Maps
Existing corridors used for most of the additions

6) Alternatives/Sensitivities
For the 100% load case, transmission alternatives that could be used to improve the system include:
a) 2™ Palo Verde—Pinal West 500kV line (already modeled)
b) 2™ Westwing-South 345kV line
¢) Additional 230kV out of Pinal West
d) 500kV line from Saguaro to CATS11-Pinal South/CATS 7)

Next Meeting:
The next meeting is scheduled for January 12, 2006 at the Santa Cruz Water & Power Districts
Association Conference Room, 410 E. Florence Blvd, Casa Grande, AZ.

G:\SWAT\SWATO5\SWAT-CATS HV 05\12-01-05\inutes_CATS HV 12-01-05.doc 2



CATS HV Study Group

December 1, 2005

1:30PM to 4:00PM

Location: Santa Cruz Water & Power Districts Association
Conference Room
410 E. Florence Blvd.
Casa Grande, AZ

Southwest Area Transmission

Meeting called by: CATS HV Study Group

Purpose: CATS HV Study Group meeting to review items of mutual interest for the
HV system between Phoenix and Tucson.

1. Introductions and Meeting Purpose

2. Summary of Meeting Notes from November 3, 2005 meeting
3. Steps of Development of Long-Term HV Transmission System
e Identification of Regional Land Use Plans Completed
e Update Projected Ultimate Loads based on Land Use Plans Completed
o Changes to the areas (Coolidge/Florence/Maricopa)

o Changes to the residential assignment

e Transmission Station Needs and Alternatives to Interconnect First Draft
e Analysis of Alternatives and Opportunities First Draft
e Draft Report January

4. First pass at Transmission Model - Diagram

5. Transmission Analysis
a. Transmission Model
b. Development of 50% Load Case only
¢. Preliminary Findings and Conclusions
6. Alternatives/Sensitivities
e Resource alternatives
Action Items:
1. Need to Schedule Next Meeting

2.
3.
4
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CATS HV Study Group Meeting Minutes
Santa Cruz Offices, Casa Grande, Arizona
January 13, 2006

1) Introductions and Meeting Purpose
Participants (see attached attendee list) reviewed items of mutual interest for the High Voltage
transmission system between the Phoenix and Tucson load centers.

2) Summary of Meeting Notes from December 1, 2005 meeting
No changes or updates were requested from participants regarding the November meeting minutes.

3) Steps of Development of Long-Term HV Transmission System

The following steps will be followed to develop the long term HV transmission system.
Identification of Regional Land Use Plans - complete

Update Projected Ultimate Loads based on Land Use Plans - complete
Transmission Station Needs and Alternatives to Interconnect - complete
Analysis of Alternatives and Opportunities — current meeting - complete

Draft Report for January 2006 — Current meeting

4) Report Review and Comments
a) Executive Summary:
Suggested changes to the executive summary included:
e definition of “saturated” load study
e definition of “corridor” as used in this analysis or change “corridor” to “linear feature
o Add title of 2003 study referenced in the executive summary for better reference
e Reference current load in study area (approximately S00MW)
b) Report Format:
Suggested changes to the report included
e Address what study work should be performed in the future
e Change title of report to an “interim” or “progress” report for submittal on January 31
e clarify line distance (existing, existing — new, is SEV 500kV project included?) table
¢) Additional Sections/remove sections
Suggested changes
e provide more background to why the study was performed (phenomenal growth)
e education for cities/towns/electric personnel
e develop section to address studies that should be conducted in the future or to enhance
this study/analysis
e remove reactive support (caps and synchronous condenser) tables and better explain that
these were added to support the imports, and that an alternative would be local generation
with reactive capability

9%

GASWAT\SWATOB\SWAT-CATS HV 06101-13-06\Minutes_CATS HV 01-13-06.doc 1




5) Next Steps
Comments and revisions will be incorporated into the “interim” report by 1/27/06.

As part of their 10 Year plan submittal, SRP presented their summary of the CATS HV and 500kV
(Pinal West-SouthEast Valley/Browning) transmission studies (see attachment).

