Appendix K
Additional Reports

4. Additional Reports — Utilities

a.

Guam Power Generation Study Report for Proposed USMC
Relocation

Projected CT Operating Hours
- PICES PUC B9-4 RUN Generation & Fuel Summary

Northern District Wastewater Treatment Plant Outfall Assessment —
Phase 2

. Guam Wastewater Utility Study Report for Proposed USMC

Relocation
Evaluation of Northern District Wastewater Treatment Plant Capacity

Guam Water Utility Study Report for Proposed USMC Relocation

. Groundwater in Northern Guam Sustainable Yield and Ground Water

Development

. Northern Guam Lens Study Aquifer Yield Report



This Page Intentionally Left Blank.



Appendix K - Utilities



This Page Intentionally Left Blank.









Guam Power Generation Study
Report for Proposed USMC
Relocation

July 2008, Revision 1

Department of the Navy

Naval Facilities Engineering Command, Pacific
258 Makalapa Drive, Suite 100

Pearl Harbor, HI 96860-3134

Contract Number N62742-06-D-1870/TO 0018






Guam Power Generation Study
Report for Proposed USMC
Relocation

July 2008, Revision 1

Prepared for:

. MNaval Facilities Engineering Cornmand
NAVFAC PACIFIC

Department of the Navy

Naval Facilities Engineering Command, Pacific
258 Makalapa Drive, Suite 100

Pearl Harbor, HI 96860-3134

Prepared by:

Earth Tech, Inc.
4135 Technology Parkway
Sheboygan, WI 53083

Contract Number N62742-06-D-1870/TO 0018






EXECUTIVE SUMMARY

The purpose of this study is to evaluat e the incre ase in electrical load to the Island-Wide Power
System (IWPS) required to support the proposed United States Marine Corps (USMC) relocation to
Guam, hereafter referred t o as “USMC relocation, ” and study the interconnection to the IW PS and
options avail able for power generation in Guam . The outcom e of this study needs top rovide
sufficiently detailed infor mation to supportt he Environmental I mpact S tatement process. In
September 2007, the Naval Facilities Engineering Command, P acific (NAVFAC Pacific), under
Master Contract No. N62742-06-D-18 70 issued a Task Order to TEC JV to prepare a Guam Power
Generation Study Report that evaluates the im pact resulting from the USMC relocation and identify
viable options for power generation technologies and evaluate interconnection options for th e power
generation sy stem. Earth Tech visited Naval Ba se Guam P acific facilities in Guam between 1
October and 12 October 2007, and m et with respective decision makers within NAVFAC Marianas
and several other agencies in Guam to understand the regulatory requirements, siting conditions, and
design features required for this project. This report presents the findings of our evaluations based on
the information gathered during the fi eld study, information provided b y N AVFAC Pacific, an d
subsequent detailed analysis of the Guam power generation options.

The first st ep for evaluating the power needs related to the USM C relocation to Guam and future
Department of Defense (DoD) lo ads associated with the military buildup involves determining what
new prelim inary 1 oads wo uld be added tot he is land. A summa ry of those preliminary loads is
included in Table ES-1.

Table ES-1 lists the anticipated preliminary loads for each co mponent of the military buil dup and
results in an anticipated demand load o f 47.53 megawatts (MW) attributed to USMC activities an d
160.53 MW of demand with all anticipated preliminary DoD loads (existing and future). Each of the
load values in Table ES- 1 also includes 25 percen t capacity for future loads and is ba sed on a
demand factor of 0.27 applied to the anticipated connected loads to arrive at the demand load.

Load projections provided by NAVFAC supporta preliminary total DoD fut ure planned dem and
load of 160. 53 MW (Table ES-1) which includes 47.7 MW of other planned DoD loads at Apra
Harbor and a total of 47.53 MW of f uture load s a ssociated with the USMC relocation. A major
portion of the Apra Har bor load is associated with the transient CVN b erthing. This is the
preliminary basis for re commending the potentia 1base load de mand of 60 MW with  peaking
generation for the remaining 40 MW of total future DoD load. T he majority of the peaking load is
associated with the CV N berthing expected to occur three times per year for approximately 3 weeks
each ti me. T he result is 100 MW (not includi  ng r eliability reserve of 60 percent) of additiona 1
generation de mand to m eet the prelim inary loads associated with USMC and other DoD facilities
planned for Guam (included in the last line of Table ES-1).

The majority of the USMC relocation is expect ed to complete construction between 2013 and 2015.
The military buildup in Guam also coincides with Guam Power Authority (GPA) exceeding their 1
day in 4.5 years reserve capacity to meet reliability goals. In general, the capacity GPA uses to m eet
the 1 day in 4.5 years represents 1.6 times the demand capacity required. That is to say that 1.6 MW
of capacity is required for every 1.0 MW of demand load.

As indicated in GPA’s demand forecast, the reser ve capacity is exceeded in 2016 based on t he GPA
load projections for the IWPS. GPA’ s demand forecast is based on an installed generation capacity
of 550 MW. Review of one year of GPA’s actual generation capacity indic ates an average daily
generation capacity of 455 MW or nearly 20 percent less than their stated capa city. This is largely
related to units out of service for extended periods  of time and units sim ply not available to be
scheduled into the generation capacity for the daily report.
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Consideration of GPA’ s published daily ava ilable capacity (455 MW), dem and forecast and
indicated reserve capacity to maintain a 1 day in 4.5 years reserve indicates that GPA will exceed
their reserve capacity in 2008 (or regardless of th e projected loads required by the USMC o r Apra
Harbor. The lower actual generation capacity  is the primary basis for suggesting the need for
additional generation in the near future. However, as stated else where in this report, the decision to
add generation to the IWPS is GPA’s responsibility as regulated by the Public Utilities Commission.

Table ES-1: Current and Preliminary Future Military Electrical Loads for Guam in MW

MILCON Preliminary
Existing Preliminary USMC Notional Total DoD
Demand Load Planned Increase Future Planned
Load Description (MW) Demand (MW) Demand (MW) Demand (MW)
Existing Navy electrical demand for 19 service 47.55 na na na
locations (based on peak demand data in GIMDP
report dated July 2006 [HHF 2006])
AAFB 18.1 10.80 0.57 29.47
Northwest Field 0.5 1.35 0.00 1.80
Andy South — MARBO 1.0 0.00 0.00 1.00
NCTS (North) — Finegayan plus utilities 1.2 3.53 20.10 24.83
South Finegayan Housing Area 15 0.00 8.15 9.65
Barrigada 1.3 0.00 0.00 1.3
Naval Hospital 3.2 2.07 0.00 5.27
Apra Harbor (NAVBASE Guam) 20.75 47.70 18.71 87.16
Total Electrical Loads (MW) 47.55 65.45 47.53 160.53

AAFB Andersen Air Force Base

MILCON military construction

MW megawatt

MARBO Marianas Bonins Command

na not applicable

NAVBASE Naval Base

NCTS Naval Computer and Telecommunications Station

POWER GENERATION/INTERCONNECTION ALTERNATIVES

The following four power generation alternatives are considered for this Project:

« Option 1: Recapitalize, modernize, and m odify the GPA system to support the added base
load to the GPA grid. The added generation will be provided by GPA.

« Option 2A: Construct a new Special Purpose Entity (SPE) owned/operated base load power
plant on DoD-provided 1 and specifically t o m eet load requir ements fort he facilities
associated with the USMC relocation. The fac ility would have the ability to provide excess
power to the GPA grid. Also, the GPA grid w ould be used for back-up power in the event
the SPE Plant is out of service.

» Option 2B: Construct a n ew SPE owned/operated b ase load power plant on DoD or other
provided land. The normal operation of this base load plant will be to provide power to the
GPA grid at the best available location as an Independent Power Producer (IPP). The ne w
Marine loads would be connected to the IWPS but not at the point of the new SPE facility.

« Option 3: Construct a new SPE owned/operated base load power plant for load on
N. Finegayan with no connection to ~ GPA. Th is o ption woul d require spare capacity to
provide necessary generation with one unit out of service and failure of the largest unit (if
units are not the same size).
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SUMMARY OF FINDINGS

The report evaluates three main issues and will require that each be considered separately in the final
approach. The three main issues evaluated were as follows:

« Power requir ements for additional military lo ads associated with relocating Marines to
Guam plus planned DoD loads.

« Power interconnection options to meet anticipated future military loads in Guam.

«  Power generation alternatives for both conventional and alternatives sources of power.

The power r equirements are anticipated to be 16 0.53 MW peak dem and and include all known
existing and future DoD requirements for the various branches and the transient CVN load at Apra
Harbor. The base load i ncrease attri buted to the USMC relo cation is ap proximately 47 MW.
Preliminary DoD de mand loads estimated by the Guam Integrated Military Developm ent Plan
(GIMDP) (HHF 2006) were presented in October 2007 to th ¢ GPA for prelim inary analy sis and
planning for the IWPS. Current load projections ar e based on the loading plans provided by the U.S.
Navy and are presented in Table ES-1 in units of MW in Table ES-1.

The reco mmendation supported by the load analy sis is to provi de generation that m eets the load
requirements and includes capacity that supports th e sy stem reliability needs (1.6 tim es base load
provides a level of generation that includes capacity to meet reliability expectations). The generation
would be made up of 6 0 percent base load and 40 percent peaking generation capacity. This
generation mix is based on recommendations included in the business case analysis for planned DoD
loads. This will require 75 MW (45 MW base lo ad and 30 MW peaking generation) for USMC
projected loads and 104 MW (62.4 MW base load and 41.6 MW peaking generation) for other Do D
loads anticipated in Guam . Each of these values includes 60  percent capaci ty to support sy stem
reliability requirements.

The detailed results of GPA’ s load flow analy sis and anticipated IWPS im provements required to
support those loads are presented elsewhere in this report and summarized below:

«  The IWPS will require upgrades to existing transmission lines and facilities to alleviate lin e
overloading and unacceptable voltages. The results of the analysis are presented in
Appendix A Guam Power Authority Load Flow Analysis Data
Appendix B Customer Service Agreement
Appendix C Navy-Provided Outage Data
Appendix D Detailed Cost Tables for IWPS Improvements
« There is a need to add generation within the next 5—7 years to meet system requirements.

»  The responsibilit y f or s ystem im provements and additional generation lies with GPA
(reference current Customer Service Agreement Article 1, pages I-1 through 3 between Navy
and GPA, which is included in Appendix B).

Option 3 is not considered viable for the following primary reason:

»  The facilities required for an independent power system that approaches the level of quality
and reliability required by DoD are not considered cost effective
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The evaluation of power source options also included review of both conventional sources of fuel or
energy and al ternative sources of fuel or energy. The summary of that analysis is that conventional
fuel alternatives would include co al, liquefied natural gas (LNG), heav y fuel oil (No. 6), and No. 2
diesel fuel. Each of these options is summarized below:

« Coal would require a substantial investment in handling facilities but potentia 1ly offers a
more stable future cost basis that adds st ability in the f uture cost of electricity by
diversifying fuel sources used in Guam.

» LNG does not appear to offer a r easonable option for a new facility based on preli minary
evaluation of ter minal facilities cost and po tential difficulty in permitting the necessary
facilities. There is no infrastructure in place and wi 1l require the generating facility to be
located near the fuel offloading and storage facility.

» Both fuel oil options are currentl y in use in Guam and offer a variety of fuel supply options
and potential sites with fuel available that requires minimal infrastructure improvements.

The alternative energy analysis resulted in several options that should be considered in future plans
for energy in Guam . Alter native energy options will not be considered as a base load generation
source due to the inability  to be dispatched (s cheduled) under all conditions regardless of the
availability of sun, wind, ocean wave or geotherm al at the time. The alternative energy options
identified with anticipated energy costs at or below the current cost of electricity in Guam (January
2008) are listed below:

*  Wind energy

« Simple or combined cycle biofuel plant (Biodiesel fuel)

«  Geothermal (potentially viable)

» Solar thermal electric (somewhat higher cost per kWhr than current GPA rates)
« Distributed solar photovoltaic systems with the facilities construction

¢ Ocean Thermal Energy Conversion (OTEC)

+  Wave energy as a technolog y to watch as it ma tures. While not considered commercially
viable at this time, the technology may likely become more cost competitive in the future

A common conclusion associated with these options is that any generation solution that meets future
power needs for the planned DoD facilities will re quire significant upgrades to existing transmission
and distribution sy stems. Future ene rgy plans could include wind energy, biofuel/biodiesel,
geothermal (if additional evaluation pro ved viable), OTEC, wave energy and possibly solar thermal
(based on land requirem ents, state of technology and lim itations related to potential t yphoons).
These options are not considered further for base load generation as they do not meet the reliability
expectations for base load generation. It is exp ected that alternative energy could m ake up as much
as 50 percent of the anticipated new energy consum  ption (not base load generation) if s uitable
locations can be found for wind turbines and solar thermal proves out in a more detailed evaluation.

Providing 50 percent of the new energy consumption would equate to appr oximately 25 percent of
the DoD energy needs. This would allo w the DoD to com ply with the Energy Policy Act o f 2005
and the DoD’s goal of 25 percent alternative energy use by 2025. This will not adequately address
the base load generation needs, but would provide a renewable source of energy and meet a valuable
need in Guam for non-oil based power.

vi
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Anticipated energy production cost for some alternative energy sources are pro jected at les s than
current GPA retail rates. GPA anticipates additional rate increase s in February 2008 and October
2008 with the exception that rates will likely increase further if oil prices continue to rise.

Vil
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1. Introduction
1.1 PURPOSE

The purpose of this study is to evaluat e power requirem ents for proposed faci lities and establish

generation capacity needs, evaluate interconnection options with Guam Power Authority (GPA), and
to evaluate alternative energ y options that ar e viable on Guam . The power required for propose d
facilities will consider the United States Marine Co rps (USMC) relocation, her eafter referred to as

the “USMC relocation,” nuclear-power ed aircraft carrier (CVN) berthing and related power needs

identified in earlier reports for the future military impacts to electrical system on Guam.

There are 4 interconnection options identified in the project definition as described below:

« Option 1: Recapitalize, modernize and m odify the GPA sy stem to support the added base
load to the GPA grid. The added generation will be provided by GPA.

« Option 2A: Construct a new Special Purpose Entity (SPE) owned/operated base load power
plant on Department of Defense (DoD)-provided land specifically to meet load requirements
for the facilities associated with the USMC relocation. The facility would have the ability to
provide excess power to the GPA grid. Also, the GPA grid would be used for back-up power
in the event the SPE Plant is out of service.

« Option 2B: Construct a n ew SPE owned/operated b ase load power plant on DoD or other
provided land. The normal operation of this base load plant will be to provide power to the
GPA grid at the best available location as an Independent Power Producer (IPP). The ne w
Marine loads would be connected to th e island wide power sy stem (IWPS) but not at the
point of the new SPE facility.

» Option 3: Construct a new SPE owned/operated base load power plant for load on N.
Finegayan with no connection to GPA. This option would require spare capacity to provide
necessary generation with one unit out of service and failure of the largest unit (if units are
not the same size).

These options will be described in more detail in Section 3 of the report. Results and supplemental
information are provided in the following appendixes to this report:

Appendix A Guam Power Authority Load Flow Analysis Data

Appendix B Customer Service Agreement

Appendix C Navy-Provided Outage Data

Appendix D Detailed Cost Tables for IWPS Improvements

This study will evaluate a list of alter native en ergy options to deter mine whether each option is
viable in Guam. The general requirements for each option will be described and reviewed against the
limitations of Guam as related to natural resource s, land use, interconnection with the existing grid
and other issues identified for each alt ernative energy option. The sources of al ternative energy that
are evaluated in the study are listed below:

*  Ocean thermal energy conversion (OTEC)

*  Wind power generation

» Solar energy conversion

1-1
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« Biofuel power generation

«  Waste-to-energy generation
»  Fuel cell power generation
«  Wave energy conversion

e Geothermal

1.2 BACKGROUND INFORMATION

Guam is the southernm ost and largest of the =~ Mariana Islands, a group of 15 islands located
approximately 3,600 miles west of Hawaii and 1,400 miles south of Japan. The island is a territory of
the United States (U.S.). The main axis of the isla nd runs NE-SW for a total le ngth of 30 miles and
the varies from 8 miles wide at its nor thern tip, to 4 miles wide near the center to 11.5 miles in the
south. The total area of the island is 212 squa re miles. The current population of Guam s
approximately 171,000.

The Guam Integrated Military Development Plan (GIMDP) (HHF 2006), form erly the Joint Guam
Military Master Plan (JGMMP), identi fied a potential military build-up on Guam. The GIMDP was
initiated by the U.S. P acific Co mmand (USPACOM). As of this wr iting, Naval Facilities

Engineering Command, P acific (NAVFAC Pacific) is conducting the Guam Joint Militar y Master
Plan (GJIMM P), which is the master plan for futu re build-up of Guam with detailed plans for the
USMC relocation to Gua m. Naval Computer and Telecommunications Station (NCTS) Finegay an,
South Finegayan Ho using area, Andersen Air Fo rce Base (AA FB), AAFB Northwest Field, and

Andersen South will provide locations for m  ost of the facilities associated USMC relocation to

Guam and result in the electrical load increase to the IWPS. Electrical service for DoD facilities is

currently provided thr ough the GPA and 19 servi ce locations thr oughout the island. These service
locations are governed b y a custo mer service agreement (CSA) between the Navy and G PA. The
electrical rates are based on information contained in Schedule N as referenced in the CSA.

Based on the findings presented in the GIMDP, NAVFAC Pacific has made the decision to perform
an electrical power generation study to identify all reasonable alternatives for power generationt o
support the USMC relocation to Guam . The stu dy will address all reasonable alternati ves with
sufficient and detailed information to support the Environmental I mpact Statement (EIS) p rocess.
The study  will evaluate and recommend power generation, transm ission and dist ribution
improvements anticipated to support the proposed USMC relocation to Guam.

1.2.1 GPA Background

The GPA provides power to all military facilities on Guam t hrough a CSA. This agreem ent
establishes the electrical rates paid to GPA and is in force until 2012. A recent review of the CSA
identified a num ber of concerns. A co py of the CS A is included in Appendix B. Those concerns
described in that document and also of importance to this report are listed below:

« Navy has not generated power for the IWPS nor furnished fuel to GPA for at least thre ¢
fiscal years, FY04-FY06. (Article 3)
» The CSA requires Navy to notify GPA of anticipated DoD—Guam load increases. (Article 8)

 CSA canonly be amended by written agreemen t b etween both parties—thus prohibiti ng
either party from unilaterally amending the CSA for any reason. (Article 15)

» GPA’s service rules and regulations must be  considered in the planning of fu ture DoD-
Guam facilit ies and infrastructure i mprovements—particularly with rega rd to parallel

1-2
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operations and line extensions. The

Navy is responsible for

selecting and installing
protective relaying devices and setting param eters for the relay s to coordinate with GPA’ s
protective devices to avoid unnecessary service interruptions. (Article 28)

«  GPA will construct, own, opera te and maintain electric lin es and equipm ent only under,
along, upon and over public streets, roads and highways where it has the legal right to do so,
and on publi ¢ lands and private property across which it has oth erwise obtained rights-of-

way or other necessary rights satisfactory to GPA. (Article 28)

» A cursory examination based on available DoD project data determined that at least 7 Navy
joint-use transm ission facilit y items of the 26 listed in CSA Table 3 will potentiall

affected.

1211

GENERATION SYSTEM

y be

The existing generation system consists of units operated by the Navy, units operated by GPA and
units operated by IPPs. A list of installed generation units is included in Table 1-1. This table lists all
available units, fuel used, entity responsible for ope ration, and whether the unit is considered base

load, peaking or backup capacity.

Table 1-1: Existing Generation System Resources

Capacity Year

Plants MW Technology Installed Fuel Type Owner | Operator

NCTS Finegayan 7.5 N/A N/A N/A Back-up DOD DOD

Radio Barrigada 4 N/A N/A N/A Back-up DOD DOD

Orote 19.8 N/A N/A N/A Back-up DOD DOD

NavHosp. 2 N/A N/A N/A Back-up DOD DOD

*Cabras #1 66 Steam Turbine 1974 RFO No. 6 Base Load GPA GPA

*Cabras #2 66 Steam Turbine 1975 RFO No. 6 Base Load GPA GPA

*Cabras #3 40 Slow Speed Turbine 1996 RFO No. 6 Base Load GPA GPA

*Cabras #4 40 Slow Speed Turbine 1996 RFO No. 6 Base Load GPA GPA

*Tanguisson #1 26.5 Steam Turbine 1976 RFO No. 6 Base Load GPA IPP

*Tanguisson #2 26.5 Steam Turbine 1976 RFO No. 6 Base Load GPA IPP

*Temes 40 Combustion Turbine 1997 Diesel No. 2 Peaking GPA IPP
Load

*PITI #8 (MEC) 44 Slow Speed Diesel 1999 RFO No. 6 Base Load GPA IPP

*PITI #9 (MEC) 44 Slow Speed Diesel 1999 RFO No. 6 Base Load GPA IPP

Manengon 1 & 2 8.8 Medium Speed Diesel 1993 Diesel No. 2 Peaking GPA GPA
Load

Dededo CT #1 23 Combustion Turbine 1992 Diesel No. 2 Peaking GPA GPA
Load

Dededo CT #2 23 Combustion Turbine 1994 Diesel No. 2 Peaking GPA GPA
Load

Dededo (D) #1, 2, 3, 4 10 Combustion Turbine 1972 Diesel No. 2 Peaking GPA GPA
Load

Macheche 21 Combustion Turbine 1993 Diesel No. 2 Peaking GPA GPA
Load

Yigo (CT) 21 Combustion Turbine 1993 Diesel No. 2 Peaking GPA GPA
Load

Talafofo #1 & 2 10 Medium Speed Diesel 1994 Diesel No. 2 Peaking GPA GPA
Load

Mt. Tenjo 26.4 Medium Speed Diesel 1994 Diesel No. 2 Peaking GPA GPA
Load
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Capacity Year
Plants MW Technology Installed Fuel Type Owner | Operator
Marbo CT 14 Combustion Turbine 1993 Diesel No. 2 Peaking GPA GPA
Load

*Denotes unit managed by independent power producer (IPP) or private management contract (PMC).
N/A not available

Capacity (Base Load/Peak)

The GPA operates and has agreements for purchasing power from units as listed in Table 1-1. There
are basically two t ypes of units listed. The larger units operated from heavy fuel oil (No. 6) are
typically base load capa city units and have li mited operating ranges that favo r operation at or near
rated capacity. The other type of units are consider ed peaking units and can be started and placed on
line quickly, are more distributed, rated at lower capacity per unit/engine and typically more costly to
operate. The peaking units are typically operated for short periods of time, and not intended to meet
daily demands from the IWPS loads.

Quality/Reliability

There are two general characteristics of delivered power that were reviewed in this report. One is the
power quality and can be described in terms of volta ge level, alternating current (AC) frequency of
the power delivered, disturbances on the sy stem such as voltage sags, voltage spikes and harm onics
in the system that impact sensitive equipment connected to the power system.

The other main characteristic is the power reliabilit y. This refers to events that interrupt the power
supply to the customer an d is t ypically measured in outage rate and outage duration. Pow er utility
measurements for these aspects use two main parameters to evaluate reliability performance.

+ System Average Interruption Frequency Index (SAIFI)
« System Average Interruption Duration Index (SAIDI)

Each of these para meters is tracked for all cust omers (average interruption duration or SAIDI in
minutes of outages per customer pery ear and ave rage frequency of interru ptions is o utages per
customer per y ear). These parameters are evalua ted by m ost utilities and ar e used inr eviewing
performance improvements from year to year and to establish goals for utilities to achieve. A graph
of recent data from the GP A is included for referenc e (Figure 1-1) (the units for SAIDI are average
total minutes of outage per custo mer and for SAIF [ are the average number of outage events pe r
customer with both values calculated on a yearly basis).
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Figure 1-1: Recent SAIDI/SAIFI Data from GPA

NAVFAC Pacific has been working to establish expected performance characteristics for each of the

parameters t hat have been presented

to this point and the y are included here for information

purposes. It should be note d that the requirements have not been finalized and should be considered

preliminary at this time.

Table 1-2: Expected Performance Characteristics for each Parameter

Parameter CSA Agreement Levels Requirements
Voltage Voltage delivery should be within 5% of the Voltage Range for 13.8 kV nominal
prescribed voltage. voltage - minimum 13,460V (-2 1/2%) to
maximum 14,490V (+ 5%), Reference
ANSI| C84.1-1995 (ANSI 2005)
Frequency Alternating service of approximately 60 Hz will be | Frequency Range for 13.8kV nominal

regularly supplied. (Direct current will not be
supplied).

voltage: 59.5Hz — 60.5 Hz. Reference
based on IEEE STD 446 (Orange Book)
(IEEE 1996)

Generation Reliability
Standards

LOLP of 1 day in 10 years and operating reliability
of 4 days in 10 years.

Equivalent forced outage rate of 15% and average
forced outage rate of 8% calculated as a four year
rolling average.

Equivalent availability factor of 85 %.

LOLP, Planning Reliability Purposes - 1
day in 10 years LOLP, Operating
Reliability Purposes - 4 days in 10 years
EFOR - 9% National Industry
Performance

EAF - 85% National Industry
Performance

Distribution Reliability

Substation and transmission outages should

SAFI : 1.10 interruptions/year/customer

Standards contribute no more than 0.10 days (144 minutes) | SAIDI: 1.50 hours/year/customer (90
per year to loss of load incidence. minutes)
Distribution outages should contribute no more
than 0.30 days (432 minutes) per year
No overloaded circuits in a normally configured
system (calculated by comparing monthly peak
load with circuit rating)
ANSI American National Standards Institute kv kilovolt
EAF Equivalent Availability Factor LOLP loss of load probability
EFOR  Equivalent Forced Outage Rate \% volt
Hz hertz
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1.2.2 Renewable Alternative Energy

The GPA has been evaluating altern ative energy as part of their Integrated Resource Plan (IRP).
They have be en working with the firm of R. W. Beck, Inc. to identify costs and im pacts of several
fuel options that include alternative ~ ener gy as well as con  ventional fuel sources f or powe r
generation. GPA has not com pleted the process but did provide a copy of a docu ment prepared by
R. W. Beck, Inc. to indic ate what they have b een investigating relative to Guam’s futur e power
needs.

1.2.3 Operations and Maintenance

GPA has the responsibilit y of m eeting requirements for s ystem operation and maintenance (O&M)
as defined in the current CSA with the Navy.

1.3 20-YEAR PLAN

The loads associated with the m ilitary buildup in Guam represent the major loads anticipated over
the next 10 years and impact GPA planning for facilities over the next 20 years. NAVFAC provided
best available information to GPA in October 2007 (GIMDP demand load projections) to allow them
to begin this planning process with preliminary loads and general load locations. It is anticipated that
this information will be incorporated into the 20-year plan for GPA.

1.3.1 Alternative Energy

GPA has inc orporated alternative en ergy into its plans for future energy needs in Guam. The main
options considered by GPA to date include wind turbines, biomass, and ocean thermal. GP A has a
report that considers the opport unity of installing an ocean ther mal facility to provide energy for
cooling systems to the major consumers in Tamun and Tamuning Bays in Guam. There have been no
specific plans made to implement such a project at this time.

1.3.2 Reliability/Power Quality

The sy stem performance will continue to be an important issue with GPA 1 n planning f or sy stem
improvements. The GPA has been  conducting stake holder meetings as part of their ~ Strategic
Planning and Operations Rese arch De partment (SPORD) planning process. This planning will
continue into 2008.

The CSA requirem ents for reliability and power qu ality are established under t he current CSA and
have been determined as being met by an independent auditor as defined in the CSA. The result of
GPA meeting the require ments was t hat facility c ontrol was turned overt o them for com plete
responsibility to operate and manage the IWPS.

14 MILITARY BACKGROUND

The significance of the history for this study primarily relates to the CSA established between the
Navy and GPA. This document dates back to 1989 and was exten ded for a 10-y ear period that will
end in 2012. A new agreement will need to be established prior to expiration of the current CSA.

14.1 Build-Up Loads

There were several sources of data available that included data for planned electrical loads in Guam.
Initial load projections that were provided to GP A for s ystem analysis were obtained fr om the
GIMDP (HHF 2006). These loads are summarized in Table 1-3 as MW values.
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Table 1-3: Current and Preliminary Future Military Electrical Loads for Guam in MW

MILCON usmcC Preliminary
Existing Preliminary Preliminary Total DoD
Demand Load Planned Future Planned Future Planned
Load Description (MW) Demand (MW) Demand (MW) Demand (MW)
Existing Navy electrical demand for 19 service 47.55 na na na
locations (based on peak demand data in GIMDP
report dated July 2006 [HHF 2006])
AAFB 18.1 10.80 0.57 29.87
Northwest Field 0.5 1.35 0.0 1.80
Andy South — MARBO 0.00 0.00 0.00
NCTS (North) — Finegayan 1.2 3.53 20.10 24.83
South Finegayan Housing Area 15 0.00 8.15 9.65
Barrigada 1.3 0.00 0.00 1.3
Naval Hospital 3.2 2.07 0.00 5.27
Apra Harbor (NAVBASE Guam) 20.75 47.70 18.71 87.16
Total Electrical Loads (MW) 47.55 65.45 47.53 160.53
na not applicable
MILCON military construction
MW megawatt
MARBO Marianas Bonins Command
NAVBASE Naval Base
NCTS Naval Computer and Telecommunications Station

1.4.2 Schedule

The major portion of these loads is expected to add about 50 megawatts (MW) to the power sy stem
between 2010 and 2015 with the remaining loads added in the following 5—10 years. A more specific
schedule for adding loads can be created as the master planning is concluded.

143 DoD Loads

The preliminary load list for DoD planned facilities included all military loads for master planning
and included loads associated with the transient CVN in Apra Harbor.

144 GIMDP Loads

The loads identified in GIMDP were essentially developed based on facility planning associated with
a potential military build-up deve loped by the services. The GIMMP will pr  ovide better facility
planning information when the stud y is completed and may be used to determ ine electrical demand
loads that will impact the IWPS.
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2. Evaluation of Power Generation Sources
2.1 CONVENTIONAL POWER GENERAL

Conventional power generation refers to the use of carbon-based fuels for this report. Those fuel s
considered are liquefied natural gas (LNG), coal, diesel No. 2, and heavy fuel oil No. 6 (also referred
to as bunker oil). These fuel sources were considered as potentially suitable for Guam , given the
current world energy market and resources available to Guam.

In general, facility costs and cost per megawatt hour (MWh) are base d on a report conducted by
GPA in 2006 (IRP) with fuel costs based on av  erage energy costs for 2006 (latest availabl e from
Energy Information Ad ministration). The averag e c osts of energ y ($/MWh) were cal culated from
heat rates indicated in the GPA IRP and fuel costs from the EIA data that considers all types of fuel
for a given category (coal costs include prices paid for various types of fuel for all sources tracked by
the Energy Information Administration).

2.1.1 Liguefied Natural Gas

LNG is one of many fuel types that are used for p ower generation in various parts of the world.
While LNG has a long history of safe use in the Un ited State, it is not without a long list of issues
associated wi th the infrastructure required to utili ze the fuel as a significant source of electrical
power for Guam. One of the most difficult issues to evaluate for any generating station will continue
to be cost of fuel. World use of LNG a ppears to be increasing and would indicate the potential for
continued rising of fuel costs. This study has not attempted to evaluate the long-term fuel costs for a
LNG-based facility.

LNG is a hazardous fuel frequently shipped in tankers from various parts of the world to destinations
with ports suitable for offloading the fuel. LNG is not currently available in quantities large enough
to support power generation in Gu am and would require new facilities for im port and handl ing to
support this need. LNG infrastructure is highly visible and easily identified; it can also be vul nerable
to terrorist at tack due to t he highly visible nature of the facilities (tanks and related facilit ies are
exposed and unique in configuration) . Nonetheless, public concerns about LNG risks conti nue to
raise questio ns about LNG security . While LNG has historically made up a small part of power
generation (t his percentage varies depending on lo cal resources and power needs), variability in
worldwide fuel costs and rising natural gas prices in various areas in the world will i mpact the
worldwide cost of LNG due to worldwide increasing LNG demand.

2111 FUEL DELIVERY/STORAGE
The fuel delivery infrastructure for LNG requires three major facility elements: tanker ships, marine
terminals, and storage facilities.

LNG Tanker Ships

LNG is transported in v ery large (generally 150,000-270,000 cubic meters), specially designed
tanker ships. LNG tanker s are double-hulled, cont aining several massive refrigerated tanks, each
sealed and insulated to  maintain as afe LNG t emperature an d prevent le akage during transit.
Approximately 200 tankers are in service around the world, with a combined cargo capacity of over
16 million cubic meters of LNG, equivalent to ove r five ti mes the average daily U.S. natural gas
consumption in 2001. Another 125 tankers with 22 million cubic meters of capacity are on order.

LNG Marine Terminals

LNG tankers unload their cargo at dedicated marine terminals which store and re-gasify the LNG for
distribution to local m arkets. These ter minals c onsist of docks, LNG handling equipm ent, storage
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tanks, and i nterconnections to regio nal gas tran smission pipelines. Guam does not currentl y have
facilities for off-loading, storing, re-gasifying (if pr ovided to natural gas pipeli nes), or distributing
LNG. Itis anticipated that LNG facilities in Gu am would require transport of LNG to the power
generating facility for re-gasification and use. This is due to the lack of a natural gas infrastructure in
Guam and the prohibitive costs associated with this infrastructure.

The LNG in dustry is often described a s a “LNG chain.” This is in reference to the fact tha t LNG
systems requ ire that larg e interdependent invest ments that must be closely coordinated to be
successful. All links of the chain must work togeth er for natural gas to be produced, lique fied and
exported, transported, imported, re-gasified and  sold as natural gas to consumers. LNG projects
require significant fuel reserves and must produce substantial volumes. Overall systems may require
end-to-end investments of 2 to 5 billion dollars and consumption volumes of up to 1.0 bi llion cubic
feet per day to be profita ble. The large initial capital invest ment results in an extended pay back
period, and c orresponding financial risk, which m eans that m ost of the world ’s LNG is sold under
long-term contracts (typically 20-25 years). There are, however some short-term and medium-term
markets and, occasionally, there are sales of individual cargoes.

This generally indicates that LNG is not reas onably feasible for Guam d ue to the extensive
infrastructure required, the high cost of infrastructure and the large volumes of consumption required
to make LNG facilities cost-effective. Table 2-1, presented at the end of this section, com pares fuel
alternatives for a 50 MW generating facility.

2112 OPERATION AND MAINTENANCE

Operation and m aintenance costs for LNG-based generation facilities will generally be less than
those costs for oil-fueled or coal -fueled facilities. It is anticipated that scheduled maintenance will
require less than 4 weeks of downtime each year or about 7 percent of the year. Fixed operating cost
for a new facilit y could be approximately $60 per kilowatt of generation capacity per year (kW/yr)
with additional variable operating costs of $2.5 per MWh produced.

2113 CONSTRUCTION TIME/SCHEDULE

As with any capital project of this nature, th e time schedule requires perm itting, engineering and
construction as the main components of the proj ect. The anticipated im plementation of a LNG
facility will require additional time associated with the offloading facilities for LNG. The anticipated
time for the LNG facilities is indicated below:

»  Permitting at 30 months

«  Start of Engineering to Closeout at 28 months

» Total duration (accounting for overlap) 48 months
It should be noted that the anticipated schedul e duration is general and does not account for any
special siting or permitting issues that may apply to an actual project.
2114 CosT PER MW (CAPITAL) COST PER MEGAWATT HOUR (PRODUCTION)

Capital costs anticipated for this report do not account for land acquisition but do account for the cost
of shore deli very facilities due to t he variability i n cost. Costs for capital f acilities and energy
production from LNG are listed below:

»  Cost per MW installed capacity (60 MW facility)—S$5 million per MW
«  Cost per MWh production (based on cost of $11/MMBtu)—$55.87 per MWh
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2.1.15 SITE (REQUIREMENTS LAND AREA)

The site requirement for a 60 MW facility is anticipated to be 15-3 0 acres and would include both the
offloading facilities and the power station collocated at the same site. Space requirements and logistics
will be different if the generation station is located some distance from the offloading facilities.

2.1.1.6 POWER QUALITY— RELIABILITY

The power qualit y for an y of the gen eration optio ns is expected to m eet all governm ent service
requirements that are affected by the power gene rating station. Reliability re quirements that are a
function of the overall | WPS are i mpacted by a proposed facility but do not rely sole ly on the

proposed power facility. As a result, the reliability impact of the proposed ge nerating facility cannot
be evaluated separately . A proposed L NG facility would be expected to have a maximum capacity
factor (availability of the generation facility) of 90 percent.

2.1.1.7 BASE LOAD, PEAKING LOAD

LNG fuel i s used to suppl y both base-load and peaking facilities for power generation. The power
needs for Guam would dictate a base-load facility. The existing diesel-fueled engines would continue
to provide necessary peaking load capacity for the IWPS.

2118 DESIGN LIFE
The expected design life for a LNG facility is 30 years.

2.1.1.9 ENVIRONMENTAL — EMISSION, WATER, REMEDIATION

The environmental issues related to a  LNG facility are com plex and vary by selected site. This
paragraph will present general issues  associated w ith environm ental im pacts related to an LNG
facility.

Environmental studies covered inan  EIS for a pr oposed LNG term inal include im pacts on air
quality, biological resources (aquatic a nd terrestrial), water resou rces, cultural resources, la nd use,
coastal zone management, transportatio n (on-shore traffic and m arine navigation), socioeconomics,
visual resources, waste management, noise, geology and soils, recreation, public health and safety,
and environmental justice. State agencies are inv ited to comment and m ay play a role in per mitting.
LNG terminal applicants m ust obtain perm it for air e missions, coastal zone management, water
discharge, and land use.

Construction of a LNG terminal facility affects rela tively large areas of | and and water resources. A
recent LN G terminal application described the re quired land and water area as approximately 188
acres, of which 68 acres would be utilized for temporary construction facilities. Construction
typically requires the use of diesel-powered heavy construction equipment to dredge ship ¢ hannels,
drive pilings for pier construction, clear vegeta  tion, and construct LNG storage tanks, ancillary
buildings, and service facilities. The most significant impacts will arise from dredging and materi al
handling.

The most significant i mpacts occurring during the operational phase of an L NG terminal include
impacts to ai r and wat er quality and the visual i mpact of the f acility. These will be long-ter m
impacts, as LNG terminals are typically designed to operate for at least 25 to 30 years. Impacts to air
and water resources ar e cum ulative and m itigation m easures are designed and im  plemented
accordingly.

Ultimately, LNG plants will face decommissioning. The most significant impacts resulting from the
decommissioning phase of an LNG ter minal are asso ciated with dem olition and disposal of wastes.
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Air quality impacts are generated by demolition equipment and truck transport of demolition wastes.
Some co mponents of the facility such as buried pipelines can be safely abandoned in place after
being flushed and capped. Site characterization studies may be required by regulatory agencies t o
determine the extent of ( possible or potential) soil or gr oundwater contam ination t hat may have
occurred at the facility during the operational phase. In the event that contam inants are discovered,
appropriate remediation plans may need to be developed and implemented.

2.1.1.10 WATER REQUIREMENTS

Water requirements are ex pected to be nominal at 225 gallons per minute (gpm) of fresh water for a
60 MW facility.

2.1.2 Coal

Coal represents about 36 percent of the world production of electricity (based on Report #DOE/EIA-
0484 (2007) [DOE 2007b]) and about 26 percent of the world energy consumption. Coal is generally
available fro m locations i n the region near Gua m. Australia, China, Vietnam, and Africa are all
exporters of coal.

2.1.2.1 FUEL DELIVERY STORAGE

Coal delivery and storage facilities do n ot exist in Guam at the level required for commercial power
production. T hese facilities would need to be devel oped in advance of any coal-fueled generating
station for Guam. The potential for a coal facility in Guam was discussed with the GPA, Government
of Guam (GovGuam), and a local business. Ea ch organization expressed an inte rest in the diversity
that coal-based power generation could provide on Guam, the potential for a m ore stable fuel source
for electricity production and that a suitable facility could be sited in Guam if the proper support
were available at all levels of industry and government.

It was anticipated in a report prepared for the GP A that the port facilities for coal handling m ay cost
$25 million. There has been no detailed analysis of site location for Guam.
2122 Oo&M

Operation and maintenance requirements for a coal-based facility are higher than for many other fuel
options (such as natural g as, No. 6 fu el oil, and diesel) due to the ty pe of fuel, e missions, and
complexity of the facility. These co sts are ty pically higher than si milar costs f or LNG, diesel and

fuel oil based systems. Scheduled maintenance duration each year is anticipated at just over 5 weeks
or about 10 percent of each y ear. Fixed operating cost for a new facility could be approximately

$80/kW/yr with additional variable operating costs of $4.5 per MWh produced.

2123 CONSTRUCTION TIME/SCHEDULE
Coal facilities have long implementation schedules. This is partly due to permitting requirements and
the complexity of construc tion for coal handling facilities and generation plant. The plant schedule
for a coal facility is expected to be as follows:

«  Permitting at 30 months

» Start of Engineering to Closeout at 36 months

« Total duration (accounting for overlap) 56 months

It should be noted that the anticipated schedul e duration is general and does not account for any
special siting or permitting issues that may apply to an actual project.
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2.1.2.4 CosT PER MW (CAPITAL) COST PER MW (PRODUCTION)

Capital costs anticipated for this report do not account for land acquisition but do account for a $25
million cost for coal handling facilities. Costs fo r capital facilities and energy production from coal
are listed below:

«  Cost per MW installed capacity (60 MW facility)—S$4.4 million per MW
e Cost per MWh production—$17.75 per MWh

2125 SITE (REQUIREMENTS/LAND AREA)

The site requirem ent for a 60 MW facility is anticipated to be 200-300 acres (largest site
requirements of all fuel sources reviewed) and would include both the coal handling facilities and the
power station collocated at the sa me site. Space requirements and logistics wi 1l be differen t if the
generation station is located any distance from the offloading facilities.

2.1.2.6 QUALITY POWER/RELIABILITY

The power qualit y for an y of the gen eration optio ns is expected to m eet all governm ent service
requirements that are affected by the power gene rating station. Reliability re quirements that are a
function of the overall I WPS are i mpacted by a proposed facility but do not rely sole ly on the

proposed power facility. As a result, the reliability impact of the proposed ge nerating facility cannot
be evaluated separately . A proposed coal-fueled ge nerating facility would be expected t o have a

maximum capacity factor of 85 percent.

2.1.2.7 BASE LOAD, PEAKING LOAD

Coal-based generation is used as to meet base-load power gener ation. The power ne eds for Guam
would dictate a base-load facility . The existing diesel-fueled engines would continue to provide
necessary peaking load capacity for the [WPS.

2128 DESIGN LIFE
The expected design life for a coal fueled facility is 30 years.

2.1.2.9 ENVIRONMENTAL — EMISSION, WATER, REMEDIATION

Fossil fuel power contributes to acid rain, global warming, and air pollution (electricity generation is
responsible for 39 percent of U.S. carb on dioxide emissions). Acid rain is cau sed by the emission of
nitrogen oxides and sulfur dioxi de into the air. The se compounds may be o nly mildly acidic, yet
when they react with the atmosphere; they create acidic co mpounds such as sulfurous acid, nitric
acid and sulfuric acid that fall as rain, hence the te =~ rm acid rain. In Europe and the U.S., s tricter
emission laws have reduced the environmental hazards associated with this problem.

Another dan ger related to coal com bustion is the emission of fly ash, tiny solid particles that are
dangerous for public health. (Natural gas plants emit virtually no fly ash) These can be filtered out of
the stack gas, although t his does not hap pen everywhere. All coal burning power plants emit carbon
dioxide. Research has shown that increased concentr ation of carbon di oxide in the at mosphere is
positively correlated with a rise in mean global temperature, also known as climate change.

Coal also contains low levels of uranium, thorium, and other naturally occurring radioactive isotopes
whose release into the environm ent leads to radi oactive contamination. While these substa nces are
present as very sm all trace i mpurities, enough coa 1is burned t hat significant am ounts of these
substances ar e released. A 1,000 MW coal-burni ng power pl ant ( much larger than the 60 MW
facility being considered for Guam ) could release as much as 5.2 tons/y ear of uranium (containing
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74 pounds of uranium-235) and 12. 8 tons/year of t horium. The radioactive emission fro m this coal
power plant is 100 tim es greater than a co mparable nuclear power plant with the same electrical
output; including processing output, the coal power plant’s radiation output is over 3 times greater.

Trace amounts of mercury exist in coal and other fossil fuels. When these fuels burn, toxic mercury
is released and can accum ulate in food chains, wh ich is especial ly harm ful to aquatic ecosy stems.
According to the U.S. Dep artment of Energy, the worldwide emission of mercury from both natural
and hum an sources was 5 ,500 tons in 1995, of whi ch coal-fired plants in the U.S.A release an
estimated 48 tons annuall y or less than 1 percen t of the worldwide em issions. The Environmental
Working Group (a privately funde d environm ental advocacy organization) alleges that coa I-fired
power plants are the largest emitters of mercury in the United States.

2.1.2.10 WATER REQUIREMENTS

A 60 MW coal fueled faci lity is expected to re quire approximately 1000 gpm of water for various
processes (primarily makeup water for the steam process and cooling water).

2.1.3 Diesel No. 2

Number (No.) 2 diesel fuel is one of the most common fuel source for standby power generation and
often used for peak power generation under some co nditions. The basic issues related to the use of
No. 2 diesel as a peaking source are listed below:

» High cost of fuel as compared to other genera lly available fuels such as n atural gas he avy
fuel oil or coal

« High mainte nance costs for reciprocating e ngines a s co mpared to com bined cy cle
technology

« Overall efficiency of the installation is appr oximately 4 0 percent without a viable use for
waste heat fr om the engines (which would in crease efficiency to approximately 80 percent
but require the system to operate continuously)

*  Units are typically limited by engine size (ty pically less than 2.5 MW per engine with
limited availability of larger units)

These issues are ty pically over-ridden by the low cost of installat ion, ability to bring on-line in a
short time an d the high reliabilit y as a peaking source for el ectrical power generation for relatively
small installation (10 MW or less).

2.1.3.1 FUEL DELIVERY STORAGE

No. 2 diesel is available in large quantity and is a widely used source of fuel in Guam. Both military
and civilian organizations use the fuel for a vari ety of applica tions in Guam . The resultis a
developed infrastructure for fuel delivery from tankers, fuel storage, and distribution through various
pipelines in Guam. The availability of fuel will vary depending on location of facility.