Next Meeting:

No future meetings are planned after the submittal of the progress/interim report, although future
meetings are a possibility.

G\SWAT\SWATOB\SWAT-CATS HV 06\01-13-06\Minutes_CATS HV 01-13-06.doc 2
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CATS HV Study Group

January 13, 2006

1:30PM to 4:00PM

Location: Santa Cruz Water & Power Districts Association
Conference Room
410 E. Florence Blvd.
Casa Grande, AZ

AT

Southwest Area Transmission

Meeting called by: CATS HV Study Group

Purpose: CATS HV Study Group meeting to review items of mutual interest for the
HV system between Phoenix and Tucson.

1. Introductions and Meeting Purpose
2. Summary of Meeting Notes from December 1, 2005 meeting

3. Steps of Development of Long-Term HV Transmission System

o Identification of Regional Land Use Plans Completed
¢ Update Projected Ultimate Loads based on Land Use Plans Completed
e Transmission Station Needs and Alternatives to Interconnect Completed
e Analysis of Alternatives and Opportunities Completed
e Draft Report Today

4. Report Review and Comments
a. Executive Summary
b. Format of report
c. Additional sections / remove sections?
5. Next Steps
e Incoprorate comments/revisions

e Publish Final by 1/27/06 so utilities can include in 10 year filings on January 31, 2006 to
ACC

Action Items:
1.
2.
3.




Some of the regional planning organizations that SRP participates in are Western Electricity
Coordinating Council (WECC), Southwest Area Transmission Pianning Group (SWAT), Southwest
Expansion Planning Group (STEP), and the Seams Steering Group-Western Interconnection
(SSG-WI) Planning Work Group. Due to the broadening of the regional planning processes, the
Central Arizona Transmission System (CATS) study group is no longer an independent regional
planning entity and now is a technical study work group within the SWAT organization. However,
the CATS-EHV and CATS-HV work groups still address the transmission issues within their

defined areas in Arizona.

This year the CATS-HV group has taken a cursory look at the transmission needs in the greater
Pinal County area. SRP’s interest in this group is twofold: 1) SRP has a large portion of Pinal
County in it's service territory, and 2) SRP has offered to publish the resuits of the preliminary
investigation into transmission requirements in Pinal County through the Pinal West — Browning

siting process.

CATS-HV PINAL COUNTY TRANSMISSION STUDY

The CATS-HV subcommittee took a high level look at the 230kV needs in the Casa
Grande/Coolidge/Florence/Eloy/Marana area by modifying an existing far term case and adding
loads representative of the land uses envisioned by the planning authorities within the area. Where
there were not land use plans, an estimate of load was made by uses or projections in the vicinity
tempered by proximity to major transportation corridors. The result of this calculation shows an

anticipated 10,000+ MW'’s at some saturated, or build out, time frame for southern Pinal County.

Based upon this estimate of load at build out, existing transmission lines and corridors in the area,

and linear features usable as transmission corridors, a network of 230kV transmission lines and




230KV stations was laid out. This load will require approximately 16 new stations (in addition to
seven existing stations) and approximately 169 miles of existing 115kV transmission converted to
230kV, 184 miles of new 230kV transmission, and 267 additional miles of 500kV transmission lines
(to reach the resources necessary to serve the projected loads). The study looked at some
sensitivity to load level and resource location. In the 50% load case, some local and remote
generation was used. In the 75% load case, more remote generation was added. And in the 100%

load case, mostly remote generation was added.

As noted in the attached report, the one system investigated satisfies the load serving

requirements for southern Pinal County. Please see the attached report in Appendix 1.

500kV TRANSMISSION

The SRP 500kV-transmission system is shown on Aftachment A. This system provides major
support o SRP’s local fransmission network and generally delivers bulk power from remote

generation to the Valley.

Pinal West - Southeast Valley/Browning

in November of 2005, SRP received the Certificate of Environmental Compatibility for this project.
SRP is in process of engineering for the separate segments of this transmission line project.