2.1.3.2 O&M

Operation and maintenance requirements for a No . 2 diesel-fueled facility generally consist of

relatively short outages for limited service requirement and extended outages associated with engine
overhaul. Scheduled maintenance durat ion each y ear is anticipated at approximately 5.5 weeks pe r
year or about 10 percent of the available hours each year. Fixed operating cost for a new f acility
could be approxim ately $40/kW/ yr with additio nal variable operating costs of $4.5 per MWh

produced.
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2.1.3.3 CONSTRUCTION TIME/SCHEDULE
Diesel-fueled facilities ~ would be expected to have the following general schedule for
implementation:

»  Permitting at 24 months

» Start of Engineering to Closeout at 18 months

» Total duration (accounting for overlap) 30 months
It should be noted that the anticipated schedul e duration is general and does not account for any
special siting or permitting issues that may apply to an actual project.
2.1.3.4 CosT PER MW (CAPITAL) COST PER MW (PRODUCTION)
Capital costs anticipated for this report do not account for land acquisition. Costs for capital facilities
and energy production from No. 2 diesel are listed below:

»  Cost per MW installed capacity (60 MW facility)—$1.7 million per MW

«  Cost per MWh production—$52.96 per MWh

2.1.35 SITE (REQUIREMENTS/LAND AREA)

The site requirement for a 40 MW facil ity is anticipated to be 10-25 acres. Spa ce requirements and
logistics will vary with the specific location and fuel availability and storage requirements.

2.1.3.6 QUALITY POWER/RELIABILITY

The power quality for any of the generation options based on conventional fuels is expected to m eet
all government service requirements that are  affected by the power generating station. Reliabilit y
requirements that are a function of t he overall IW PS are impacted by a proposed facility but do not
rely solel y on the propos ed power facility . As a result, the reliabilit y im pact of the pr oposed
generating facility cannot be evaluated separatel y. A proposed No. 2 diesel facility would be
expected to have a maximum capacity factor near 85 percent.

2.1.3.7 BASE LOAD, PEAKING LOAD

Number 2 diesel-bas ed ge neration (with reciprocati ng engines) can be used as to meet base-load
power generation but is not a widely used application for base load capacity . The power needs for
Guam would dictate a ba se-load facili ty. The ex isting diesel-fueled engines would continue to
provide necessary peaking load capacity for the IWPS.

2.1.3.8 DESIGN LIFE
The expected design life for a diesel-fueled facility is 30 years.

2.1.3.9 ENVIRONMENTAL — EMISSION, WATER, REMEDIATION

Fossil fuel power contributes to acid rain, global warm ing, and air polluti on. Acid rain is caused by
the emission of nitrogen oxides and sulfur dioxide into the air. These compounds may be only mildly
acidic, y et when they react with the atm osphere; they create acidic co mpounds such as sulfurous
acid, nitric acid and sulfuric acid that fall as rain, hence the term acid rain. In E urope and the U.S.,
stricter emission laws have reduced the environmental hazards associated with this problem.
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2.1.3.10 WATER REQUIREMENTS

A 40 MW N o. 2 diesel-fueled facility is expected to require less than 50 gpm of water for various
processes.

2.1.4 Heavy Fuel Oil (No. 6)

No. 6 fuel oil is used to fu el a major portion of the installed generation capacity in Guam. The basic
issues associated with the use of No. 6 fuel oil as a fuel source are listed below:

«  Cost of fuel is lower than No. 2 diesel

+ Lower maintenance cost for com bustion tu rbine technolog y when co mpared against
maintenance costs for reciprocating engines.

« Overall efficiency of the installation is approximately 40—45 percent without a viable use for
waste heat fr om the engines (which would in crease efficiency to approximately 80 percent
but require the system to operate continuously and a system to recover and receive beneficial
use of the waste heat from the generation system)

e Units are typically limited by engine size (ty pically less than 2.5 MW per engine with
limited availability of larger units up to 10-20 MW rating)

These issues are ty pically over-ridden by the availab ility of fuel and the lack of readily available
alternative fuel sources.

2.1.4.1 FUEL DELIVERY STORAGE

No. 6 fuel oil is available in large quant ity and is a widely used fuel to provide electricity in Guam.
Both military and civilian organizations use the fuel for a variety of applications in Guam. The result
is a developed infrastructure for fuel delivery ~ fr om tankers, f uel storage, and fuel distribution
through various pipelines i n Guam. The specific avai lability of fuel will va ry depending on actual
facility location.

2142 o&M

Operation and m aintenance requirem ents for a No. 6 fuel oil fueled facility generally consist of
relatively short outages for limited service requirement and extended outages associated with engine
overhaul. Scheduled maintenance durat ion each y ear is anticipated at approximately 3.5 weeks pe r
year or about 7 percent of the available hours each year. Fixed operating cost for a new facility could
be approximately $40/kW/yr with additional variable operating costs of $4.5 per MWh produced.

2143 CONSTRUCTION TIME/SCHEDULE
No. 6 fuel oil fueled facilities would be expect ed to have the  following general schedule for
implementation:

«  Permitting at 24 months

« Start of Engineering to Closeout at 18 months

» Total duration (accounting for overlap) 30 months
It should be noted that the anticipated schedul e duration is general and does not account for any
special siting or permitting issues that may apply to an actual project. Also, this anticipated schedule

is based on inform ation provided by GPA asre lated to re-powering (replacing) an existing
generation unit located in an existing facility.
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2.1.4.4 CosT PER MW (CAPITAL) COST PER MW (PRODUCTION)

Capital costs anticipated for this report do not account for land acquisition. Costs for capital facilities
and energy production from No. 6 fuel oil are listed below:

+ Costper M W installed capacity (60 MW facilit y)—$0.6 m illion per MW (basedo n
information provided by GPA and re-powering an existing unit, located at the Piti sit e, to
provide 60 MW of capacity)

»  Cost per MWh production—$50.46 per MWh

2.1.45 SITE (REQUIREMENTS/LAND AREA)

The site require ment for a 60 MW facility is an ticipated to be 10-25 acres. The space require ments
for re-powering an existing unit within GPA facilities would require less space (5—15 acres) and be
significantly m ore cost-effective for an equivalent facility separately located elsewhere in Guam.
Space requirements and logistics will vary with the specific location and fuel availability and storage
requirements.

2.1.4.6 QUALITY POWER/RELIABILITY

The power quality for any of the generation options based on conventional fuels is expected to m eet
all government service requirements that are  affected by the power generating station. Reliabilit y
requirements that are a function of t he overall IW PS are impacted by a proposed facility but do not
rely solel y on the propos ed power facility . As aresult, the reliabilit y im pact of the pr oposed
generating facility cannot be evaluated separately. A proposed heavy fuel oil based facility would be
expected to have a maximum capacity factor near 91 percent.

2147 BASE LOAD, PEAKING LOAD

No. 6 fuel oil based generation (witha combined cycle turbine) can be used as to meet base-load
power generation. The existing diesel-fueled engin es would continue to provide nece ssary peaking
load capacity for the IWPS.

2.14.8 DESIGN LIFE
The expected design life for a heavy fuel oil fueled facility is 30 years.

2.1.4.9 ENVIRONMENTAL — EMISSION, WATER, REMEDIATION

Fossil fuel power contributes to acid rain, global warm ing, and air polluti on. Acid rain is caused by
the emission of nitrogen oxides and sulfur dioxide into the air. These compounds may be only mildly
acidic, y et when they react with the atm osphere; they create acidic co mpounds such as sulfurous
acid, nitric acid and sulfuric acid that fall as rain, hence the term acid rain. In E urope and the U.S.,
stricter emission laws have reduced the environmental hazards associated with this problem.

2.1.4.10 WATER REQUIREMENTS
A 60 MW No. 6 fuel oil fueled facility is expected to require approximately 300 gpm of water for the
various processes.

215 Summary

The conventional fuel sources were evaluated to pr ovide a basis for any decision related to power
generation facilities and identif ying a rough cost basis for capital facilities and energy costs. It
should be noted that the fuel costs may differ significantly from those presented in this report, given
the current volatility of fuels. Basic alternative comparisons are presented in Table 2-1 below.
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Table 2-1: Conventional Fuel Source Comparison

Capital Cost Per MW Production Cost per
of Installed Capacity MWh (Based on Cost Water Usage Gallons Land Requirements in
(60 MW Facility) of $11/MMBtu) per Minute Acres

Fuel Type $U.S. million $U.S. (60 MW Facility) (60 MW Facility)
Liquefied natural gas 5.0 55.87 225 15-30
Coal 4.4 17.75 1,000 200-300
Diesel Fuel No. 2 1.7 52.96 50 10-25°2
Heavy Fuel QOil (No. 6) 1.7° 50.46 300 10-25

4Based on 40 MW facility. Larger space will be required for a 60 MW facility.
® Based on new facilities, renovation of existing unit could be implemented for approximately $0.6 million per MW up to a 60
MW facility.

General infor mation has been present ed regardi ng environm ental i mpact fr om the conventional
power generation fuel options. While there is vari ability in em issions for each type of f uel and
different grades of fuel, so me data were evaluated for sm all g enerating stations (100 —150 MW)
based on dat a in a report conducted by the Commi ssion for Envi ronmental Cooperation f or 2002.
Please refer to emission data that indic ate average kg/MWh for the num ber of plants in the data s et
and between 100 and 150 MW (Table 2-2).

Table 2-2: Power Plant Average Emissions

2002 EPA SO, 2002 EPA CO; 2002 EPA NOy
Fuel Type No. of Plants kg/MWh kg/MWh kg/MWh
Oil 3 3.136 855.453 1.286
Gas 56 0.120 987.834 0.811
Coal 23 8.857 1188.331 2.677

Source: Commission for Environmental Cooperation of North America. (2002). North Power Plan Air Emissions

2.2 ALTERNATIVE ENERGY SOURCES

Guam is a fairly attractive location for alterna tive energy deve lopment due to its geographical
features and location in the we stern North Pacific. P ossible rene wable energy sources that canb e
utilized include ocean ther mal, wind, solar, wave , and geothermal energy. In addition, biomass,
waste-to-energy, fuel cells, and other te chnologies are also appropriate for consideration giv en the
size of its population and the island’s agricultural and industrial base.

Guam is the southernm ost island in the Marianas ar chipelago, and is situated at 13 N latitude and

144 E longitude (Figure 2-1). It is approximately 30 miles long and between 4 to 12 miles wide, with
a total land area of 212 square miles. The island is comprised of two inactive volcanoes: the central

and northern portions are primarily li mestone, and the southern portion is 1 argely volcanic. The
highest point on the island is Mount Lamlam with an elevation of 1,332 feet.

Due to its location in the we stern north Pacific near the equator , the ocean currents are heavily
influenced by the North Pacific Equatorial current which moves westward across the Pacific. Winds
are predom inantly trade winds that ¢ ome fro m the northeast. These conditions contri bute to the

tropical climate on Gua m, which avera ges between 86 to 76 degrees Fahrenheit (°F) dry bulb, and
between 84 percent and 66 percent relative hum idity. While the island is outside of the most active
tropical cy clone activity area, itis fr equently impacted by c yclones during the wet se ason that
extends from July through November.
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Guam is situated just to the east of the Mariana Trench, which has the deepest ocean depths in the
world, and is the subducti on zone between the Phili ppine and Pacific plates. This adjacency makes
the Marianas islands a volcanically active area with the potential for large earthquakes.

The population on Guam as of 2006 is approximately 174,000, with approximately 20 percent of the
residents in active U.S. military service or dependants. The total p ower demand on the island peaks
near 250 M W, and the average electrical energy production is around 2,000,000 MWh/year. All of
the electricity on the island is produced by the GPA. The utility lists a total generating capacity of
550 MW, with the all of its generation capacity supplied from fossil fuel fired plants.

Figure 2-1: Map of Guam
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The U.S. military currentl y purchases all of its power fro m the GPA under a custo mer service
agreement and rate schedule N. While power is drawn from the grid at 20 separate locations, all of
the military’s electricity is billed as if it were drawn from a single meter based on the concurren t
peak demands and aggregate energy consumption. Currently, the United States (U.S.) military’s total
peak demand averages ab out 47 MW per month with 33 0,000 MWh per year in electrical energy
consumption. Based on the present fuel oil charges,  the average cost for el ectricity for the U.S.
military is $.20 per kilowatt hour (kWh).

2.2.1 Ocean Thermal Energy Conversion

OTEC systems utilize th e temperature gradient be tween warm surface ocean waters and cold deep
ocean waters to drive either an a mmonia closed cycle, an open ¢ ycle, or a com bined cycle power
plant. While none of these sy stems are in commercial production, the technology has been proven
several times. In 1979, a 50 kW demonstration plant was operated at the National Energy Laboratory
of Hawaii Authorit y (NE LHA). This plant generate d a 50 kW of gross p ower and a net power of
10 kW with about 40 kW required for pumping. Although this plant is not cur rently operating, the
U.S. Navy is examining a barge-mounted OTEC facility for its Diego Garcia base, anda 1 M W net
power output production plant is being built at the NELHA.

Guam is an ideal location for OTEC since its w  estern coastline fringes on cold deep ocean wat er
from the Marianas Trench. In fact, a 40-degree di fference can be found between sea level and 1,000
meters below sea level at a location less than 1 kilometer fro m Guam’s shore. ' This cold ocean
water, in conjunction with Guam ’s w arm coast al surface w aters, can provide a renewa ble and
sustainable energy source that is non-polluting. Cold water pumped from the deep ocean can also be
used for aquaculture, as a direct cooling source for central chilled water air conditioning systems,
and as a source of fresh  water that is generated as a by -product in open OTEC cy cles. Since the
supply of the deep cold water and warm surface water is alway s available diurnally throughout the
year, OTEC sy stems could provide a reliable sourc e of power that could either serve as continuous
duty, or even as a back-up or supplemental power generation power plants.

Because the thermal gradient between cold ocean water at 40°F and warm surface water at 80°F is
relatively low, the overall therm odynamic efficiency of these syste ms is only on the order of 2 to 3

percent. A 5 MW power plant will need a cold water pipeline approximately 12 feet in diameter for a
flow rate of around 160,000 gpm. The pipeline cost s and parasitic pu mping power losses for these

systems are large and need to be accounted for in the design.

2211 QUANTIFICATION OF RESOURCE:

Given the large magnitude of the ocean thermal grad ient resource, the am ount of power that can be
generated from OTEC technolo gy is significantl y larger than the 50 MW of generating capacit y
required to support t he load growth. However, th e cost and econom ics for this resource will be
impacted by the high cost for the construction of the cold water pipeline, the materials that need to be
utilized for t he heat exchangers and pum psin the power plant due to the  corrosive sea water
environment, and the cost for res earch and development of the system which has not y et been put
into commercial production.

2212 o&M

Since the technolo gy has not been co mmercially developed, the cost for operation and maintenance
of OTEC systems cannot be readily quantified. However, the power plant cycle will require full time

" NREL. Markets for OTEC. http://www.nrel.gov/otec/markets.html
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24 hour staffed plant operators. Upkeep and annual maintenance and i nspection of the col d water
pipe line will be required. The heat exchangers , pumps, and other components exposed to seawater
will also req uire annual cleaning of bi ofouling de posits and other maintenance. The power plant
equipment, including the turbine, generator, switchgear, and other co mponents will also require
annual maintenance and repair.

2.2.1.3 CONSTRUCTION TIME/SCHEDULE

Due to the lack of commercial development, the timeline for the implementation of an OTEC plant is
expected to be between 5 to 10 years at best. Oceanographic studies to determine the best lo cation
for the cold water intake and routing of the pipelin e to the shoreline will take 2 to 3 years. An EIS
will also be required for the pipeline, the disposal of the cold water influent, and for the power plant
facility. Construction of the facility after the necessary studies and environmental assessmentis
completed will take another 3 to 5 years.

2214 CosT PER MW (CAPITAL) COST PER MW (PRODUCTION)

Based on very prelim inary num bers, the cost fo ra 50 MW OTEC power plant is esti ~ mated at
approximately $10,000-$15,000 per k W.> A continuous dut y 50 MW OTEC plant will generate
approximately 394,000 MWh per year assuming 90 percent availability. Based on a design life of 20
years, the average cost pe r kWh not including O&M  costs, and trans mission/distribution costs is
estimated at approximately 12 to 18 cents per kWh.

2.2.15 SITE (REQUIREMENTS LAND AREA)

The land ar ea for a 50 MW OTE C power pla ntis esti mated at approximately 2 acres, or
approximately the same land area as for a conventiona | plant. However, the facility will also r equire
an easement and shoreline access for the cold water pipeline and warm water intake and discharges.
As an alternative, a sea-based o ff-shore OTEC platform could also be utilized in lieu of a land based
facility. However, the rights for an ocean platform and the undersea electric cable that would need to
be installed may prolong the time for a sea-based system to be placed on line.

2.2.1.6 QUALITY POWER/RELIABILITY

Since the OT EC power plant operates on the ocean thermal temperature differential which re mains
fairly constant independent of the time of day and season, the pow er plant should be able to operat e
as a continuous duty power generation facility.

2.2.1.7 BASE LOAD, PEAKING LOAD

Due to the large capital investment that would be required for an OTEC power plant, operation of the
plant as a base loaded unit is reco mmended. However, the plant can be controlled to operate as a
load following unit if needed. Operation of the OTEC system as a peaking unit is not recommended.

2.2.1.8 DESIGN LIFE

The design life of an OTEC power pl ant is anticip ated to be be tween 20 to 30 years with proper
operation and maintenance. The pi pelines and electri cal generation, distribution, and trans mission
equipment should have even longer lives.

? Energy Unit, South Pacific Applied Geosciences Commission. “Ocean Thermal Energy Conversion and the
Pacific Islands.” March 2001.

3 Guam Power Authority. A Technical and Economic Feasibility Assessment ofa Deep Sea Water Cooling
System at Tumon Bay, Guam. January 2006
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2.2.1.9 ENVIRONMENTAL — EMISSION, WATER, REMEDIATION

OTEC systems will have very little environmental impact, other than the potential thermal pollution
caused by the discharge of cold ocean water which is warmed, and the warm surface that is cooled,
as they provide the heat sink and heat source for the cycle. The system may also require chlorination
or other measures to prevent biofouling of equipment such as the heat exchangers and pumps.

2.2.1.10 WATER REQUIREMENTS

OTEC systems do not require potable or other sour ces of fresh water to operate. Fresh water may be
generated as a by-product if an open cycle OTEC plant is utilized.

2.2.1.11 SPECIAL USES — AC FOR HOTELS, ETC.

Another potential use for the cold ocean wat  eris to use it fo r cooling of central chilled water
systems. This would be of tremendous benefit to Guam’s hotel and resort areas, and to large Navy
facilities that utilize centr al chilled water sy stems. The benefit of utilizing deep ocean water for
cooling has a potential ther mal efficiency of 30 per cent if it is us ed to displace cooling tha t would
otherwise be cooled by electric chillers versus 2 to 3 percent if it is used to generate power t hrough
an OTEC cycle. However , the cost for the piping to the resort areas, and for large district cooling
chilled water sy stems that would need to be provide d on the military bases to take advantage of this
technology will add to the cost and complexity of the systems.

2.2.1.12 STATE OF TECHNOLOGY

The only OT EC power plant in operat ion is a de monstration pl ant at NELHA in Kailua Kona,
Hawaii. The Navy is curr ently develo ping an OTEC plant for Diego Garcia,anda new 1 M W
production OTEC system is also being designed and installed at NELHA. GPA also contracted with
Makai Engineering to conduct a feasibility study for the application of a Sea Water Air Conditioning
system for Tumon Bay. It was found that SWAC is a technically feasible means of providing up to
16,000 tons of air conditioning to the Tumon Bay area and financially feasible for loads that exceed
8,100 tons. Energy usage could be reduced by 8.4 MW. *

2.2.1.13 SUMMARY VIABLE/NON-VIABLE TECH FOR ISLAND

Based on this analysis, while OTEC technology appe ars to be econom ically viable and feasible for
Guam, it is too far out in terms of delivery schedul e to be const ructed in time to m eet the planned
expansion deadlines.

2.2.2 Wind Power Generation

Wind turbines for electrical generation are commercially available in sizes from 25 kW to 3,000 kW.
Based on our review of the available wind studies for Guam, the best areas for wind development for
the military include AAF B for the Air Force, which is located on the northeastern tip of th e island,
and the ridgeline at the Na vy Munitions Site and Orote Peninsula on the Main Base (Figure 2-2) for
the Navy that are located along t he central portion of the island. While long-term historic wind data
are not available for AAFB, data were gathered for the Guam Airport and the winds a t these
locations are estimated to average arou nd 11 miles per hour (mph) at 50 m eters above ground or a
Class 2 ratin g. Based on current capital costs, the u se of wind e nergy is generally considered to be
marginally cost effective on sites that have at least a Class 3 wind speed rating with average wind

speeds of approximately 15 mph. This is based on a wind speed rating scale that ranges from a Class

* Guam Power Authority. A Technical and Economic Feasibility Assessment of a Deep Sea Water Cooling
System at Tumon Bay, Guam. January 2006
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1 rating for the least favorable sites to a Cla ss 7 r ating for the m ost favorab le sites. Since power
varies with the cube of the wind speed, a 12 mph wind site will have only one-half the potential wind
power output of a 15 m ph wind speed site. However, since the el ectrical costs for Guam are much
higher than the U.S. average costs, the 12 m ph wind speeds may be adequa te to make this wind
development viable. This fact must also be weighed against Guam’s construc tion cost which is also
much higher than average U.S. construction costs.

Wind energy provides the benefit of being a rene wable and sustainable energy source that is non-
polluting. However, aesthetics and the large land area required for the siting of the wind turbines are
major considerations. In additional, this energy source is interm ittent depending on the actual wind

speeds present at the site, and cannot b e used as a reliable means of power generation to serve as a

continuous duty, or even as a back-up source of power.
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Figure 2-2: Average Wind Velocity

2221 QUANTIFICATION OF WIND RESOURCE:

Average anticipated wind speeds around 11 m ph on Gu am app ear to be less than ideal for wind
energy development. Ty pical nominal 3 MW wind turbines designed for 15 mph winds will only
generate 1.5 MW at 12 mph.” Approximately 30 to 40, 3 MW nom inal wind turbines will thus be
needed to generate 50 MW of electrical power. Th e previous studies for the development of wind
power on Guam have identified approxi mately 16 MW of wind development potential for th e Navy
sites at the ridgeline at the Navy Munitions Site and Orote Peninsula. The potential yield for AAFB
has yet to be quantified.

2222 o&M

Based on dat a from wind turbine far ms that ar e al ready in commercial dev elopment, the ¢ ost for
operation and maintenance of wind p ower systems averages between 2 and 3 ce nts per kWh. ® Full-
time 24-hour staffed plant operators are not requi red for wind farm s. However, upkeep and annual
maintenance and inspection of the turbi nes, generators, inverters, switchgear, and other components
will be required.

>General Electric. GE Wind Energy. gewindenergy.com
U.S. Department of Energy Efficiency and Renewable Energy DOE 2007a
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2.2.2.3 CONSTRUCTION TIME/SCHEDULE

Since wind turbines are readily available in t he commercial market, the tim  eline fort he
implementation of a wind farm development is between 3 to 5 years, not accounting for interconnect
to existing gr id requirements. Wind studies to dete rmine the best location for the wind farms  will
take 1 to 2 years. An EIS will also be required for each wind farm development. Construction of the
facilities after the necessary studies and environm ental assessment is co mpleted will take another 1
to 2 years.

2224 CosT PER MW (CAPITAL) COST PER MW (PRODUCTION)

Based on previous wind far m developments, the co st for wind far m developments is e stimated at
approximately $3,000 per kW for ideal wind sites. Based on a capacity factor of 26 "percent assumed
in the previous wind studies for Guam, wind farm developments with a total capacity of 50 MW will
generate approximately 4 5,900-61,200 MWh per year . Based o n a design life of 20 years, the
average cost per kWh not including O&M costs, and transmission/distribution costs is estimated at
approximately 23 cents per kWh.

2.2.25 SITE (REQUIREMENTS LAND AREA)

The land area for a single 2.5t0 3.6 MW wind turb ine with a 280 to 3 40 foot diam eter rotor is
approximately 2 acres. A 50 MW wind farm development with 30 to 40 turbi nes will require a land
area of between 60 to 80 acres.

2226 QUALITY POWER/RELIABILITY

Since the wind farm developments are totally reliant on the strength of the winds, power production
is not very c onsistent and reliable. Th e power is typically converted and stored as direct current
(DC), and then inverted to AC power to maintain 60 Hz power regardless of wind speed and load.

2.2.2.7 BASE LOAD, PEAKING LOAD

Due to the intermittent nature of wind power, it cannot be used for base loaded or peaking operation.
However, it can provide a significant portion of the electricity that would otherwise need to be
generated using fossil fuels.

2.2.2.8 DESIGN LIFE

The design life of wind turbines is anticipated to be between 20 and 30 years with proper o peration
and maintenance. The supporting electrical genera tion, distribut ion, and tran smission equipment
should have sim ilar life spans. Howev er, the life of the storage batteries is significantl y lower and
will need to be replaced every 2 to 3 years. Modern turbines are designed to generate power in winds
up to 25 mph. Beyond this wind speed, they are designed to shut down but maintain their orientation
to the prevailing winds to minimize potential wind 1oad damage. In this configuration, they are able
to withstand gusts up to 156 mph. Since 50-year typhoon 2-second interval wind gusts on Guam are
predicted to exceed 170 mph, there is some poten tial for a severe ty phoon to dam age th e wind
turbines. Additional research and possible design e nhancements are needed to mitigate the potential
for wind damage.

7 Global Energy Concepts. Preliminary Assessment of Wind Energy Development Potential for Guam Naval
Facilities. October 2007
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2.2.2.9 ENVIRONMENTAL — EMISSION, WATER, REMEDIATION

Wind power sy stems will have some environmental impact, including the potential noise from the
turbines, aesthetic concerns on how the turbines may impact the surroundi ng landscape, potential
harmful im pact on fl ying birds and b ats, and in terference with radar and other electro magnetic
frequency signals.

2.2.2.10 WATER REQUIREMENTS

Wind farms do not require potable or other sources of fresh water to operate.

2.2.2.11 SPECIAL USES — AC FOR HOTELS, ETC.

Not applicable.

2.2.2.12 STATE OF TECHNOLOGY

Wind turbine technology is in widespread use. There are over 74,000 MW of wind turbines that have
already been installed and operating worldwide as of 2006. The most recent improvements have been
in the turbine design to reduce noise and increase efficiency, and in the power generation and control
of the system.

2.2.2.13 SUMMARY VIABLE/NON-VIABLE TECH FOR ISLAND

Based on this analysis, wind farm development appears to be economically viable and fea sible for
Guam, and a plant can be constructed in tim e to meet the planned expansion deadlines. However,
wind energy cannot be used as a reliable source of p ower for base loaded or peak shaving operation
and the implementation of a large wind farm will require considerable land area.

2.2.3 Solar Energy Generation

The majority of photovoltaic panels  for electri cal generatio n are co mmercially available in
crystalline, poly-crystalline, and amorphous silicon panels. Typical systems are in the range of 2 kW
for residential systems, and 50 kW or larger in co mmercial application. Inverters are used to convert
the DC power output from the panels into AC power. Most of these systems are installed at the house
or buil ding level, and suppl y the power at 120V or 220V. Large land or lar ge rooft op areas are
required for panel installation.

Based on the available solar insolation data for Guam made available by National Renewable Energy
Laboratory, a majority of the U.S. military lands in Gua m are in areas with an average of 5.08
kWh/m?/day® (Figure 2-3), which makes the use of photovoltaics attractive. Additional radiation data
was collected at the ~ Guam Intern ational Airport providin g an average o 5.03 kWh/ m?/day.
However, large land or large roof top areas ar e required for panel installation. As a rule of thum b, 1
kW of power output will require 100 square feet (ft*) of roof area. A 5 MW s ystem will thus require
500,000 ft* of area, and a 50 MW system will require 5,000,000 ft* of area.

Based on current capital costs, the use of photovoltaics (PV) will be marginally cost effecti ve at
current electrical rates, but the econo mics are improving, especially when tax credits and incentives
are considered. While there are no known incentives from the G PA at this time. PV sy stems also
have the benefit of being a renewable and sustainable energy source that is non-polluting. However,
this energy source is available onl y during sunlight hours, and is also interm ittent depending on the

¥ Global Energy Concepts. Preliminary Assessment of Wind Energy Development Potential for Guam Naval
Facilities. October 2007
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weather. Consequently, PV cannot be used as a re liable means of power generation to serve as a
continuous duty, or even as a back-up source of power.

Alnska — Average Daily Solar Radiation Per Month
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Figure 2-3: Average Daily Solar Radiation per Month

2231 QUANTIFICATION OF SOLAR ENERGY RESOURCE

Average solar insolation values for Gua m are f avorable for PV and other forms of solar energy
development. Based on typical sizing of 1 kW per 100 ft 2, 5,000,000 ft* of roof area i s required to
support the development of a 50 MW system. The most practical means to achieve this lev el of PV
development is to place  smaller distri buted s ystems on the roofs of the planned facilities. The
preliminary facilities planning indicates that total roof area available is over 5,000, 000 ft>. The area
offers the po tential to pr ovide up to 50 MW of PV power gen eration capacity d uring pe ak sun
periods.

2.2.3.2 o&M

PV systems are very passive and require very little active maintenance or s ystem monitoring. The
cost for operation and maintenance of PV systems is minimal and averages less than 1 cent per kWh
for annual p anel cleaning and m aintenance checks of the in verter sy stem and electrical sy stem
interface.

2.2.3.3 CONSTRUCTION TIME/SCHEDULE

Since PV s ystems ar e readily availablein ~ the co mmercial market, the ti meline for the
implementation of a PV power sy stem is between 1 to 2 years. No additional s tudies or an EIS will
be required. Construction of the PV sy stems can be phased to coincide with the developme nt of the
family housing units.
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2.2.3.4 CosT PER MW (CAPITAL) COST PER MW (PRODUCTION)

Based on previous PV ins tallations, the cost for photovoltaic s ystem develop ment is esti mated at
approximately $8,000 per kW. Assuming an average of 5.03 kW h/m*/day of s olar insolation and a
15 percent e fficiency’, the PV develop ment will generate approximately 76,000 MWh p er y ear.
Based ona design life of 20  years, the average cost per kWh not including O&M cost s, and
transmission/distribution costs is estimated at approximately 45 cents per kWh.

2235 SITE (REQUIREMENTS LAND AREA)
The land area for PV is not required as long as they are located on the roofs of the new buildings that
will be a part of the housing expansion on the island for the military.

2.2.3.6 QUALITY POWER/RELIABILITY

Since PV sy stems are totally reliant on the sun, they are only operational during the da ytime hours
and will be impacted by i nclement weather. The power is t ypically converted and stored as DC
current, and then inverted to AC power to maintain 60 Hz power.

2.2.3.7 BASE LOAD, PEAKING LOAD

Due to the intermittent nature of solar energy, it cannot be used for base loaded or peaking operation.
However, it can provide a significant portion of the electricity that would otherwise need to be
generated using fossil fuels.

2.2.3.8 DESIGN LIFE

The design life of PV sy stems is anticipated to be between 20 to 3 0 years with proper operation and
maintenance. The supporting electrical generation, distribution, and transmission equipment should
have similar life spans. Flat panel collectors with properly designed structural supports can withstand
the high wind speeds fro m ty phoons. However, they are still su sceptible to i mpact damage unless
they are protected by parapets or other devices  to shield them from flying projectiles. Another
solution would be to utilize am orphous silica panels that are direct mounted on the roofs of the
buildings.

2.2.3.9 ENVIRONMENTAL — EMISSION, WATER, REMEDIATION

PV systems will have very little environm ental impact. They should also have very little a esthetic
concerns since the PV panels would be integrated into the roof forms of the buildings.

2.2.3.10 WATER REQUIREMENTS

PV systems do not require potable or other sources of fresh water to operate

2.2.3.11 SPECIAL USES — AC FOR HOTELS, ETC.

Not applicable

? Electric Power Research Institute. “Renewables: A Promising Coalition o f Many” Journal EPRI, Su mmer
2007.
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2.2.3.12 STATE OF TECHNOLOGY

PV technology is in widespread use. There are over 5,000 MW '° of PV sy stems that have already

been installed and operating over the pa st 20 years. The most recent improvements have been in the
types of materials used for the PV panels th at increase efficiency an d reduce producti on and
manufacturing costs, and in the power generation and control of the system.

2.2.3.13 SUMMARY VIABLE/NON-VIABLE TECH FOR ISLAND

Based on this analy  sis, PV sy stems, although more expensive than com  peting renewable
technologies, appear to be econo mically viable and feasible for Guam. A significant num ber of
distributed PV systems can be constructed in tim e to meet the planned expansi on deadlines. While
solar energy cannot be used as a reliable source of po wer for base loaded or peak shaving operation,
it can displace a significant portion of the electrical load that would otherwise need to be generated
using fossil fuels.

2.2.4 Biofuel (Biodiesel) Power Generation

Biofuels can utilize either si  mple or com bined Brayton ¢ ycle co mbustion turbi nes that were
originally de veloped for aircraft jet ~ engine tec hnology, or reciprocating gas or diesel engine
technology. These turbines and engines principally use fossil fuel for power generation; however,
they can also bur n ot her fuels such as biofuels, et hanol, and h ydrogen, if a nd when t hose fuels
become available. Combustion turbines can operate o n either ethanol or biodie sel. Gas engines can
operate on ethanol, while diesel engines would be u sed to operate on biodiesel fuels. Air e missions
from biofuel power plants will be lower than for pow er plants that utilize conventional fossils fuels.
Improvements in air em ission control technology such as low NO , control burners will also help to
further reduce NO, emissions. Further reduction in air emissions is possible with the use of water or
steam injection, or with t he use of selective cataly tic reduction (SCR) technolog y. However, these
additional emission controls add a significant capital and operational maintenance costs.

Currently, there is no agricultural business on Guam that is developing crops for the biofuel market,
and there are no producers of bi ofuel on the island. Currently, 20 percent of the land on Guam is
used for agriculture, and another 15 percent used for pasture land. While there is so me potential for
further developm ent, the im plementation of biof uels on a sustainable basis is  not realistic at this
time. It thus appears that biofuels will need to be imported to the island if they are utilized within the
immediate future.

2241 QUANTIFICATION OF BIOFUEL ENERGY RESOURCE

Given the lack of biofuel production f acilities on Gu am, all of the fuel must be im ported for the
immediate future. Based on a 35 percent efficien  cy plant, a 50 MW power plant operating on
biofuels will require a tank farm with approximately 500,000 gallons per month of storage capacity
if it is operated as a base-1 oaded, continuous duty plant. The storage and handli ng requirements for
this fuel will be similar to the requirements for conventional fuels discussed in the previous sections.

2242 o&M

A continuous duty biofuel power plant will require full time 24 hour staffed plant operators. Upkeep
and annual maintenance and inspection of the generating units and ancillary systems, including the
emission control system, fuel system, switchgear, controls, and switchgear will also be required. If a

' Electric Power Research Institute. “Renewables: A Promising Coalition of Many” Journal EPRI, Summer
2007.
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combined cycle sy stem is utilized, than additi onal maintenance on the bo ilers, condenser water
system, heat exchangers, pumps, and other components will also be required.

2.2.4.3 CONSTRUCTION TIME/SCHEDULE

Since biofuel power plants would utili ze standard conventional generating equipment, the timeline
for the implementation of a biofuel power plant is between 2 to 3 years. The EIS and air permits for
biofuel power plant will require approximately 1 year. Construction of the facility after the necessary
studies and environmental assessment is completed will take another 1 to 2 years.

2244 CosT PER MW (CAPITAL) COST PER MW (PRODUCTION)

The cost for a biofuel power facility is estimated at approxim ately $1,500 per kW for th e use of
simple cy cle combustion turbines, or reciprocating gas or diesel engine generators. The cost for a
combined cycle co mbustion turbine or reciprocati ng engine plant with heat recovery b oilers and
steam turbine generators is esti mated at $2,500 per kW. Another $500 per kW will be ne eded for
additional air e mission control devices if the units are operated as bas e loaded or continuous duty
units. A 50 MW system could produce up to appro ximately 394,000 MWh per year if it is operated
as base-loaded generators assu ming a 9 0 percent av ailability factor. Based on an design life of 20
years, the average cost pe r kWh not including O&M  costs, and trans mission/distribution costs is
estimated at approxim ately 22 cents per kWh for  simple cy cle turbines and reciprocating gas or
diesel engines, or 17 cents per kWh for combined cycle power systems assuming that the biofuels are
purchased at the equivalent cost per therm as oil at $100 per barrel.

2.2.4.5 SITE (REQUIREMENTS LAND AREA)

The land area for a 50 MW biofuel powe r plant is estimated at approximately 2 to 3 acres, including
the fuel storage tanks and electrical substation. Additional ease ments and shoreline acces s may also
be required for condenser water inta ke and discharge piping if di rect ocean co oling is allowed, and
for the electrical transmission lines from the substation back to the gird.

2246 QUALITY POWER/RELIABILITY

Biofuel power generation facilities can provide continuous, reliable power as long as the fuel
supplies are adequate and can either operate continuously or intermittently to support the gird.
2247 BASE LOAD, PEAKING LOAD

Biofuel power plants can operate as either base-load ed, load following, or peaking units. Combined
cycle plants should be ut ilized for continuous base loaded dut y due t ot heir higher effi ciency.
However, additional heat recovery equipment, air emission controls, and additional maintenance will
be required if a combined cycle plant is provided for continuous duty operation.

2.2.4.8 DESIGN LIFE

The design life of a biofuel power plant is anticip  ated to be between 20 to 30y ears with proper
operation and maintenance. The fuel storage sy stem and electrical generation, distrib ution, and
transmission equipment should have even lower lives.

2249 ENVIRONMENTAL — EMISSION, WATER, REMEDIATION

Biofuel power plants will have a significant environmental impact, including noise and air emissions
from the turbines or engi nes, and aesthetic concer ns on how t he plant may impact the surroundi ng
landscape. In addition, a source of water for co mbined cy cle operation will also need to be
developed.
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2.2.4.10 WATER REQUIREMENTS

Combined cycle sy stems will require water for condenser cooling. This will most likely require an
on-site well f or brackish water if itis available or the use of o cean water for direct cooling. The
discharge of the condenser water can create so me thermal pollution if it is discharged back into the
ocean.

2.2.4.11 SPECIAL USES — AC FOR HOTELS, ETC.

Not applicable

2.2.4.12 STATE OF TECHNOLOGY

Biofuel power plants are commercially in production and are an adaptation of conventional power
plants. Additional technolog y to adapt standard en gines to operate more efficiently on bi ofuels is
being develo ped, includin g developm ent of better NO , controls and burner technolog y that is

tailored to these fuels.

2.2.4.13 SUMMARY VIABLE/NON-VIABLE TECH FOR ISLAND

Biofuel power plants are viable and readily available for implementation on Guam for use as reliable
base loaded p ower units as well as inter mittent peaking operation units. However, all of the biofuel
supplies must be imported as Guam does not have the agricultural base to su pport the production of
local biofuels at this time.

2.25 Waste-to-Energy (Biomass) Generation

Biomass power plants typically consist of st eam pow er plants that burn bagasse fr omsugar
processing or other agricul tural by -products such as wood chips or hay. Since t he biomass must be
burned to ge nerate steam, air e missions are a pri mary issue. Com bustion air em ission controls, and
scrubbing of the waste ex haust air stream are normally required, which add t o the com plexity and
operating costs for the system.

Similar to biofuels, there are no agricultural bus inesses on Gua m that is developing crops for the
biomass market. Currently, 20 percent of the land on Guam is used for agriculture, and another 15
percent used for pasture land. While there is some potential for further develop  ment, the
implementation of biomass on a sustainable basis is not realistic at this time

2251 QUANTIFICATION OF BIOMASS ENERGY RESOURCE

There is a lack of large scale biomass agriculture and biomass processing facilities on Guam. Due to
the bulk an d weight of bio mass, it is not practical to im port biomass for fuel into Guam . Based on
current land use, the 15 p ercent of pasture land can be used for so me biomass crop development.
Approximately 80,000 — 230,000 acres will be needed for a 50 MW power plant to sustain i ts use. '’
This would require significantly more land area than the am ount currently in use for agricultural and
pasture land. Since it is not practical t o develop agricultural biomass crops o n military lands, and
biomass facility would have to be developed in conjunction with the public or private sectors.

2.25.2 o&M

A continuous duty biom ass power plant will requir e full tim e 24 hour staffed plant ~ operators.
Upkeep and annual maintenance and inspection of  the boilers, condenser water sy  stem, heat

"' State En ergy Co nservation Office. En ergy Crop s for Fu el. http://www.seco.cpa.state.tx.us/re_biomass-
crops.htm
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exchangers, pumps, generating units , and ancillary systems, including the em ission control s ystem,
fuel system, switchgear, controls, and switchgear will also be required.

2.2.5.3 CONSTRUCTION TIME/SCHEDULE

Since biomass power plants would utilize standard conventional generating equipment, the timeline
for the implementation of a biomass power plant is between 2 to 3 years. The EIS and air permits for
a biom ass power plant will require approxim ately 1 year. Construction of the facility after the
necessary studies and environm ental assessment is ¢ ompleted wil |l take another 1 to 2  years. The
main concern ont he construction of abiom ass facility is the ti me it would taket o develop
sustainable levels of biomass crops.

2254 CosT PER MW (CAPITAL) COST PER MW (PRODUCTION)

The cost for a biom ass power facility is estim  ated at approxi mately $3, 000-$5,000 per kW. '?
Another $500 per kW will be needed  for additional air emission control devices if the units are
operated as b ase loaded or continuous duty units. A 50 MW sy stem could produce up to 394,000
MWh per year if it is operated as base-loaded gene rators assuming a 90 percent availability factor.
Based on an design life  of 20 years, the averag e cost per kWh not incl uding O&M costs, and
transmission/distribution costs is esti mated at approximately 25 cents per kWh for sim ple cy cle
turbines and reciprocating gas or diesel engines, or 19 cents pe r kWh for co mbined cycle power
systems assuming that the biomass is purchased at the equivalent cost per therm as oil at $100 per
barrel.

2.255 SITE (REQUIREMENTS LAND AREA)

The land area for a 50 MW biomass power plant is estimated at approximately 2 to 3 acres, including
the biom ass processing area and electr ical substa tion. Additional easements and shoreline access
may also be required for condenser water intake and discharge piping, and for the electrical
transmission lines from the substation back to the gird

2.25.6 QUALITY POWER/RELIABILITY

Biomass power generation facilities can provide ¢ ontinuous, reliable power as long as the fuel
supplies are adequate and can either operate continuously or intermittently to support the gir d. Base
Load, Peaking Load

Biomass power plants can operate as either base  -loaded, load following, or peaking units. Base
loaded plants should be designed with additional he at recovery to boost their efficiency . However,
additional he at recovery equipment, air em ission controls, and additiona 1 maintenance will be
required for continuous duty operation.

2.25.7 DESIGN LIFE

The design life of a biofuel power plant is anticip  ated to be between 20 to 30 y  ears with proper
operation and maintenance. The fuel storage sy stem and electrical generation, distrib ution, and
transmission equipment should have even longer lives.

2.2.5.8 ENVIRONMENTAL — EMISSION, WATER, REMEDIATION

Biomass power plants ~ will have a significant ~ environmental i mpact, including noise and air
emissions from the boilers and turbines , and aesthe tic concerns o n how the plant may impact the

"2 IEA Energy Technology Essentials http://www.iea.org/Textbase/techno/essentials.ntm
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surrounding landscape. In addition, a source of water for the turbine condenser will also need to be
developed.

2.259 WATER REQUIREMENTS

A biomass power plant will require water for condens er cooling. This will most likely require an on-
site well for brackish wa ter if it is available or  the use of ocean water fo r direct cooling. The
discharge of the condenser water can create so me thermal pollution if it is discharged back into the
ocean. One possible solution would be to use on-site injection wells to discharge the effluent.

2.2.5.10 SPECIAL USES — AC FOR HOTELS, ETC.

Not applicable

2.25.11 STATE OF TECHNOLOGY

Biomass power plants are co mmercially in production and are an adaptation of conventional power
plants. Additional technol ogy to o perate boilers m ore efficiently on biofuels is being dev eloped,
including development of better NO , controls and burner technology that is tailored to thes e fuels.
Additional air emission control technology will also be required to support the operation of biomass
plants.

2.25.12 SUMMARY VIABLE/NON-VIABLE TECH FOR ISLAND

Biomass power plants are viable and readily ~ av ailable for im plementation on Guam for use as
reliable base loaded power units as well as interm ittent peaking operation units. However, Gua m
does not have the agricultural base to support the production of biom ass at this time. Th e
development of sustainable supplies of biomass crops is needed to support the implementation of this
technology, a nd will requi re the development of additional lands in the public or private sector
outside of the military.

2.2.6 Fuel Cell Power Generation

Fuel cells o perate onth e chemical reaction between hy drogen and oxygen which  produces
electricity, and water as a by-product. Although there are a few installations in operation, it is still in
commercial development. While the technology is also non-polluting, it relies on hydrogen as its fuel
source.

Hydrogen is not commercially available as a fuel s ource, and the extraction of h ydrogen from water
and/or the reduction of gas or other fuels into hydrogen currently still require additional equipment in
the process. Natural gas i s often utilized as a fuel stock for the fuel cells. However, Guam lacks
natural gas resources, so the natural gas must be imported if it is utilized. Because this technology is
not comm ercially available, and because sustaina ble sources for the pr oduction of hydrogen fuel
have not yet been developed, the use of fuel cell generators is not reco mmended at this tim e. Since
natural gas or propane must currently be used to operate the fuel cells, this technolog v is not
considered a renewable an d an alternate energy technology and is not evaluated in furt her detail at
this time.

2.2.6.1 FUEL DELIVERY STORAGE

Not applicable

2.2.6.2 O&M
Not applicable
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2.2.6.3 CONSTRUCTION TIME/SCHEDULE

Not applicable

2.2.6.4 CosT PER MW (CAPITAL) COST PER MW (PRODUCTION)

Not applicable

2.2.6.5 SITE (REQUIREMENTS LAND AREA)

Not applicable

2.2.6.6 QUALITY POWER/RELIABILITY

Not applicable

2.2.6.7 BASE LOAD, PEAKING LOAD

Not applicable

2.2.6.8 DESIGN LIFE
Not applicable

2.2.6.9 ENVIRONMENTAL — EMISSION, WATER, REMEDIATION

Not applicable

2.2.6.10 WATER REQUIREMENTS

Not applicable

2.2.6.11 SPECIAL USES — AC FOR HOTELS, ETC.

Not applicable

2.2.6.12 STATE OF TECHNOLOGY

Not applicable

2.2.6.13 SUMMARY VIABLE/NON-VIABLE TECH FOR ISLAND

Not applicable

2.2.7 Waste-to-Energy Conversion/Generation

Waste-to-energy power plants have conventionally been steam power plants that sort and burn solid
wastes. Since the wastes a re normally burned to ge nerate steam, air emissions are a primar y issue.
Combustion air em ission controls, and scrubbing o f the waste exhaust air stream  are norm ally

required, which add to the complexity and operating costs for the system.

Alternative technologies t o conventi onal waste-to-e nergy steam power plants include gasi fication,
smelting, and plasma-arc technologies. However, none of these competing technologies are available

yet in the commercial market.