The project will be staged such that the segment from Pinal West to the APS Santa Rosa
Substation will be complete by 2008. A new 500/230kV substation will be constructed at the Santa
Rosa Substation. The 230kV portion from Browning to the proposed Dinosaur (formerly RS19)
Substation in the southeast valley will be built by 2008. A new 230/69kV substation will be
constructed at the Dinosaur substation site. The remainder of the EHV project will be constructed

in two phases. The segment from Santa Rosa to the proposed Pinal South is being proposed as a

double circuit 500/230kV line (see Attachment D) and construction on that segment is proposed for
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SALT RIVER PROIJECT

N-1-1 studies for 2006 to
accommodate planned
construction activity.

APPENDIX 2

Delivering more than power.™
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2006 CAPITAL PROJECT DESCRIPTION
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-
Budget Year 2013/2014

EHV Diagrams 115, 230 & 500kV
Area Switching Diagrams fountain2.pdf
Rec. Station Diagrams
Dist. Station Diagrams
Date: January 24, 2006 Location: Fountain/Rio Verde Area

Job Title: New Receiving Station in the Fountain/Rio Verde area
Project Summary: Construct a new Fountain Area Receiving Station with 1-280MVA 345/69kV(or 230/69kV) transformer
and connect it to 33E-25N 69kV substation by 5/2014.

Description of Work:

FOUNTAIN HILLS 345(230)KV RECEIVING STATION WORK

» Build two 345kV(230kV) buses with 6” EHPS AL tubing, bays 1-3.

> Install 3-345kV(230kV) 3000A breakers & 7-345kV(230kV) 3000A disconnects.
» Install 1-280MVA 345/69kV(230/69kV) transformer in the bay 2.

345kV(230kV) RECEIVING STATION SUBTOTAL $6,000,000
FOUNTAIN HILLS 69 KV RECEIVING STATION WORK
> Build two 69kV buses with 6” EHPS AL tubing, bays 1-3.
> Install 2-69kV 3000A, 44kA |.C. breakers & 4-69kV 3000A disconnects.
> Terminate 69kV line from 33E-25N into bay 2.

69KV RECEIVING STATION SUBTOTAL $670,000

33E-25N 69kV SUBSTATION WORK
> Install 1-69kV 2000A, 40kA 1.C. breaker & 2-69kV 2000A disconnects.

33E-25N STATION SUBTOTAL $245.000
69KV LINE WORK

» Build 1-954ACSS 69kV line from the new receiving station to 33E-25N substation.
> The furthest location of the Receiving Station from 33E-25N is 8 miles.

69KV LINE MAX. SUBTOTAL $2,000,000

ESTIMATED TOTAL $8,915,000

In-Service Date: April 30, 2014

Manager Date

Load Growth Project, TSP Contact Jeff Loehr or Jose Siiva (69kV)

Justification:

» During summer peak loading with all projects in, the voltage in the Fountain area falls below the minimum acceptable
level at several 69KV stations for an Evergreen/Pima outage. A new receiving station and associated 69kV line work in
the area will provide more long-term voltage support than the addition of capacitor banks.
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Date: January 24, 2006 Location: Fountain/Rio Verde Area
Job Title: New Receiving Station in the Fountain/Rio Verde area

Praject Summary: Construct a new Fountain Area Receiving Station with 1-280MVA 345/69kV(or 230/69kV) transformer
and connect it to 33E-25N 69KV substation by 5/2014.

Voltage @ Evergreen & Wheeler for outage of Evergreen-Pima 69kV line
without the Fountain Hills Rec. station with the Fountain Hills Rec. station
Year 2014 2015 2014 2015
Evergreen 0.949pu case diverges 0.993pu 0.988pu
Wheeler 0.950pu case diverges 0.992pu 0.987pu

NOTE: The Fountain area has 25MVAr of caps added at 33E-25N in 2010.

2003, 2004 Project Summary: The project was removed from the six-year planning period with the addition of FT#3
switching station and 25MVAr cap bank at 33E-25N.

2002 Project Summary: Construct a new Fountain Area Receiving Station or a new 69kV line of unknown mileage and
origin in the Fountain area by 05/08

2001 Project Summary: Construct a new Fountain Area Receiving Station or a new 69kV line of unknown mileage and
origin in the Fountain area by 05/07.
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