Based on rule of thum b estimates, the population on Guam can supporta 10 to 20 MW w aste-to-
energy power plant. Since the m ilitary will com prises approximately 30 percent of the island’s
population after the relocation, a waste energy plant sized only for the military would be between 5

to 10 MW.
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2271 QUANTIFICATION OF WASTE ENERGY RESOURCE

Based on the military’s resident population on Guam and the projected load growth, the t otal waste
stream available for a wast e-to-energy power plant is approximately 10 to 20 MW. A waste storage
and processing center for this waste stream will also be needed to support this facility.

2.2.7.2 o&M

A continuous duty waste-to-energy power plant will require full time 24 hour staffed plant operators.
The sorting and processing of the wast e stream will require a ful 1time crew. Upkeep and annual
maintenance and inspection of the was te processing equipment, boilers, condenser w ater s ystem,
heat exchangers, pu mps, generating units and an cillary s ystems, including t he em ission control
system, fuel system, switchgear, controls, and switchgear will also be required.

2.2.7.3 CONSTRUCTION TIME/SCHEDULE

Since the waste-to-energy power plant would utiliz e standard conventional generating equi pment,
the timeline for the implementation of waste-to-energy power plant is between 3 to 5 years. The EIS
and air permits for a waste-to-energy power plant, and to develop a waste s tream collection and
sorting plan will require approxim ately 2 y ears. Construction of the facility after the ne  cessary
studies and environmental assessment is completed will take another 2 to 3 years.

2.2.7.4 CosT PER MW (CAPITAL) COST PER MW (PRODUCTION)

The cost for a waste-to-energy power facility is estimated at approximately $3,000 per kW. Another
$500 per kW will be needed for additional air em ission control devices if the units are operated as
base loaded or continuous duty units. A 10to 20 MW system could produce up to approxim ately
79,000 to 158,000 MWh per y ear if it is operated a s base-loaded generators a ssuming a 90 percen t
availability factor. Based on a design life of 20 years, the average cost per kWh not including O&M
costs, and transmission/distribution costs is estimated at approximately 22 cents per kWh assuming
that the tipping fees are credited to the facility at $20 per ton, and that disposal and landfill costs are
ignored.

2275 SITE (REQUIREMENTS LAND AREA)

The land area for a 10 to 20 MW biomass power plant is estimated at approxim ately 4 acres,
including the waste proces sing and sorting area a nd electrical substation. Additional ease ments and
shoreline access may also be required for condenser water intake and discharge piping, and for the
electrical transmission lines from the substation back to the grid.

2.2.7.6 QUALITY POWER/RELIABILITY

Waste-to-energy power ge neration facilities can pr ovide continuous, reliable power as long as th ¢
fuel supplies are adequate and can either operate continuously or intermittently to support the gird.
2.2.7.7 BASE LOAD, PEAKING LOAD

Waste-to-energy power plants are normally operated as base-loaded units to m aximize the return on
the initial higher cost for the equipment. This will normally also require the plant to be designed with
additional heat recovery  to boost their effici ency, and air ~ emission controls, and additional
maintenance for continuous duty operation.

2.2.7.8 DESIGN LIFE

The design li fe of a waste-to-energ y power plant is anticipated to be between 20 to 30  years with
proper operation and maintenance. The electrica 1 generatio n, distributio n, and transmission
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equipment should have even lower lives. Howev er, the processing and sorting equipm  ent will
typically need to be replaced more frequently.

2.2.7.9 ENVIRONMENTAL — EMISSION, WATER, REMEDIATION

Waste-to-energy power plants will have a significant environmental impact, including the processing
and treatment of the waste and sludge disposal, noise and air emissions from the boilers and turbines,
and aesthetic concerns on how the plant may impact the surrounding landscape. In addition, a source
of water for the turbine condenser will also need to be developed.

2.2.7.10 WATER REQUIREMENTS

A waste-to-energy power plant will r  equire water for condenser cooling. This will m ost likel y
require an on-site well f or brackish water if it is available or the use of ocean water for direct
cooling. The discharge of the condenser water can create some thermal pollution if it is dis charged
back into the ocean. One possible solution would be to use on-sit e injection w ells to discharge the
effluent.

2.2.7.11 SPECIAL USES — AC FOR HOTELS, ETC.

Not applicable

2.2.7.12 STATE OF TECHNOLOGY

Pre-engineering waste-to-energy or custom designed waste-to-energy power plants are commercially
available and utilize of conventional power plan  t technology. Additional technology to operate
boilers more efficiently and to lower emissions i s being developed. Additional air emission control
technology will also be required to supportt he op eration of waste-to-energy plants. C ompeting
technologies including gasification, smelting, a nd plasm a-arc technologies are currently under
development but are not in commercial production at this time.

2.2.7.13 SUMMARY VIABLE/NON-VIABLE TECH FOR ISLAND

Waste-to-energy power plants are  suitable as base loaded power units. This technolog y may be
viable if Guam were to change existing restrictions to incineration.

2.2.8 Geothermal Power Generation

Guam is situated several miles east of the southern projection of historically active line of volcanoes
that comprise the Mari ana volcanic ar ¢ (Figure 2-4). The area i s still subject to volcanic activit y,
with the nearest known active volcanism being an underwater eruption that occurred 100 miles north
just south of Saipan. Since the Marianas island chai n is at the edge of the subdu ction zone between
the Philippine and Pacific plates, Guam  is subject to frequent  earthquakes and tectoni ¢ plate

movements that make the island a likely candidate for subterranean volcanic activity and possible
geothermal development.

However, there are no known detailed studies or asse ssment of the geotherm al potential for Guam
other than a report from the Colorado School of  Mines published in 197 5 that provided a general

overview of the potential f or geothermal energy in the pacific region. Additi onal geological studies
and drilling is needed to quantif y and determ ine the extent of the potential for geotherm al
development on Guam.
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Figure 2-4: Mariana Arc

2.28.1 QUANTIFICATION OF GEOTHERMAL ENERGY RESOURCE

It is difficult to quantif y the potential y ield for ge othermal energ y without further studi es an d
geological exploration for this resource. However, if there are active geothermal heat sources within
the area, a g eothermal power plant in the range of 30 to 50 MW should be feasible as1 ong as an
adequate number and size of geothermal wells are provided for sustained operation.

2.2.8.2 o&M

A geothermal power plant will require full time 24 hour manned plant operators. Upkeep and annual
maintenance and inspect ion of the wells heat exchangers, condenser water sy  stem, pumps,
generating units, and ancillary s ystems, includi ng the em ission control s ystem, fuel sy stem,
switchgear, controls, and switchgear will also be required.

2.2.8.3 CONSTRUCTION TIME/SCHEDULE

Due to the lack of geological res earch, the time line for the im plementation of a geotherm al power
plant is between 4 to 6 y ears. Geolog y and drilling studies to characteri ze the potential for
geothermal energy and to determine the best location for drilling to support this resource will take 2
to 3 years. An EIS will also be required for the = geothermal wells and venting issues, and for the
power plant facility. Construction of the facility a fter the necessary studies and environmental
assessment is completed will take another 2 to 3 years.

2-28



July 2008 Guam Power Generation Study Report Evaluation of Sources

2.2.8.4 CosT PER MW (CAPITAL) COST PER MW (PRODUCTION)

The cost for a geothermal power facility is estimat ed at approximately $2,000 per kW, plus the cost
to develop the geothermal well resource. A 30 to 50 MW system could produce up to approximately
237,000 MW h to 394, 000 MWh per year wh en opera ted as base-loaded ge nerators assu ming 90
percent availability. Based on a design life of 20 years, the average cost per kWh not including O&M
costs, and transmission/distribution costs is estimated at approximately 3 cents per kWh.

2.2.8.5 SITE (REQUIREMENTS LAND AREA)

The land area for a 30 to 50 MW geother mal power plant is estimated at approximately 2 to 3 acres,
including the well, power plant, and electrical substation. Additional easements and shoreline access
may also be required for condenser water intake and discharge piping, and for the electrical
transmission lines from the substation back to the gird

2.2.8.6 QUALITY POWER/RELIABILITY

Geothermal power generation fac ilities can provide continuous, re liable power as long as th e wells
sustain their projected yields and can either operate continuously or intermittently to support the gird.
2.2.8.7 BASE LOAD, PEAKING LOAD

Geothermal energy power plants are normally operated as base-loaded units to maximize the return
on the initial higher cost for the equipment. The us e of geothermal power fo r peaking dut y is not
recommended.

2.2.8.8 DESIGN LIFE

The design life of a geother mal energy power plant is anticipated to be between 20 to 30 years with
proper opera tion and m aintenance. The source we lls, electrical generation, distribu  tion, and
transmission equipment should have even longer lives.

2.2.8.9 ENVIRONMENTAL — EMISSION, WATER, REMEDIATION

Geothermal power plants will have a  significant environmental im pact, including the dril ling for
geothermal energy, disposal of the effluent, ve nting of gases from the well, noise and air emissions
from the turbines, and aesthetic concerns on how th e plant may impact the surrounding landscape. In
addition, a source of water for the turbine condenser will also need to be developed.

2.2.8.10 WATER REQUIREMENTS

A geothermal power plant will require water for condenser cooling. This will most likely require an
on-site well f or brackish water if itis available or the use of o cean water for direct cooling. The
discharge of the condenser water can create so me thermal pollution if it is discharged back into the
ocean. One possible solution would be to use on-site injection wells to discharge the effluent.

2.2.8.11 SPECIAL USeESs — AC FOR HOTELS, ETC.

Not applicable

2.2.8.12 STATE OF TECHNOLOGY

Geothermal power plants are in widespread use throughout the world in areas with active geothermal
resources and are an adaptation of conventional pow er plants. The technology to utilize geother mal
energy is time te sted an d widely ava ilable. The Big Island of Haw  aii currently has a 30 MW
geothermal power plant that has been in operation for the past 15 years and has recently expanded in
production from 30 to 50 MW.
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2.2.8.13 SUMMARY VIABLE/NON-VIABLE TECH FOR ISLAND

Geothermal power systems are proven and time tested. However, the potential yield for a geothermal
system in Gu am requires additional geological survey and exploration to quantif y the potential for
this resource.

2.2.9 Solar Thermal Electric

Solar therm al electric sy stems utilize 1 arge collecti ng mirror array s to concentrate or focus solar
radiation to heat water or to generate steam for heating or to drive a power plant. Most  of these
systems ar € not yet available co mmercially, bu t the projectedi mplementation costs for these
technologies show promise in significantly reducing costs over photovoltaic systems. Solar Thermal
Electric sy stems are ideal for high sola r intensity insolation areas with clear near cloudless skies.
Based on the solar insolation data, a majority of the U.S. military lands in Guam are in areas with an
average of 5.03 kWh/m */day, which makes the us e of solar ther mal electric systems, in add ition to
photovoltaics, marginally attractive. These sy stems do have t he benefit of be ing a renewable and
sustainable energy source that is non-polluti ng. However, these systems will only operate during
sunlight hours and are intermittent depending on the weather.

Large land a reas are r equired for the collecting mirror array installation. A 10 MW sy stem will
require approximately 60 acres of land area. Sola r thermal systems cannot be used as a  reliable
means of power generati on to serve as a continuou s duty, or even as a back-up source of power
without the use of supplem  ental fuel-fired burners to generate steam wh  en solar energ y is
unavailable. However, they can provide supplemental energy to the grid to reduce the overall energy
use.

2.29.1 QUANTIFICATION OF SOLAR ENERGY RESOURCE

Based on the available solar insolation data, a majority of the U.S. military lands in Guam are in
areas with an average of 5 .03 kWh/m?/day, which makes the us e of solar the rmal el ectric systems
viable. These sy stems can be scaled to fit within the available space. While power generation from
solar energy appears feasible, it is lim ited in that the energy is only available d uring daytime hours
and is affected by weather.

2.2.9.2 O&M

Solar thermal electric sy stems are fairly passive, but do require a ctive monitoring and maintenance
since the steam produced from the solar concentrations is used to drive an active stea m turbine and
require very little active maintenance or sy stem monitoring. Upkeep and annual maintenance and
inspection of the collector array s, steam concen trator, turbine, ¢ ondenser water sy stem, pum ps,
controls, and switchgear will also be required.

2.2.9.3 CONSTRUCTION TIME/SCHEDULE

The tim eline for the implementation of a solar th ermal el ectric plant is be tween2to 3 years.
Approximately 1 year will be needed to prepar e an EIS for the collection  system, power plant
facility, and water use. C onstruction of the fac ility after the necessary studies and environm ental
assessment is completed will take another 1 to 2 years.

2.2.9.4 CosT PER MW (CAPITAL) COST PER MW (PRODUCTION)

Based on previous installations, the cost for solar thermal electric system development is estimated at
approximately $5000 per kW. Assuming an average of 5.03 kWh/m*/day of solar insolation and a 15
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percent efficiency ', the PV development will generate approximately 76,000 MWh per year. Based
on a design life of 20 years, the average  cost per kWh not including O&M costs, and
transmission/distribution costs is estimated at approximately 31 cents per kWh.

2.295 SITE (REQUIREMENTS LAND AREA)

Based on rule of thum b guidelines, a 50 MW power plant will re quire approximately 300 acres in
land area. This includes the space requirements for the collectors, steam power plant, and substation.
2.2.9.6 QUALITY POWER/RELIABILITY

Since solar thermal electric systems are totally reliant on the sun, they are only operational during the
daytime hours and will be im pacted by inclement weather. The p ower output from the turbine will
thus vary throughout the day depending on the actual weather conditions.

2.2.9.7 BASE LOAD, PEAKING LOAD

Due to the intermittent nature of solar energy, it cannot be used for base loaded or peaking operation.
However, it can provide a significant portion of the electricity that would otherwise need to be
generated using fossil fuels.

2.2.9.8 DESIGN LIFE

The design life of solar ther mal el ectric sy stems is anticipated to be between 20 to 30  years with
proper oper ation and maintenance. The suppo rting electrical generation, distribu  tion, and
transmission equipment should have similar life spans.

2.2.9.9 ENVIRONMENTAL — EMISSION, WATER, REMEDIATION

Solar thermal electric systems will have so me environmental i mpact. Aesthetic concerns could be
raised since t he collectors would be hi ghly visible. In addition, a source of water for the turbine
condenser will also need to be developed.

2.2.9.10 WATER REQUIREMENTS

The solar thermal electric power plant will require water for condenser cooling. This will most likely
require an on-site well f or brackish water if it is available or the use of ocean water for direct
cooling. The discharge of the condenser water can create some thermal pollution if it is dis charged
back into the ocean.

2.2.9.11 SPECIAL USES — AC FOR HOTELS, ETC.

Not applicable

2.2.9.12 STATE OF TECHNOLOGY

The use of solar thermal electric is g aining in popularity since it has the poten tial for significantly
lower construction costs over PV technology. The most recent improvements have been in the design
of the collectors, the steam power plant equipment selection, and in the control of the system. Hawaii
Electric Light Co mpany on the Big Island of Ha waii is commissioning a solar ther mal electri c
system under contract to Sopogy. Sopogy is also proposing a similar solar thermal electric system to

" Electric Power Research Institute. “Renewables: A Promising Coalition of Many” Journal EPRI, Summer
2007.
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the GPA. Pacific Gas and Electric has contracted with Solel t o buy power from a 553 M W solar
thermal electric plant that will cover 9 square miles in the Mojave Desert.

2.2.9.13 SUMMARY VIABLE/NON-VIABLE TECH FOR ISLAND

Based on this analy sis, solar thermal electric systems appear to be econo mically viable and feasibl e
for Guam. In addition, t he technology has developed enough so that it can be integrated in tim e to
support the planned expansion. While solar energy cannot be used as a reliable source of power for
base loaded or peak shaving operation, it can disp lace a significant portion of the electrical load that
would otherwise need to be generated using fossil fuels.

2.2.10 Wave Energy Generation

Wave energy generators take advantage of the en  ergy carried in the wav es that flow acr oss the
coastline to exact energy primarily using mechanical action generators. There are no wave energy
generators that are co mmercially available, howev er, there is wave energy d emonstration project
sponsored by the Department of Defense thatis  being constructed offshore of Marine Corps Base
Hawaii. While wave energ y generators are non- polluting and r enewable, th e am ount of power
extracted from these units will be inter mittent and d ependent on the strength of the ocean  waves.
These units cannot be used to provi de a reliable means of power for continuous duty, peak shaving,
or for emergency power.

2.210.1 QUANTIFICATION OF WAVE ENERGY RESOURCE

Information on the average wave energy yields along the coastal areas on  Guam is not readily
available. However, typical wave energy yields in similar areas such as H awaii are in the r ange of
4.6 kW per If'*. Typical wave generator designs are in the 1 to 1 .5 MW per unit range. The number
of wave energy generators can be scaled up to provide the target of 50 MW of electrical power.

2.2.10.2 0O&M

Since the technolo gy has not been co mmercially developed, the cost for operation and maintenance
of wave generator sy stems cannot be readily quantified. However, the equip ment does not require
full time 24 hour manned plant operators. Mech anical pu mps, housings, controls, and other
components exposed to seawat er will also requi re annual cleaning of bi  ofouling deposits and
corrosion, and other maintenance. The power plant equipment, including the generator, switchgear,
and other components will also require annual maintenance and repair.

2.2.10.3 CONSTRUCTION TIME/SCHEDULE

Due to the lack of commerci  al developm ent, th e timeline for the im  plementation of a n wave
generators is between 3to 5 years. Wave ener gy studies to determ ine the best location for the

generating units will take 2 to 3 years. An EIS will also be required for the im pact of the generators
on coastal wave action and the shoreline, and for the power plant facility. Construction of the facility
after the necessary studies and environmental assessment is completed will take another 1 to 2 years.

2.2.10.4  CoST PER MW (CAPITAL) COST PER MW (PRODUCTION)

Based on ve ry prelim inary num bers, t he cost for a 50 MW w ave energy far mi s esti mated at
approximately $3,000 to $4,000 per kW. Assu ming that the wave generators will operate at design
output 40 percent of the time, they will generate approximately 175,200,000 kWh per year. Based on

"“U.S. Departmentoft heInt erior. Wave Ene rgy Po tential o nt he U.S.Ou ter Co ntinental Sh elf.
http://ocsenergy.anl.gov
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a design life of 20 years, the av  erage cost per kWhn ot includi ng O&M costs, and
transmission/distribution costs can range fro m 8 to 1 0 cents per kWh dependin g on t he amount of
wave energy available.

2.2.10.5  SITE (REQUIREMENTS LAND AREA)

Most of the wave generat ion equipment will m ost likely be pla ced out in the ocean. Ho wever, a
shore facility with a substation to inter cept and distribute the pow er will be req uired. The land area
for this facility is estimated at approximately 1 acre.

2.2.10.6 QUALITY POWER/RELIABILITY

Since the wave farm development is totally reliant on the strength of the waves, power prod uction is
not very consistent and reliable. The power is typically converted and stored as DC current, and then
inverted to AC power to maintain 60 Hz power regardless of wave speed and load.

2.2.10.7 BASE LOAD, PEAKING LOAD

Due to the i ntermittent nature of the wave ener gy, it cannot be used for base loaded or peaking
operation. However, it can provide a sig nificant portion of the electricity that would otherwise need
to be generated using fossil fuels.

2.2.10.8 DESIGN LIFE

The design life of wave generators is an ticipated to be between 20 to 30 years with proper operation
and maintenance. The supporting electrical genera tion, distribut ion, and tran smission equipment
should have sim ilar life spans. Howev er, the life of the storage batteries is significantl y lower and
will need to be replaced every 2 to 3 years.

2.2.10.9 ENVIRONMENTAL — EMISSION, WATER, REMEDIATION

Wave energy sy stems will have so me i mpact on the ocean  environment an d shoreline, and on
aesthetic concerns on how the turbines may impact the surrounding seascape.

2.2.10.10 WATER REQUIREMENTS

Wave generators do not require potable or other sources of fresh water to operate.

2.2.10.11 SpPEecIAL Uses — AC FOR HOTELS, ETC.

Not applicable

2.2.10.12 STATE OF TECHNOLOGY

Wave energy generators are still in the developmental stage. There are numerous competing designs,
none that have been issued for pro duction. The Navy is testing a 1 MW output unit at Marine Corps
Base Hawaii.

2.2.10.13 SUMMARY VIABLE/NON-VIABLE TECH FOR ISLAND

Based on thi s analy sis, w ave energy sy stems appear to be econ omically viable and feasi ble for
Guam. However, the tech nology has not developed enough so t hat it can be integrated in tim e to
support the planned expansion. While wave energy cannot be used as a reliable source of power for
base loaded or peak shaving operation, it can disp lace a significant portion of the electrical load that
would otherwise need to be generated using fossil fuels.
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2.2.11 Description of GPA Present and Future Alt. Energy Projects Summary — Viable/Non-
Viable for GUAM

2.2.12 Summary and Recommendations for Alternative Energy Development on Guam

Based on this analysis, a summary of the alterna tive energy technologies for Guam are summarized
in Table 2-3.

This asses sment would suggest that alternate energy resources have the potential to generate a
significant portion of the military’s electrical energy consumption of Guam which currently averages
330,000 MWh per year. Energy use by the military will also increase significantly due to the planned
expansion. The most viable alternative energy tech nologies that should be considered to supplement
the power generated from conventional power plants are the following:

» OTEC has the potential to provi  de a continuous , reliable so urce of electrical power.
However, the time frame for its development is 5 to 10 years out.

«  Wind energy development should be explored, provided that the military has the satisfactory
land area to accommodate the wind farm developments.

+ Biofuel

« Installation of distributed photovoltaics should be considered to supplement the power drawn
from the grid, possibly through third party power contracts.

» The installation of a solar thermal electric system using a third party power producer should
be considered. However, the land arearequi  red for asolar  thermal system will be
significantly greater than for the other technologies.

«  Geothermal (potentially viable)
A co mbination of the implem entation of several renewable technolo gies, fo r exam ple, some
wind and dis tributed solar energy deve lopment for the near term , supplemented by OTEC and

solar thermal electric in the future, could be cons idered a viable option for the military’s energy
strategy on Guam.
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Table 2-3: Summary Assessment of Alternative Energy Technologies for Guam

Alternative Area Required | Cost for 50 MW | Annual MWh Commercially
Energy Mode of Size Capital Cost for 50 MW Power Plant | Output for 50 | Approximate | Available Site Construction Life
Technology Operation (MW per unit) Per kW Power Plant | (If applicable) MW Plant |Cost per kWh| Technology Specific | Renewable | Time Frame | Expectancy
OTEC Base load 10 to 100 $10,000 to 2 to 3 acres $500 Mil to 394,200 $0.12 to NO YES - On YES 5-10 years 25 years
$15,000 $750 Mil $0.18 Coastline
Wind Energy As Available 0.6 to 3 (wind $3,000 60 to 80 acres $150 Mil 113,880 $0.14 to YES YES - YES 2-3 years 25 years
12.5 mph turbine) $0.15 Min. Class
average 3-4 site
10 (Farm typ.)
Photovoltaics As Available 0.004 to 0.050 $8,000 5,000,000 ft? $400 Mil 76,000 $0.45 YES YES YES 1-2 years 25 years
5.03% Rooftops
kWh/m”2/day
Simple Cycle Peaking or Base 10to 20 $1,500 2 to 3 acres $75 Mil 394,000 $0.17 to YES NO YES, butno| 2-3years 25 years
Biofuel Plant Load $0.22 biofuels on
island
Combined Cycle | Peaking or Base 10to 20 $2,500 2 to 3 acres $150 Mil 394,000 $0.17 to YES NO YES, butno| 2-3years 25 years
Biofuel Plant Load $0.22 biofuels on
island
Biomass Plant Base Load 10to 20 $1,000 80,000 to $150 Mil to 394,000 $0.19 to YES NO YES, butno| 2-3years 25 years
230,000 $275 Mil $0.25 biomass on
island
Fuel Cells Base Load 0.1t00.25 $8,000 Not Not Not $0.08 to NO NO Depends on na 25 years
Recommended| Recommended [Recommended $0.12 fuel source
Waste to Energy Base Load 10to 20 $1,000 4 acres $175 Mil 394,000 $0.19 to YES NO NO 2-3 years 25 years
Plant $0.22
Geothermal Base Load 10to 20 $1,000 2 to 3 acres $100 Mil 394,000 $0.02 YES YES YES 3-5 years 25 years
Solar Thermal As Available 1.2 to 200 $5,000 300 acres $250 Mil 76,000° $0.31 YES YES YES 2-3 years 25 years
Electric 5.03%
kKWh/m”2/day
Wave Energy As Available 1 $5,000 1 acre $150 Mil to 175,200 $0.08 to NO YES - On YES 3-5 years 25 years
$250 Mil $0.11 Coastline

Mil
na

million

not applicable

 Based on actual radiation data taken at Guam International Airport
® The analysis was conducted using PV Solar Design Pro, which uses the historical daily solar radiation data from Guam International Airport to determine the system yield
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3. Analysis of Power Generation Options

Four o ptions were identified as possible approach es to m eet future power requirem ents for the
USMC r elocation. Each option is presented in th is s ection wit h advantages and disadva ntages
associated with the option.

3.1 OPTION 1

This option is based onr ecapitalizing, modernizing, and m odifying the existing GPA sy stem to
support the proposed base load from the GPA Grid. The added generation will be provided by GPA.
3.1.1 Load Impact to Existing System

The prelim inary additional loads anticipat ed for the military buil dup are listed in Table 3-1. The
loads are distributed thro ughout the island as indicated by the map depicted in Figure 3-1. The map
shows the major facility locations. These gener al locations wer e provided to GPA to allow a
preliminary analysis of load impacts due to the proposed loads.

Table 3-1: Current and Preliminary Future Military Electrical Loads for Guam

Existing Demand Load USMC Notional Future Planned Demand
Load Description (MW) Increase (MW) (MW)
Existing Navy electrical demand for 19 service 47.55
locations (based on peak demand data in
GIMDP report dated July 2006 [HHF 2006])
and broken down as follows:
Andersen Air Force Base 18.1 0.57 29.47
Northwest Field 0.5 0 1.80
Andy South — MARBO 1.0 0 1.0
NCTS (North) — Finegayan 1.2 20.10 24.83
South Finegayan Housing Area 15 8.15 9.65
Barrigada 13 0 1.3
Naval Hospital 3.2 0 5.27
Apra Harbor (NAVBASE) 20.75 18.71 87.16
Total Electrical Loads (Includes 25 percent 47.55 47.53 160.53
spare capacity on new loads)
MARBO Marianas Bonins Command
NAVBASE Naval Base
NCTS Naval Computer and Telecommunications Station
MVA megavolt ampere
MW megawatt
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Table 3-2: Current and Future Military Populations in Guam

On-base
Service Active Duty | Dependents Civilian Total
Baseline (FY06)
UsMC 3 2 1 6
Air Force 2145 2950 805 5900
Navy 39 66 1481 1586
Army 30 50 11 91
USCG
SOF
Notional Increase
UsMmcC 8552 9000 3207 20759
Air Force 1656 1100 244 3000
Navy 1300 50 487 1837
Army 630 950 236 1816
USCG 81 103 30 214
SOF 350 630 131 1111
Total Future Loading
UsSMC 8555 9002 3208 20765
Air Force 3801 4050 1049 8900
Navy 1330 116 1968 3423
Army 660 1000 247 1907
USCG 81 103 30 214
SOF 350 630 131 1111

The GPA pe rformed a load analy sis to evaluate s ystem voltage and line capacity based on the
proposed loads. The results of this analy sis are included in Appendix A — Guam Power Authority
Load Flow Analy sis Data. This analysis re sulted in a series of reco mmended line and equipm ent
upgrades to the IWPS. These are detail ed in Table 3-5 and Table 3-6. The upgrades described in the
tables will be required for any generation solution that locates the additional generation near existing
Piti and Cabras.

3.1.2 Sites
Generating facility sites were not considered as part of this option as the responsibility for additional

generation is under GPA’s control and responsibility.

These loads are based on anticipated electric al de mand to support personnel loading presented in
Table 3-2 and include USMC Notional Increase and planned total future loads.

3.1.3 Costs Related to Power Generation, Transmission and Distribution

Load requirements are to be provided to the GPA for planning purposes to acc ommodate the future
loads. Costs associat ed wi th any requir ements over and above normal transmission service fro m
GPA are to be calculated based on the CSA and paid by the Navy. Article 18 of the CSA defines the
responsibility of GPA to provide service to new facilities as follows:

“28.17 Line Extensions. Extensions of lines necessary to furnish permanent 34.5 kV

service to the Navy will be made by modifications to this Agreement in accordance with
the following provisions:
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28.17.1 General

28-17.1.1 Ownership, Operation and Maintenance. GPA will construct, own, operate and
maintain electric lines and equipment only under, along, upon and over public streets,
roads and highways where it has the legal right to do so, and on public lands and private
property across which it has otherwise obtained rights-of-way or other necessary rights
satisfactory to GPA.

28-17.1.2 Special Facilities. GPA will install only those facilities which it deems necessary
to render service in accordance with GPA’s standard facilities for 34.5 kV service. If the
Navy requests facilities which are acceptable to GPA but are in addition to, or in
substitution for, the standard facilities which GPA normally would install, the Navy shall
make a contribution to cover the extra cost thereof.”

The current CSA also includes Article 19 which indi cates that a rate study is to be conducted to
determine the allocation of costs associ ated with Navy services. It appears that the costs asso ciated
with improvements required by the Navy would be similarly allocated and eval uated based on the
current CSA (in force until 2012).

3.14 Plant Production Capacity vs. Reliability

The system reliability requirements are impacted by the availability and capacity of generating units
in service or available fo r service wit hin the IWPS. The additional loads will i mpact the IWPS
reliability by utilizing system capacity and reducing the available cap acity in both spinning reserve
and peaking units available for servic e. While evaluation of this option does not address s pecific
generation requirements, it shoul d be noted t hat the future reliabilit y of the ITWPS relies on the
system analysis that provides adequate reserve capacity to allow units to be out of service for regular
maintenance and out of service due to unexpected failures.

3.15 Existing Generation System Description

The existing GPA generation sy stem consists of generation units owned by = GPA, g eneration
contracted to GPA and Navy owned generation units that are available to GPA for dispatch based on
conditions in the CSA. The list of generation units is included in an example of the GPA gen eration
status report prepared daily and submitted to the Navy’s Utility Group. This example is indicated in
Table 3-3 and represents installed capacity (553.4 MW) and units available for use (429.8 MW).
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Figure 3-1: Guam Facility Location Map
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Table 3-3: Example of a Generation Status Report

Capacity First Year to
Plants Rated Capacity Actual Capacity Used Service Remarks
DoD Diesels
NCTS Finegayan 7.5 7.5 0 Unknown
Radio Barrigada 4 4 0 Unknown
Orote 19.8 19.8 0 Unknown
NavHosp. 2 2 0 Unknown
DoD Total 333 333 0
GPA Steam
Cabras #1 66 66 52 1974
Cabras #2 66 66 47 1975
Cabras #3 40 39 37 1996
Cabras #4 40 39 37 1996
Tanguisson #1 26.5 26.5 15 1976
Tanguisson #2 26.5 26.5 15 1976
Temes 40 40 0 1997
Enron #8 44 0 0 1999 9/27/07 0745HRS: Tagged
out for overhaul
Enron #9 44 44 42 1999
GPA Diesels
Manengon 10 8.8 0 Unknown
Dededo CT #1 23 21 0 1992
Dededo CT #2 23 0 0 1994
Dededo (D) 10 5 0 1972
Macheche 22 20 0 1993
Yigo (CT) 22 0 0 1993
Talafofo 10 4 0 1993
Mt. Tenjo 26.4 24 0 1993
Marbo CT 14 0 0
GPA Total 563.4 429.8 System Power Factor -
0.900
System Total 586.7 463.1
Peak Load Total 245

3.15.1 CONDITION

The condition of the IWP S is an extremely complicated issue t o evaluate in great detail. We can
review the performance of the sy stem based on a nu mber of performance crite ria. Some of this has
been presented in Section 1.2.1 of this report.
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3.15.2 SYSTEM DEFICIENCIES

General concerns with the IWPS rev  olve around power quality and reliabi lity. Interviews with
various agencies indicat e that power quality ( frequency, voltage level, harm  onics) meets
expectations. However, power outages (sy stem reliability) have historically been more frequent than
is acceptable to customers.

The GPA authority has made changes and i mprovements within the IWPS to reduce the power
outages. Part of the sy stem evaluation included a stability study GPA performed to determ ine what
system improvements would have the most impact on the IWPS. The study was completed in July
2005. The summary of recommended capital impr ovements to the IWPS address the major
recommendations in the report to im  prove the stability of the sy stem and reduce unnecessary
outages.

This report will not provide a detailed analysis of historical outages or improvements in performance
since GPA changed 1 oad shedding schem e in early 20 07. This report does provide information
related to data provided by the Navy as it rel ates to outages in r ecent years. A summary of outage
reports from October 2005 to Jul y 20 06 is include d in Appendix C. The summa ry indic ates the
following as related to system outages:

o There were 214 outages during the period indicated.

*  GPA system failures accounted f or 39 of t hose o utages which further break down to 10
generation outages and 29 transmission and distribution system outages.

« The Navy system accounts for 175 of the outages.

This summary covers a relatively s hort peri od of time and is not inte nded to pr ovide a
comprehensive evaluation of the IWPS perform ance or to detail outages down to specific circuits or
devices. The summary does show that nearly 85 percent of the outages ina 9 -month period wer e
beyond the GPA system. A m ore detailed evaluatio n of the outage data shoul d be able to identify
specific system components (lines, breakers, switch gear, transformers or similar co mponents) that
represent a larger portion of the outage s and suggest upgrades that will have the greatest i mpact to
system performance.

3.1.5.3 AGE

The age of generation units within the IWPS varies from over 30 years old to less than 10 years old.
A summary of the base load generation units and their therm of efficiency is listed in Table 3-4.

3.1.54 FUEL EFFICIENCIES CONDITION CAPACITY

Basic information regarding fuel efficiency of base load generation units was evaluated to determine
level of efficiency being maintained by the GPA system. This information is presented in Table 3-4.

Table 3-4: Fuel Efficiency of Base Load Generation Units

Power Plant Generation (MWh) % to Total Specific FOC (littKwh) | Thermal Efficiency (%)
Cabras #1 156,953 16.41 0.259 34.35
Cabras #2 138,191 14.45 0.260 34.13
Cabras #3 131,124 13.71 0.211 42.18
Cabras #4 137,732 14.40 0.2178 40.84
Tanguisson #1 47,140 4.92 0.3361 26.46
Tanguisson #2 39,123 4.09 0.3517 25.29
Enron IPP Plt #8 160,932 16.83 0.2073 42.91
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Power Plant Generation (MWh) % to Total Specific FOC (littKwh) | Thermal Efficiency (%)
Enron IPP PIt #9 144,994 15.16 0.2078 42.78

Total 956,189 100

Specific FOC and Thermal Efficiency data provided by GPA.

The information presented in Table 3-4 confirms that while there are units in operation that perform
at a relativel y low efficiency , those units prov ide a relatively low percentage of total power
delivered. That number would change as the system loads increase due to the USMC relocation. It is
anticipated that any new projected] oads give nt o the GPA will result in a revised capital
improvement plan to address the system efficiency and capacity.

3.155 QUALITY/RELIABILITY

The basic requirements established by the CSA were  evaluated independently and determined to
have been met by the GPA as a condition to transfer the facilities to GPA control.

3.1.6 Transmission and Distribution

The transm ission and dist ribution s ystems are the responsibility of the GPA. This stipul ation is
outlined in the current CSA is force until 2012.

3.1.6.1 SYSTEM DESCRIPTION

The GPA dis tributes power to the N avy at trans mission level voltage and consists of 19 service
locations. Each of these locations is metered as described in the CSA.

3.1.6.2 RELIABILITY

The information reviewed in preparatio n of this report included outage data from the Navy utilities
staff, data from GPA and references to unscheduled outages in GIMDP. The results of this review
are that the existing trans mission sy stem has great ly im proved reliability in recent y ears and that
recent (2007) changes in load shedding strategi es has reduced unscheduled out ages to Navy service
locations. The NA VFAC Marianas staff has indicate d in meetings that the vast majority of power
outages experienced by their custo mers are the r esult of an aging infrastructure and the difficult
environment in which the equipment operates.

3.1.6.3 CONDITION

The general condition of the transmission and distribution system throughout Guam is in good repair.
There are some areas stil 1affected by dam age related to the most recent typhoo n but th e IWPS
continues to be improved and planned projects will both m aintain and improve the performance of
the power system.

3.2 OPTION 2A

This option would construct a new S PE owned/operated base | oad power plant on DoD-provided
land specifically to m eet load requirements for th e facilities associated with t he USMC rel ocation.
The facility would have the ability to provide excess power to t he GPA grid. Also, the GPA grid
would be used for back-up power in t he event th e SPE Plant is out of service. There are potential
alternatives to this  option that would address  different generation capac ities, and loc ation of
generation facilities near the major loads projected for the USMC relocation.

This interconnection opt ion also antici pates that the SPE woul d contract with GPA for backup
capacity to a llow units t o be taken o ut of service for m aintenance or prov ide capacity t hrough
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peaking units in the event a unit trips from the grid. This would require GPA to initiate a project and
establish the project criteria under current Guam Public Utilities Commission (PUC) rules.

For the purpose of this evaluation, the option will be based on a 60 MW base load generation facility
potentially located near the major load at North Fin egayan (location for a majority of the housing
and base loads for the Marine facilities and represent s approximately 80 percent of the anticipated

demand load for proposed facilities when the Apra Harbor loads are not included). The 60 MW base
load is less than the projected demand load because only a portion of the planned loads are located to
allow distribution from the power facility.

3.2.1 Loads

The preliminary GIMDP Study describes additional loads anticipated for the military buildup that are
listed in Table 3-1. The loads are distributed thr oughout the island as indicated b y the map depicted
in Figure 3-1. The map shows the major facility locations. These general locations were provided to
GPA to allow an analy sis of load impacts due to the proposed loads . In general, these loads, and the
load and transmission system analysis apply to all options in Section 3.

GPA performed a preliminary load analysis to evaluate system voltage and line capacity based on the
proposed loads. The results of this analy sis are included in Appendix A. This analy sis resulted in a
GPA recommendation of improvements to alleviate the overloading of lines and reduced voltage due
to the m ilitary 1 oads proj ected by 2014. This list of proposed upgrades would im prove several
transmission lines and install facilities as described in Table 3-5 below. Detailed backup fo r costs
presented in Table 3-5 appear in Appendix D. These costs are based on 2008 dollars.

Table 3-5: Anticipated GPA Improvements to Meet Military Load Increases, Part |

Project System Project Cost See
Project Description List Overhead/Underground Voltage ($M) Figure
Upgrade Piti X20 to Orote X35 line A Overhead 34.5kv $1.8 A
Upgrade Harmon X87 to Andersen X73 A Overhead 34.5kV $3.1 A
line
Upgrade Piti X21 to Orote X31line Double A Overhead 34.5kv $3.5 A
Circuit
Dededo CT X150/ 55 to Andersen A Overhead 34.5kV $7.6 A
X71line Double Circuit
Upgrade Harmon X88 to Dededo A Overhead 34.5kv $5.8 A
X151/154 line Double Circuit
Upgrade Harmon X82 to Yigo X160 line A Overhead 34.5kv $3.9 A
New 24 MVAR Capacitor Bank at Orote A N/A 13.8kv $0.8 A
13.8kV
New 3 MVAR Capacitor Bank at SRF A N/A 13.8kV $0.3 A
13.8kV
New 24 MVAR Capacitor Bank at A N/A 13.8kV $0.8 A
Andersen 13.8kV
New 18 MVAR Capacitor Bank at NCS A N/A 13.8kV $0.6 A
Total Costs A $28.2

Information developed from Guam Power Authority/Consolidated Commission on Utilities (CCU) Mission Critical
Infrastructure: A Partnership Presentation. Figure A located at end of report.
MVAR  megavolt ampere reactive
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This option list is based on upgrades to lines a nd additional capacitor installations and does not
upgrade voltage level for an y lines. This approach is a minimal approach and does not completely
alleviate the adverse impacts of pro  posed loads. A m ore co mplete upgrade would involve t he
proposed project list described in Table 3-6 below. Detailed backup for costs presented in Table 3-6
appears in Appendix D.

Table 3-6: Anticipated GPA Improvements to Meet Military Load Increases, Part Il

) o Project System Project Cost See
Project Description List Overhead/Underground Voltage ($M) Figure
New Harmon to Andersen line B Overhead 115kV $8.2 B
New Andersen Substation With 112 MVA B Overhead 115kv $9.6 B
Power Transformer
New Piti Orote line B Overhead 115kV $2.8 B
New Orote Substation With 112 MVA B Overhead 115kvV $9.6 B
Power Transformer
Upgrade Harmon X87 to Andersen X73 B Overhead 115kV $4.7 B
Piti X20 to Orote X35 line B Overhead 115kv $4.9 B
New 24 MVAR Capacitor Bank at Orote B N/A 13.8kv $0.8 B
13.8kV
New 3 MVAR Capacitor Bank at SRF B N/A 13.8kV $0.3 B
13.8kV
New 24 MVAR Capacitor Bank at B N/A 13.8kV $0.8 B
Andersen 13.8kV
New 18 MVAR Capacitor Bank at NCS B N/A 13.8kV $0.6 B
Total Costs Option B B $42.3

Information developed from Guam Power Authority/Consolidated Commission on Utilities (CCU) Mission Critical
Infrastructure: A Partnership Presentation. Figure B located at end of report.
MVAR  megavolt ampere reactive

The main di fference bet ween the two solutions i s that rather than adding an additional parallel
transmission line to existing facilities, the appr  oach increases t he transm ission line voltage and
upgrades the affected substation transformers. This  solution results in an im  provement over the
Option A approach. The Line analysis data are included in Appendix A.

3.2.2 Sites

This paragraph provi des an overview of potential power generation facility sites that have been
considered in Guam by several organizations and issues associated with each site. It should be noted
that no site has been eli minated as a result of this study but simply identified, relative considerations
discussed and potential interconnect wi th GPA identifie d near the site in order to provide a starting
point for future consideration.
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North Guam
North Finegayan
+ Results in an industrial facility 1ocated with in an area of predominantly operational type
facilities
» Places the generation near a major portion of the load

» Significant issue associat ed with permitting a f acility in that area of the island due to
prevailing winds and proximity to commercial and residential development

»  Current land allocation does not provide suffi cient space required for anticipat ed facilities
(allocation based on limited information available at time planning document was issued)

»  Will require extending power distribution network to anticipated location of power facilities
Potts Junction
« Existing fuel pipeline that currently carries JP-8 fuel runs along edge of property (capacity
for fuel delivery was not available)

« Location allows reasonably simple access to IWPS transmission and distribution network

» Residential development located near the site identified for this use may impact permitting
South Guam
Existing GPA Facility at Piti

» Lower capital cost for new generation
« Simpler EPA permitting due to existing land use

» Industrial site with limited commercial and no residential development near the location
Existing infrastructure for power distribution

» Land available near Shell Oil site
» Rural location near an existing fuel storage tank farm
« Relatively close to distribution interconnect
« EPA permitting likel y to be easier in southern Guam due to 1 and use and en vironmental
differences
3.2.3 Costs — Capital, Power Gen/T&D
Costs associated with s ystem improvements could not be included due to the timing of information
acquired to base the costs on.
3.24 Plant Production (MW)

Power plant production capability will be based on projected load requirements and coordination
with GPA as the organization responsi ble for the ITWPS. General capacity has been established at
60 MW for planning purposes.
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3.25 Existing Generation System Description

The existing generation system is described in Section 3.1.5.

3.2.6 Transmission and Distribution

The existing transmission and distribution system is described in Section 3.1.6.

3.3 OPTION 2B

This option would construct a new SPE owned/operated base 1 oad power plant on DoD  or other
provided land. The normal operation of this base load plant will be to provide power to the GPA grid
at the best available location as an Independent Power Producer (IPP). The new Marine loads would
be connected to the IWPS but not ne  cessarily at the point of the new SPE facility . The main
difference between this option and option 2A ist  hat this option allows much m ore flexi bility in
locating the generation facility. Option 2A is intended to locate the power generation facility near the
major loads. Option 2A would prim arily provide power to the proposed loads with an ability to sell
excess power to the GPA through an interconnection with GPA.

This interconnection woul d also allow the SPE to contract with GPA for backup capacity to allow
units to be taken out of service for maintenance or provide capacity through peaking units in the
event a unit trips from the grid.

3.3.1 Loads

The prelim inary additional loads anticipat ed for the military buil dup are listed in Table 3-1. The
loads are distributed thro ughout the island as indicated by the map depicted in Figure 3-1. The map
shows the major facility locations. These g eneral locations wer e provided to GPA to  allow an
analysis of load impacts due to the proposed loads.

The GPA per formed a prel iminary load analysis to evaluate sy stem voltage and line capacity based
on the proposed loads. The results of thi s analysis are included in Appendix A. This solution results
in an improvement over the Option A approach. The Line analysis data are included in Appendix A.
3.3.2 Sites

Basic site options identified are listed in Section 3.2.2.

3.3.3 Costs

Costs associated with transm ission sy stem improvements required to support additional generation
requirements are summarized in Table 3-5 and Table 3-6 and detailed in Appendix D.

3.34 Plant Production MW, Base Load/Military Requirements/Base Load with Unit Out/1
Unit Maintained

Power plant production c apability will be based on projected load requirements and coordination
with GPA as the organization responsi ble for the TWPS. General capacity has been established at
60 MW for planning purposes. It should be noted that system generation requirements will be based

on a business ¢ ase anal ysis that reflects both base load ge neration and peaking generation
requirements.
3.35 Existing Generation System Description

The existing generation system is described in Section 3.1.5.
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3.3.6 Transmission and Distribution

The existing transmission and distribution system is described in Section 3.1.6.

3.4 OPTION 3

This option would establish a separat e grid s ystem for planned loads. One of the m  ain issues
associated wi th this approach is backu p power a nd reliability of the sy stem. In general, a power

facility with a firm capacity of 60 MW (e.g. 3-20 MW units) would require an additional two units
to be installed to provide the ability to remove one unit from service, have a unit fail and still provide
the ability to meet the 60 MW firm capacity rating. The system reliability would also be affected by
the distribution system design. Most distribution systems provide multiple paths to provide power to
a location. The number of paths would depend on the voltage level and type of equipment located at
the point in question.

Either of these two issues (generation and distribution) will have a tremendous effect on the installed
cost for this option . The g eneration impact could re quire twice t he firm capacity to be installed to
meet reliabili ty expectations andt he distribution s ystem would need to be designed su ch that
alternate fe eders were available given failure of one feeder to maintain an equivalent1  evel of
redundancy that currently exists within the existing GPA transmission system.

It should be anticipated that backup power may be required for all facilities with a m oderate to high
level of mission critical rating. The requirement for local standby generators and the associated space
and cost would need to be considered in the mast er planning if t he level of reli ability was not met
with the proposed generation and distribution system for this option.

34.1 Loads

The loads an ticipated for the military buildup are listed in  Table 3-1. The loads are dist ributed
throughout th e island as indicated b y the map depicted in Figure 3-1. The map shows the major
facility locations. These general locati ons were provided to G PA in October 2007 toa llow an
analysis of load impacts due to the proposed loads.

The GPA pe rformed a load analy sis to evaluate s ystem voltage and line capacity based on the
proposed loads. The results of this analysis are included in Appendix A. The analysis resulted in two
improvement options for the trans mission systems (Option A and Option B). Option B represents a
higher cost associated with the 115 kV or high vo ltage approach but also provides a better long term
solution over Option A and better system performance based on the data available.

3.4.2 Sites

The site options are generally those discussed for the Northern portion of Guam. Much of the central
portion of Guam is co mmercial and residential a nd lim its the availability of a sit e for power
generation.

3.4.3 Costs — Capital, Power Gen/T&D

Costs as sociated with sy stem i mprovements w ere not able to be included due to the ti ming of
information acquired to base the costs on.

3.4.4 Plant Production (MW)

Power plant production capability will be based on projected load requirements and coordination with
GPA as th e organization responsible for the IWPS. General capacity has been established at 60 MW
for planning purposes. The cap acity for this option will require additional study and evaluation due to
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the costs associated with an independent power distribution system. It is not clear that this option can
be considered viable with the current CSA agreement between the Navy and GPA.

3.45 Existing Generation System Description

The existing generation system is described in Section 3.1.5.

3.4.6 Transmission and Distribution

The existing trans mission and distribution s ystem is described in Section 3.1.6. The proposed
transmission and distribut ion for t his o ption would require an in dependent p ower sy stem with no
GPA interconnect.

3.4.6.1 SYSTEM DESCRIPTION

This system approach will require a robust distribution (transmission system for remote locations) to
meet the reliability and quality requirements described in Section 1, Introduction. The system would
need to provide the demand capacity with specific segment failures. This report does not provide any
detailed level of design for this approach.

3.4.6.2 RELIABILITY

The system reliability will need to meet the requirements described in Table 1-2. These requirements
establish the minimum system criteria for the detailed design of the electrical system.

3.5 GENERAL POWER GENERATION CONSIDERATIONS

The existing IWPS relies solely on fossil fuels for po wer generation in Guam. System planning and
future power requirements m ust incorporate a dive rse portfolio of power gen eration to re duce the
impact on the econo my fro m any o ne source of energy . GPA has conducted evaluations of
alternative power generatio n and has ongoing plans th at continue to evaluate alternative sources of
energy for Guam. Their integrated resource plan has been updated several tim es in the past and will
continue to include alternative energy options in evaluating the future of GPA generation plans.

3.5.1 Alternative Energy Options

Alternative energy does not typically provide a reliable source of power to the electrical grid. There
are exceptions to this state ment, such as waste-to-energy, ocean thermal, geothermal and to a lesse r
extent, wave technology. Alternative energy sources such as wind, solar, and biom ass are all less
reliable than the aforementioned technologies.

Alternative energy can offer a relatively reliable and renewable source of energy. It is the re newable
aspect that is not provid ed by an y s ignificant s ource in Gua m at thisti me. The alternative
technologies continue to change and their cost/benefit ratios change with the e ver-increasing cost of
energy throughout the world. Sources of energy such as heavy fuel oil and No. 2 diesel are expected
to increase in cost and the higher costs will have a substantial effect on the economy of Guam.

It is for these reasons that any future plans for additional power generation capacity in Guam should
include a portion of that energy produced from alternative sources.

3.5.2 Military CSA

A customer service agreement (CSA) is in force between the Navy and GPA. Portions of t he CSA
are included in Appendix B, Customer Service Agreement. The significant aspects of the agree ment
that are relevant to this study are listed below:
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» The CSA est ablished performance metrics that th e Navy expects to be m et at the service
points throughout the system.

» The CSA provides limited authority to the Navy for reselling power to other customers.

« The Navy is responsible for provi ding info rmation to the GPA for planning  purposes to
allow them the opportunity to make system improvements to meet anticipated load increases
in a timely manner.

3.5.3 Backup

There are no specific backup req uirements to be provided by GPA. The GPA is responsible for
meeting basic require ments for the number of minutes of service interruption during a year and for
meeting availability requirements for loss of generation probability.

This means that any facility that cannot tolerate a minimum level of power out ages and duration of
outages in minutes to hours will require a backup po wer supply. This backup supply may include a
standby gen eration that can restore power within seconds and o perate for ho ursto day, an
uninterruptible power supply (UPS) system that provides uninterrupted service for several minutes to
a few hours or a combination of both systems. A combination of both UPS and standby generator is
capable of providing uninterrupted service for a period of hours or days and would be limited be fuel
supply and permitted operating limitations.

354 IPP Involvement

Use of the terms independent power producer (IPP) and special purpose entity (SPE) are similar and
only separated to differentiate between an organi zation that is specifically de fined to represent a
company contracted to meet requirem ents of the USMC relocati on (the SPE) and a more generic
term (IPP) t hat si mply r epresents an organizatio n that has a long-term agr eement with GPA to
provide electricity at a specific quality and quantit y withina minimum an d m aximum range of
production rate.

The GPA has the sole responsibility to provide power through the IWPS and currently has long-term
agreements with long established IPPs. Any new IPP agreements or increase in power require ments
to existing agreements are expected to be initiated by GPA.

355 SPE Involvement, GOJ

The capital im provements required to provide addi tional power generation are anticipated to be
provided by an SPE tha trecovers the capitali nvestment through t he sale of energy  over the
contracted period. T he det ails of the capital fac ilities are not defined in thi s report. Thi s report
identifies anticipated load requirements, describes interconnection options for the power generation
needs, and evaluates potentially viable alternative energy options for Guam.
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4. Recommendations

This section summarizes each of the options discu ssed above and provides a general descri ption of
recommended direction supported by this study.

4.1 INTERCONNECTION OPTIONS

The four inte rconnection options introduced in Section 1 represent the alternatives identified in the
basis of this study. These options are repeated again below for reference:

« Option 1: Recapitalize, modernize and m odify the GPA sy stem to support the added base
load to the GPA grid. The added generation will be provided by GPA.

« Option 2A: Construct a new SPE owned/operated b ase load power plant on DoD-provided
land specifically to m eet load require ments for the facilities associated wit h the USMC
relocation. The facility would have the ability to provide excess power to the GPA grid.
Also, the GP A grid would be used for back-up power in the event the SPE P lant is out of
service.

« Option 2B: Construct a n ew SPE owned/operated b ase load power plant on DoD or other
provided land. The normal operation of this base load plant will be to provide power to the
GPA grid at the best available location as an IPP. The new USMC loads would be connected
to the IWPS but not at the point of the new SPE facility.

« Option 3: Construct a new SPE owned/operated base load power plant for load on North
Finegayan with no connection to GPA. This option would require spare capacity to provide
necessary generation with one unit out of service and failure of the largest unit (if units are
not the same size).

Additional alternatives w ere discus sed butdo  not offer substantial diffe rences that warrant
identifying additional options for evaluation. These options identify variations for interconnection of
new generation to the system that would support the anticipated future loads.

41.1 Option 1

This option would keep GPA as the provider for all energy requirements for the Navy . The future
load requirements would be met by additional ge neration capacity that m eets the reliabi lity and
quality levels identified in the CSA. Specific levels that are to be met by GPA are listed in Table 1-2.

The existing system was r eviewed to d etermine GP A’s ability to meet the su bstantial increase in
loads between 2010 and 2014. There are essentially tw o major considerations with the system’s
ability to m eet these future load requirem ents. The first is the ability — of the transm ission and
distribution sy stems to support t he additional 1 oads on the circuits that inte  rconnect the power
system. The second is the generation capacity of th e sy stem and the abilit y t o meet future load
increases.

NAVFAC provided a list of preliminary load locations and demand levels to GPA as a first step for a
system analysis. GPA evaluated these loads to determine the impacts to the existing [IPWS. The data
that illustrate the sy stem impacts are included in Appendix A. These impacts were further evaluated
by GPA and resulted in two approaches that were considered by GPA to alleviate these effects.

The first app roach is to si mply increas e the lin e capacity at each of the overloaded lines and add
capacitor banks at sever al locations t o address unacceptable voltage condit ions at sever al other
locations in the distribution sy stem. The improvements are list ed in Table 3-5 and indicated in the

drawing titled Figure A, located in a pocket at th e back of this report. While these i mprovements
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address the i mmediate needs of the sy stem, they do not provide m uch additional benefit for future
growth in the system and are somewhat short-term solutions to the system impacts.

The second approach, described in Table 3-6, is based on replacing and increasing the voltage rating
to four transmission lines. This approach will pr  ovide a longer range solution to the anticipated
increase in de mand to the IWPS. The im provements associated with this approach are indicated in
the drawing titled Figure B, located in a pocket at the back of this report. The proposed lines increase
the system transmission capacity to meet the increased load demand at the northern end of Guam and
in Apra Harbor. These are the two main load concentrations that impact the IWPS.

Table 1-2 indicates expectations included in the current CSA. The CSA’s agreement expires in 2012.
A recent review of the CS A resulted in a recommendation that the Navy begins in 2009 to develop a
replacement agreement.

41.2 Option 2A

This option anticipates that an SPE would cons truct a new power generati ng facility ( on DoD
provided land) to m eet the anticipated load requi rements for the USMC relocation to Guam . This
facility woul d be configured primarily to provid e energy to support DoD loads and includes the

ability to sell excess power to GPA. The facility would rely on GPA for backup power requirements.

The concept of selling excess power t o GPA presu mes that GP A needs the additional power, that
GPA will contract to provide backup capacity for the SPE and that the existing regulations allow the
approach to be carried out. This opti on will likely require im provements to the IWPS in addition t o
the power generation facility. The type of improvements will vary substantially with the site location
for the additional generation.

The load ana lysis perform ed in this study would indicate that projected continuo us/average load
increases are in the range of 5060 MW, with an additional capacity requirement of approxim ately
60 MW for transient loads in Apra Harb or (these loads are primarily associated with a planned CV N
berthing in Apra Harbor). Additional analy sis is required to determ ine the optim um generation
capacity for the planned loads. Load planning will need to be deve loped with G PA to evaluate the
system p erformance, maintain an adequate spinni ng reserve, and have suffici ent spare capacity to
allow maintenance cycles on operating units and respond to the unexpected unit failure.

41.3 Option 2B

This option i s essentially the same as Option 2A except for the generating f acility 1ocation. This
option woul d open con sideration fo r locations outside of DoD propert y, woul d pr imarily
interconnect with GPA at a location that works  for the generation station and rely  on s ystem
improvements to address the transmission requirements.

4.1.4 Option 3
This option would establish a separate power gene ration and distribution s ystem. There are several
other major considerations make this option undesirable. The major items are listed below:
» A separate system would require the power producer to provide the necessary system backup
and spinning reserve capacity to meet system demands and reliability requirements.

» The sy stem would require privately owned tr ansmission lines to deliver pow er to re mote
load locations for loads associ ated wit h the USMC relocation and require the associat ed
rights-of-way for these transmission line routes.
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»  The facility design requirements may require additional standby generation units to address
reliability requirements that may not be provided by an isolated power system.

These issues will result in a cost basis that cannot be supported with a competitive cost for electricity
to the new customers associated with the USMC relocation.
4.2 ALTERNATIVE ENERGY
A series of alternative energy options were identified and evaluated for use in Guam. The alternative
energy technologies evaluated are listed below:

« OTEC

*  Wind energy

» Photovoltaics

« Simple cycle biofuel plant (combined cycle biofuel plant)

+ Biomass plant

* Fuel cells

+  Waste-to-energy plant

*  Geothermal

» Solar thermal electric

*  Wave energy

421 Viable Options

These options w ere evaluated to deter mine which are viable in Gua m. The aspects evalu ated to
determine vi ability are summarized in Table 2-1. The viable options were select ed as t hose that
could provide a reliable source of energy and an acceptable (relatively close to current energy costs)
and could b e supported with current infrastruct ure in Guam. Those altern ative energy sources
identified as viable are listed below:

*  Wind energy

« Simple cycle biofuel plant (combined cycle biofuel plant)

»  Solar thermal electric (this option is m arginally viable based on preli minary evaluation and
could warrant additional review to determine if the technology is viable in some form)

« Distributed solar photovoltaic systems installed as part of the facility construction
*  Geothermal (potentially viable)
«  Wave (although not currently available at co mmercial levels similar to Guam, it should be

re-evaluated in 5-10 years as technology matures)

Each of these sources indicates that the source of energy is a vailable in s ufficient qua ntities to
support a co mmercial installation and produce en ergy at or n ear the current m arket price for
electricity and provide a payback.
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4.2.2 Non-Viable Options

These alternative energy options were identified and non-viable due to a lack of natural resources to
support the facility, excessive costs of energy for the resulting facility or a technology tha t is not
commercially available to support a facility.

*  Ocean thermal energy conversion (OTEC)
« Photovoltaics

+ Biomass plant

»  Fuel cells

*  Wave energy
A detailed evaluation of each alternative energy source is included in Section 2.

4.3 CONVENTIONAL POWER GENERATION

For the purposes of this  report, power generation refers to the use of fossil fuels to produce
electricity. This report considered four fuel opti ons to produce power for Guam . Those options are
coal, liquefied natural gas (LNG), heav y fuel oil (No. 6) and No. 2 diesel. While each of these fuels
are in wide use throughout the world, fuel availa bility and cost vary for each location and greatly
impact the viability of the fuel for each application.

The greatest mitigating factor to consider for the = future generation plans in Guam is rel ated to
diversification of energy sources. The current generation system in Guam relies on heavy fuel oil and
No. 2 diesel as the sources of energy to produce electricity. This results in a highly ~ volatile
environment when considering the future cost of electricity in Guam. Any future plans for energy in
Guam should heavily consider diversification to mitigate the impact from a single fuel source on the
cost of energy in Guam.

4.3.1 Viable Options

Viable options are those that appear to be suppor table with supply and distribution systems within
Guam or those where new handling f acilities could be constructed in such a manner that the lower
cost of energy would pay for the facilities. Existing distribution networks for fuel oil and diesel make
them readily available with limited additions to infrastructure (the additions wil 1 vary depending on
the actual facilit y location). There are currently no facilities for handling large volum es of coal or
LNG in Guam.

Coal handling facilities were considered for Guam . A potenti ally viable site from at echnical
engineering standpoint was identified near existing generation facilities in Piti. There appear to be
nearly 200 acres of land controlled by GPA and the Government of Guam in that area. However, this
site would be in a no n-attainment area. Additional analysis is needed to determ ine the viability of a
facility at this location.

4.3.2 Non-Viable Options

The infrastructure require d for LNG r esults ina substantial i mpact to i mplement. The t ankers,
storage, re-gasification and generation f acilities result in the highest cost of construction for any of
the fuel alter natives. Growing world de mand for L NG is likely to increase pressure on prices and
increase the cost on energy produced wi th this fuel. T his fuel source is not consi dered viable at this
time without additional investigation into the specific facilities and infrastructure required to support
the system.
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4.4 RECOMMENDATIONS

This report evaluated the anticipated e nergy needs associated with the USMC relocation and other
DoD loads and the inte  rconnection options associ ated with planned generation facili  ties and
alternative en ergy options for Gua m. E ach of th ese issues can be complicated and is affected by
other ite ms. As such, the se re commendations ar e based on the main is sues described f or each
recommendation.

441 Power Generation

The loads presented in Table 1-3 reflect USMC and DoD facility requirements to meet future facility
plans. The table summary reflects total loads in M W without f uture capacity requirem ents for 2 5
percent capa city. These load values represent the b asic de mand load require ments that reflec t
connected loads multiplied by 0.27 to obtain a dema nd load value. The 0.27 was calculat ed from
similar facilities in operation.

The power generation demand requirements for the USMC facilities are 40 MW with an additional
60 MW from other DoD loads that include a transient CVN berthing requirement at Apra Harbor. I t
is anticipated that these loads w ill be supplied by a combination of base load facilities that operate
essentially continuously and peaking facilities that operate as needed daily or seasonall y. Initial
business case analy sis has reco mmended a m ix of 60 percent ba se load capacity and 40 percent
peaking load capacity for the planned loads.

A summary of this m ix of capacity (base load and peaking) in presented in Table 4-1. This table
establishes the recommended generation required to support USMC and other DoD loads expected to
be added by 2019 (USMC relocation expected to occur by 2014).

Table 4-1: Recommended Generation Levels/Costs

Load (MW) Generation® (MW) Total USMC+Other DoD
USMC | OtherDoD | USMC | Other DoD Generation Costs
Recommended Generation Levels
Generation Type
Base load 28.3 52.3 45.28 84 na
Peaking 18.89 34.86 30.224 56 na
Generation Facility Costs ($M)
Baseload Generation
Heavy Fuel Oil na na $77 $142 na
Coal na na $199 $245 na
LNG na na $226 $279 na
Peaking Generation Costs
Diesel ‘ na ‘ na $36 $67 na
Total Generation Cost (base load plus peaking)
Heavy Fuel Oil Base Load na na $113 $209 $322
Coal Base Load na na $236 $312 $548
LNG Base Load na na $263 $346 $608
na not applicable

& - Generation includes additional capacity to meet system reliability requirements.
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The power generation evaluation also included review of conventional genera tion fuel alternatives.
These alternatives consisted of oil (No. 2 diesel and heavy fuel oil), LNG, and coal. Each o fthese
fuels w as evaluated wit h regard to Guam’s abili ty to suppor t with existi ng infrastructure or
requirement for new infrastructure, av ailability of the fuel and facility requirem ents ( e.g., space,
O&M, water, environm ental im pact). The genera I conclusions were that coal and LNG would
require significant infrastructure im provements to accommodate a new generation facilit y with that
fuel source.

Of those two, coal appears to be m ore technically feasible due to sim pler fuel handling fa cilities
(LNG facilities can be extrem ely difficult to perm it due to the na ture of the fuel), and more stable
fuel costs. However, the potential for carbon emission penalties would adversely impact the use of
coal and fav or LNG. The long-term costs associat ed with LNG appear to trend upward more than
coal but historical information is no indication of future changes based on recent world energy
markets.

4.4.2 Generation Interconnection

Four options for sy stem interconnection were eval uated for power generation. Three of the options
have the potential for overlap depending on the funding mechanism and purchased power agreement
that meets the require ments for additional loads. These options a re 1, 2A and 2B. Option 3 would
result in a se parate power generation and transm ission system for some or all of the planned load s
and is not considered a viable option due to cost s associated wit h an entirely new sy stem and the
need for installed standby/backup capacity to meet reliability requirements.

Options 1, 2A, and 2B are all considered viab  le and will depe nd on the business case  analysis
conclusions as well as GPA and the direction they = will take in procuring  additional ge neration
capacity for the IWPS. It i s anticipated that the ge neration location will be de termined by final site
analysis but likely be located near existing industrial zoned areas due to noise and emission impacts.

4.4.3 Alternative Energy

Alternative energ y o ptions evaluated resulted in ~ several technologies that are considered viable
based on current energy costs, maturity of the technology, and available information related to Guam
for wind, geothermal, solar and related resource data. The options considered viable are listed below
for reference.

« OTEC has the potential to provi  de a continuous , reliable so urce of electrical power.
However, the time frame for its development is 5 to 10 years out.

«  Wind energy development should be explored, provided that the military has the satisfactory
land area to accommodate the wind farm developments.

+ Biofuel

+ Installation of distributed photovoltaics should be considered to supplement the power drawn
from the grid, possibly through third party power contracts.

» The installation of a solar thermal electric system using a third party power producer should
be considered. However, the land arearequi  red for asolar  thermal system will be
significantly greater than for most of the other technologies.

*  Geothermal (potentially viable). The main limitation at this point is the lack of geothermal
data. The data available to the study was general and does not include specific site data.
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Current energy policy (EPAct 2005) commits to a 25 percent level of energy from renewable energy
sources by 2025. The decisionsr  elated to power generation in Guam  should consider this
commitment to renewable energy b y planning to include as much as 50 perc ent of the lo ng-term
planned generation to renewable energy sources.
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Guam Power Authority Load Flow Analysis Data






Existing 2007

Load

New DOD
Loads

Line
Upgrades w/
No 115 kV

Voltage Limit Report

Line
Upgrades
Including

115 kv

Outage description

Pagat 34 line_38 Line Harmon 3 34.5 to Macheche 34.5 Circuit 1

Pulantat 34.5 line_22 0.8724 0.8815 0.9106 0.956 Line Pulantat 34.5 to Barrigad 34.5 Circuit 1
Tamuning 34.5 line_67 0.9148 0.8761 0.9362 0.9566 |Line Agana 34 34.5to Tamuning 34.5 Circuit 1 and Tamuning T600
Tamuning 115 line_5 0.966 0.847 0.9571 0.9575 |Line Aganall5 115.0 to Tamuning 115.0 Circuit 1

San Vito 34.5 line_67 0.9167 0.8792 0.9391 0.9594 |Line Agana 34 34.5to Tamuning 34.5 Circuit 1 and Tamuning T600
Harmn115 115 line_5 0.9688 0.8527 0.9606 0.9604 [Line Aganall5 115.0 to Tamuning 115.0 Circuit 1
Harmn115 115 line_61 0.9619 0.8498 0.9616 0.9609 |Line Piti 115 115.0 to Harmn115 115.0 and Agana T400
Harmn115 115 line_62 0.9664 0.8662 0.9636 0.9612 |Line Piti 115 115.0 to Harmn115 115.0 and Piti T700
Harmn115 115 line_63 0.9641 0.8476 0.9623 0.9619 |Line Piti 115 115.0 to Harmn115 115.0 and Tamuning T600

Pagat 34 34.5 line_63 0.9263 0.8916 0.944 0.9626 |Line Piti 115 115.0 to Harmn115 115.0 and Tamuning T600

Pagat 34 34.5 line_61 0.9188 0.8963 0.9442 0.9626 |Line Piti 115 115.0 to Harmn115 115.0 and Agana T400
Harmn115 115 line_65 0.9696 0.8552 0.9637 0.9627 [Line Tamuning 115.0 to Harmn115 115.0 and Tamuning T600
Harmn115 115 line_64 0.9698 0.8555 0.9639 0.9627 [Line Aganall5 115.0 to Tamuning 115.0 Circuit 1 and Tamuning T600
Tamuning 115 line_64 0.9699 0.8555 0.9639 0.9628 [Line Aganall5 115.0 to Tamuning 115.0 Circuit 1 and Tamuning T600
Tumon 34 34.5 line_67 0.9234 0.8836 0.9431 0.9633 [Line Agana 34 34.5 to Tamuning 34.5 Circuit 1 and Tamuning T600
Harmn115 115 line_4 0.9694 0.8606 0.9637 0.9638 |Line Piti 115 115.0 to Harmn115 115.0 Circuit 1
Harmn115 115 line_54 0.9785 0.8618 0.9713 0.9651 [Line Cabr 115 115.0 to Piti 115 115.0 Circuit 1 and Line Cabr 115 115.0 to Agana
NCS Fine 34.5 line_37 0.9373 na 0.8791 0.967 Line Harmon 1 34.5 to NCS Fine 34.5 Circuit 1

Pagat 34 34.5 line_67 0.9313 0.892 0.9465 0.9677 |Line Agana 34 34.5to Tamuning 34.5 Circuit 1 and Tamuning T600
Harmn115 115 line_6 0.9799 0.8772 0.9717 0.9709 [Line Tamuning 115.0 to Harmn115 115.0 Circuit 1
Harmn115 115 line_55 0.9805 0.8772 0.972 0.9713 |Line Tamuning 115.0 to Harmn115 115.0 and Line Giattap 34.5 to Harmon 1 34.5
Tamuning 115 line_54 0.9817 0.869 0.9755 0.9715 [Line Cabr 115 115.0 to Piti 115 115.0 Circuit 1 and Line Cabr 115 115.0 to Agana
Potts Jc 34.5 line_37 0.9381 na 0.8844 0.9719 |Line Harmon 1 34.5 to NCS Fine 34.5 Circuit 1
Harmn115 115 line_59 0.9788 0.8818 0.9745 0.972 Line Cabr 115 115.0 to Aganal15 115.0 Circuit 1 and Piti T700
Harmn115 115 line_58 0.9847 0.8767 0.9783 0.9726  [Line Cabr 115 to Piti 115 and Agana T400
Harmn115 115 line_57 0.979 0.8745 0.9735 0.9728 [Line Cabr 115 115.0 to Aganall15 115.0 Circuit 1 and Agana T400
Tamuning 115 line_62 0.9792 0.8812 0.9756 0.9736  [Line Piti 115 115.0 to Harmn115 115.0 and Piti T700
Harmn115 115 line_2 0.9806 0.8764 0.9737 0.9741  [Line Cabr 115 115.0 to Aganal15 115.0 Circuit 1
Harmn115 115 line_3 0.9806 0.8764 0.9737 0.9741  [Line Cabr 115 115.0 to Aganal15 115.0 Circuit 2
Tamuning 115 line_61 0.9785 0.8684 0.9753 0.9748 [Line Piti 115 115.0 to Harmn115 115.0 and Agana T400
Tamuning 115 line_59 0.9809 0.8833 0.9767 0.9752  [Line Cabr 115 115.0 to Aganal15 115.0 Circuit 1 and Piti T700
Harmn115 115 line_66 0.9835 0.8767 0.9761 0.9756  [Line Piti 345 34.5 to Anigua 3 34.5 Circuit 1 and Agana T400
Talofofo 34.5 line_22 0.8946 0.903 0.9314 0.9757 |Line Pulantat 34.5 to Barrigad 34.5 Circuit 1
Tamuning 115 line_4 0.9819 0.8749 0.9752 0.976 Line Piti 115 115.0 to Harmn115 115.0 Circuit 1
Harmn115 115 line_67 0.9804 0.8634 0.975 0.9761 |Line Agana 34 34.5to Tamuning 34.5 Circuit 1 and Tamuning T600
Aganall5 115 line_54 0.9854 0.8765 0.9802 0.9769 |Line Cabr 115 115.0 to Piti 115 115.0 Circuit 1 and Line Cabr 115 115.0 to Agana
Tamuning 115 line_63 0.9799 0.8679 0.977 0.977 Line Piti 115 115.0 to Harmn115 115.0 and Tamuning T600
Tamuning 115 line_2 0.9829 0.8783 0.9762 0.9775 [Line Cabr 115 115.0 to Aganal15 115.0 Circuit 1
Tamuning 115 line_3 0.9829 0.8783 0.9762 0.9775 [Line Cabr 115 115.0 to Aganal15 115.0 Circuit 2
Tamuning 115 line_57 0.9846 0.8797 0.978 0.9779 |Line Cabr 115 115.0 to Aganal15 115.0 Circuit 1 and Agana T400
Yigo_345 34.5 line_61 0.9187 0.8569 0.9441 0.9787 [Line Piti 115 115.0 to Harmn115 115.0 and Agana T400
Harmn115 115 line_34 0.9877 0.8806 0.9777 0.9788 [Line Tanguiss 34.5 to Harmon 3 34.5 Circuit 2
Harmn115 115 tran_50 0.9859 0.8843 0.979 0.9788 |Tran Agana 34 34.50 to Aganal15 115.00 Circuit 1
Harmn115 115 line_1 0.9888 0.881 0.9801 0.9788  [Line Cabr 115 115.0 to Piti 115 115.0 Circuit 1
Harmn115 115 line_9 0.9873 0.8922 0.9817 0.9788  [Line Cabrs345 34.5 to Piti 345 34.5 Circuit 1
Harmn115 115 tran_48 0.9873 0.8922 0.9817 0.9788 [Tran Cabrs345 34.50 to Cabr 115 115.00 Circuit 1

Yigo 345 34.5 line_63 0.9252 0.8518 0.944 0.9791 |Line Piti 115 115.0 to Harmn115 115.0 and Tamuning T600
Harmn115 115 line_60 0.9882 0.894 0.982 0.9791  |Line Cabr 115 to Piti 115 and Piti T700
Harmn115 115 line_23 0.9868 0.8833 0.9786 0.9792 [Line Agana 34 34.5 to Barrigad 34.5 Circuit 1
Aganall5 115 line_59 0.9841 0.8883 0.9806 0.9792 [Line Cabr 115 115.0 to Aganal15 115.0 Circuit 1 and Piti T700
Harmn115 115 line_17 0.9885 0.8761 0.9779 0.9793 [Line Apra 34. 34.5 to Tenjotap 34.5 Circuit 1
Harmn115 115 line_14 0.9879 0.8846 0.9792 0.9794 [Line Talofofo 34.5 to Apra 34. 34.5 Circuit 1
Harmn115 115 line_38 0.9883 0.884 0.9794 0.9794 |Line Harmon 3 34.5 to Macheche 34.5 Circuit 1




Voltage Limit Report

. Line
L Line
SR B0 e Upgrades w/ Upgrages Outage description
Load Loads No 115 kV Including
115 kv
Harmn115 Tran Piti 345 34.50 to Piti 115 115.00 Circuit 1
Harmn115 115 line_33 0.9887 0.8765 0.9773 0.9795 [Line Tanguiss 34.5 to Harmon 1 34.5 Circuit 1
Harmn115 115 tran_51 0.9867 0.8838 0.9792 0.9796  [Tran Tamuning 34.50 to Tamuning 115.00 Circuit 1
Harmn115 115 line_13 0.9886 0.884 0.979 0.9797 [Line Piti 345 34.5 to Anigua 3 34.5 Circuit 1
Yigo_345 34.5 line_5 0.9354 0.8713 0.9469 0.98 Line Aganal15 115.0 to Tamuning 115.0 Circuit 1
Harmn115 115 line_35 0.9875 0.8776 0.978 0.9801 [Line Harmon 3 34.5 to Dededo 3 34.5 Circuit 1
Harmn115 115 line_19 0.9887 0.8825 0.9789 0.9801 [Line Piti 345 34.5 to Cld Stor 34.5 Circuit 1
Harmn115 115 line_12 0.989 0.8847 0.9795 0.9802 [Line Piti 345 34.5 to Agana 34 34.5 Circuit 1
Harmn115 115 line_39 0.988 0.8818 0.9791 0.9803 [Line Harmon 1 34.5to Yigo_345 34.5 Circuit 1
Harmn115 115 line_25 0.9881 0.8847 0.9796 0.9803 [Line Agana 34 34.5 to Tamuning 34.5 Circuit 1
Yigo_345 34.5 line_62 0.9331 0.8873 0.9491 0.9804 [Line Piti 115 115.0 to Harmn115 115.0 and Piti T700
Harmn115 115 line_28 0.9881 0.885 0.9795 0.9804 [Line Tamuning 34.5 to Tumon 34 34.5 Circuit 1
Yigo_345 34.5 line_64 0.9327 0.8651 0.9465 0.9805 [Line Aganall5 115.0 to Tamuning 115.0 Circuit 1 and Tamuning T600
Harmn115 115 line_11 na 0.882 0.9794 0.9805 [Line Piti 345 34.5 to Orote 34 34.5 Circuit 1
Harmn115 115 line_24 0.9883 0.8845 0.9794 0.9805 [Line Agana 34 34.5 to Radio Ba 34.5 Circuit 1
Harmn115 115 line_21 0.989 0.8857 0.9799 0.9805 [Line Pulantat 34.5 to Talofofo 34.5 Circuit 1
Yigo_345 34.5 line_65 0.9326 0.8649 0.9464 0.9806 [Line Tamuning 115.0 to Harmn115 115.0 and Tamuning T600
Harmn115 115 line_31 0.9896 0.8857 0.9802 0.9806 [Line Anigua 3 34.5 to Agana 34 34.5 Circuit 1
Harmn115 115 line_10 0.9885 0.8888 0.9813 0.9806 [Line Piti 345 34.5 to Tenjotap 34.5 Circuit 1
Harmn115 115 line_27 0.9885 0.8848 0.9797 0.9807 [Line Radio Ba 34.5 to Marbo 34 34.5 Circuit 1
Harmn115 115 line_40 0.9885 0.8848 0.9797 0.9807 _ |Line Dededo 3 34.5 to Marbo 34 34.5 Circuit 1
Harmn115 115 line_29 0.9883 0.8853 0.9798 0.9807 [Line Tamuning 34.5 to San Vito 34.5 Circuit 1
Harmn115 115 line_26 0.9891 0.8855 0.9802 0.9808 [Line Barrigad 34.5 to GAA 34.5 34.5 Circuit 1
Harmn115 115 line_15 0.989 0.8824 0.98 0.9809 [Line Apra 34. 34.5 to Orote 34 34.5 Circuit 1
Harmn115 115 line_18 0.9889 0.8854 0.98 0.9809 [Line Orote 34 34.5to Cld Stor 34.5 Circuit 1
Harmn115 115 line_44 0.9889 0.8858 0.9802 0.9809 [Line Macheche 34.5to GAA 34.5 34.5 Circuit 1
Harmn115 115 base 0.989 0.8859 0.9803 0.9809 [Base system (n-0)
Harmn115 115 line_30 0.9892 0.8859 0.9803 0.9809  [Line Tumon 34 34.5to Harmon 3 34.5 Circuit 1
Harmn115 115 line_47 0.989 0.8857 0.9804 0.9809 [Line GIAT _ 34.5to Harmon 1 34.5 Circuit 1
Harmn115 115 line_22 0.9894 0.887 0.9811 0.9809 [Line Pulantat 34.5 to Barrigad 34.5 Circuit 1
Harmn115 115 line_32 0.9892 0.886 0.9803 0.981 Line San Vito 34.5 to Harmon 3 34.5 Circuit 1
Harmn115 115 line_46 0.9891 0.8858 0.9804 0.981 Line GAA 34.5 34.5t0 GIAT _ 34.5 Circuit 1
Harmn115 115 line_41 0.9888 0.8855 0.9803 0.9811 [Line NCS Fine 34.5 to Potts Jc 34.5 Circuit 1
Harmn115 115 line_42 0.9888 0.8855 0.9803 0.9811 [Line Potts Jc 34.5 to Andersen 34.5 Circuit 1
Harmn115 115 line_45 0.989 0.8858 0.9803 0.9811 [Line Yigo 345 34.5to Andersen 34.5 Circuit 1
Aganall5 115 line_2 0.9861 0.8833 0.9801 0.9815 [Line Cabr 115 115.0 to Aganal15 115.0 Circuit 1
Aganall5 115 line_3 0.9861 0.8833 0.9801 0.9815 [Line Cabr 115 115.0 to Aganal15 115.0 Circuit 2
Harmn115 115 line_16 0.9898 0.887 0.981 0.9819 [Line Apra 34. 34.5 to Umatac34 34.5 Circuit 1
Aganall5 115 line_62 0.9877 0.8928 0.9843 0.9821 [Line Piti 115 115.0 to Harmn115 115.0 and Piti T700
NCS Fine 34.5 line_61 0.9403 0.8202 0.9545 0.9825 [Line Piti 115 115.0 to Harmn115 115.0 and Agana T400
NCS Fine 34.5 line_63 0.9459 0.8151 0.9545 0.9829 [Line Piti 115 115.0 to Harmn115 115.0 and Tamuning T600
Tamuning 115 line_58 0.9935 0.8897 0.9865 0.9829 [Line Cabr 115 to Piti 115 and Agana T400
Tamuning 115 line_66 0.9914 0.885 0.9829 0.983 Line Piti 345 34.5 to Anigua 3 34.5 Circuit 1 and Agana T400
Harmn115 115 tran_53 na 0.8787 0.9834 0.9831  [Tran Harmon 1 34.50 to Harmn115 115.00 Circuit 2
Yigo 345 34.5 line_4 0.9368 0.8818 0.9499 0.9833 [Line Piti 115 115.0 to Harmn115 115.0 Circuit 1
Potts Jc 34.5 line_61 0.935 0.8255 0.9524 0.9834 [Line Piti 115 115.0 to Harmn115 115.0 and Agana T400
Aganall5 115 line_57 0.9908 0.8877 0.9838 0.9834 [Line Cabr 115 115.0 to Aganall15 115.0 Circuit 1 and Agana T400
Harmn115 115 line_68 0.9888 0.88 0.9835 0.9835 [Line Tamuning 34.5 to Tumon 34 34.5 Circuit 1 and Harmon T500
Yigo 345 34.5 line_54 0.9428 0.8799 0.9549 0.9836 [Line Cabr 115 115.0 to Piti 115 115.0 Circuit 1 and Line Cabr 115 115.0 to Agana
Potts Jc 34.5 line_63 0.941 0.8204 0.9524 0.9837 |Line Piti 115 115.0 to Harmn115 115.0 and Tamuning T600
Harmn115 115 tran_52 0.992 0.8883 0.9838 0.9837 _ [Tran Harmon 3 34.50 to Harmn115 115.00 Circuit 1
Pagat 34 34.5 base 0.9548 0.9443 0.9645 0.9838 |Base system (n-0)
NCS Fine 34.5 line_5 0.9551 0.834 0.9568 0.9839 [Line Aganall5 115.0 to Tamuning 115.0 Circuit 1
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Marbo 34 Line Piti 115 115.0 to Harmn115 115.0 and Agana T400
Aganall5 115 line_63 0.9872 0.8773 0.9839 0.984 Line Piti 115 115.0 to Harmn115 115.0 and Tamuning T600
NCS Fine 34.5 line_62 0.9529 0.8509 0.959 0.9842  |Line Piti 115 115.0 to Harmn115 115.0 and Piti T700
Dededo 3 34.5 line_61 0.9285 0.8931 0.9583 0.9843 |Line Piti 115 115.0 to Harmn115 115.0 and Agana T400
Aganalls 115 line_4 0.9901 0.8859 0.9835 0.9843 |Line Piti 115 115.0 to Harmn115 115.0 Circuit 1
NCS Fine 34.5 line_65 0.9529 0.8284 0.9566 0.9844  [Line Tamuning 115.0 to Harmn115 115.0 and Tamuning T600
NCS Fine 34.5 line_64 0.953 0.8286 0.9567 0.9844 [Line Aganall5 115.0 to Tamuning 115.0 Circuit 1 and Tamuning T600
Dededo 3 34.5 line_63 0.9359 0.8883 0.9581 0.9844 [Line Piti 115 115.0 to Harmn115 115.0 and Tamuning T600
Tamuning 115 line_34 0.9924 0.8856 0.9825 0.9844 [Line Tanguiss 34.5 to Harmon 3 34.5 Circuit 2
Tamuning 115 line_9 0.9922 0.8975 0.9866 0.9844 [Line Cabrs345 34.5 to Piti 345 34.5 Circuit 1
Tamuning 115 tran_48 0.9922 0.8975 0.9866 0.9844 [Tran Cabrs345 34.50 to Cabr 115 115.00 Circuit 1
Potts Jc 34.5 line_5 0.9504 0.8397 0.9549 0.9847 [Line Aganall5 115.0 to Tamuning 115.0 Circuit 1
Tamuning 115 line_38 0.9929 0.8888 0.984 0.9847 [Line Harmon 3 34.5 to Macheche 34.5 Circuit 1
Tamuning 115 line_17 0.9933 0.8811 0.9827 0.9848 [Line Apra 34. 34.5 to Tenjotap 34.5 Circuit 1
Aganalls 115 line_61 0.9903 0.8833 0.9858 0.9849 |Line Piti 115 115.0 to Harmn115 115.0 and Agana T400
Tamuning 115 tran_49 0.9925 0.8962 0.9863 0.9849  |Tran Piti 345 34.50 to Piti 115 115.00 Circuit 1
Tamuning 115 line_14 0.9928 0.8896 0.9841 0.985 Line Talofofo 34.5 to Apra 34. 34.5 Circuit 1
Potts Jc 34.5 line_62 0.9482 0.8563 0.9571 0.9851 [Line Piti 115 115.0 to Harmn115 115.0 and Piti T700
Tamuning 115 line_13 0.9935 0.8889 0.9838 0.9851 [Line Piti 345 34.5 to Anigua 3 34.5 Circuit 1
Potts Jc 34.5 line_65 0.948 0.8337 0.9546 0.9852 [Line Tamuning 115.0 to Harmn115 115.0 and Tamuning T600
Piti 115 115 line_54 1.0094 0.8866 0.9968 0.9852 [Line Cabr 115 115.0 to Piti 115 115.0 Circuit 1 and Line Cabr 115 115.0 to Agana
Potts Jc 34.5 line_64 0.9482 0.8339 0.9547 0.9853 [Line Aganall5 115.0 to Tamuning 115.0 Circuit 1 and Tamuning T600
Tamuning 115 line_33 0.9936 0.8828 0.9826 0.9853 [Line Tanguiss 34.5 to Harmon 1 34.5 Circuit 1
Tamuning 115 line_60 0.9923 0.8972 0.985 0.9855 [Line Cabr 115 to Piti 115 and Piti T700
Marbo 34 34.5 line_63 0.939 0.8959 0.9597 0.9856 [Line Piti 115 115.0 to Harmn115 115.0 and Tamuning T600
Tamuning 115 line_19 0.9936 0.8875 0.9838 0.9856 [Line Piti 345 34.5to Cld Stor 34.5 Circuit 1
Tamuning 115 line_12 0.9939 0.8897 0.9843 0.9856 [Line Piti 345 34.5 to Agana 34 34.5 Circuit 1
Tamuning 115 line_35 0.9923 0.8829 0.9829 0.9857 [Line Harmon 3 34.5 to Dededo 3 34.5 Circuit 1
Harmn115 115 line_43 0.9933 0.8923 0.9849 0.9857 [Line Macheche 34.5 to Pagat 34 34.5 Circuit 1
Tamuning 115 line_25 0.993 0.8898 0.9844 0.9858 [Line Agana 34 34.5 to Tamuning 34.5 Circuit 1
Tamuning 115 line_23 0.9929 0.89 0.9846 0.9858 [Line Agana 34 34.5 to Barrigad 34.5 Circuit 1
Tamuning 115 tran_50 0.9937 0.8922 0.9856 0.9858 [Tran Agana 34 34.50 to Aganall5 115.00 Circuit 1
Tamuning 115 line_39 0.9928 0.8867 0.984 0.986 Line Harmon 1 34.5 to Yigo 345 34.5 Circuit 1
Tamuning 115 line_11 na 0.8871 0.9842 0.986 Line Piti 345 34.5 to Orote 34 34.5 Circuit 1
Tamuning 115 line_30 0.9934 0.891 0.9848 0.986 Line Tumon 34 34.5 to Harmon 3 34.5 Circuit 1
Tamuning 115 line_21 0.9938 0.8907 0.9848 0.9861 [Line Pulantat 34.5 to Talofofo 34.5 Circuit 1
Tamuning 115 line_47 0.9934 0.8906 0.9849 0.9861 [Line GIAT  34.5to Harmon 1 34.5 Circuit 1
Tamuning 115 line_31 0.9944 0.8907 0.985 0.9861 [Line Anigua 3 34.5 to Agana 34 34.5 Circuit 1
Tamuning 115 line_10 0.9933 0.894 0.9862 0.9862 [Line Piti 345 34.5 to Tenjotap 34.5 Circuit 1
Tamuning 115 line_24 0.9935 0.8902 0.9846 0.9863 [Line Agana 34 34.5 to Radio Ba 34.5 Circuit 1
Tamuning 115 line_46 0.9936 0.8908 0.985 0.9863 [Line GAA 34.5 34.5t0 GIAT  34.5 Circuit 1
Tamuning 115 line_27 0.9936 0.8905 0.9847 0.9864 [Line Radio Ba 34.5 to Marbo 34 34.5 Circuit 1
Tamuning 115 line_40 0.9936 0.8905 0.9847 0.9864 |[Line Dededo 3 34.5 to Marbo 34 34.5 Circuit 1
Tamuning 115 line_15 0.9938 0.8873 0.9848 0.9864 [Line Apra 34. 34.5 to Orote 34 34.5 Circuit 1
Tamuning 115 line_67 0.9905 0.8771 0.9849 0.9864 [Line Agana 34 34.5 to Tamuning 34.5 Circuit 1 and Tamuning T600
Tamuning 115 line_32 0.9936 0.8913 0.9849 0.9864 [Line San Vito 34.5 to Harmon 3 34.5 Circuit 1
Tamuning 115 line_1 0.9938 0.8897 0.9858 0.9864 [Line Cabr 115 115.0 to Piti 115 115.0 Circuit 1
Tamuning 115 line_22 0.9941 0.8919 0.9858 0.9864 [Line Pulantat 34.5 to Barrigad 34.5 Circuit 1
Andersen 34.5 line_61 0.9165 0.8445 0.9451 0.9865 [Line Piti 115 115.0 to Harmn115 115.0 and Agana T400
Tamuning 115 line_18 0.9938 0.8904 0.9848 0.9865 [Line Orote 34 34.5 to Cld Stor 34.5 Circuit 1
Tamuning 115 line_26 0.9938 0.8909 0.985 0.9865 [Line Barrigad 34.5 to GAA 34.5 34.5 Circuit 1
Tamuning 115 line_44 0.9938 0.8909 0.9851 0.9865 [Line Macheche 34.5to GAA 34.5 34.5 Circuit 1
Tamuning 115 base 0.9939 0.8909 0.9851 0.9865 [Base system (n-0)
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Harmn115 Line Cld Stor 34.5 to Cold Sto 34.5 Circuit 1
Tamuning 115 line_41 0.9935 0.8907 0.985 0.9866 [Line NCS Fine 34.5 to Potts Jc 34.5 Circuit 1
Tamuning 115 line_42 0.9935 0.8907 0.985 0.9866 [Line Potts Jc 34.5 to Andersen 34.5 Circuit 1
Tamuning 115 line_45 0.9938 0.8906 0.9851 0.9866 [Line Yigo_345 34.5to Andersen 34.5 Circuit 1
Andersen 34.5 line_63 0.9235 0.8393 0.9449 0.9868 [Line Piti 115 115.0 to Harmn115 115.0 and Tamuning T600
Tamuning 115 line_28 0.9937 0.8914 0.9853 0.9869 [Line Tamuning 34.5 to Tumon 34 34.5 Circuit 1
Tamuning 115 line_29 0.9939 0.8915 0.9853 0.9869 [Line Tamuning 34.5 to San Vito 34.5 Circuit 1

NCS Fine 34.5 line_4 0.9564 0.845 0.9598 0.9873  [Line Piti 115 115.0 to Harmn115 115.0 Circuit 1
Tamuning 115 tran_52 0.993 0.8903 0.9857 0.9873  [Tran Harmon 3 34.50 to Harmn115 115.00 Circuit 1
Tamuning 115 line_16 0.9946 0.8921 0.9858 0.9874  [Line Apra 34. 34.5 to Umatac34 34.5 Circuit 1
Tamuning 115 tran_53 na 0.8809 0.9859 0.9874  [Tran Harmon 1 34.50 to Harmn115 115.00 Circuit 2

NCS Fine 34.5 line_54 0.9626 0.8434 0.9651 0.9875  [Line Cabr 115 115.0 to Piti 115 115.0 Circuit 1 and Line Cabr 115 115.0 to Agana
Andersen 34.5 line_5 0.9342 0.8602 0.9483 0.9877 [Line Aganall5 115.0 to Tamuning 115.0 Circuit 1
Tamuning 115 tran_51 0.994 0.8933 0.9869 0.9879  [Tran Tamuning 34.50 to Tamuning 115.00 Circuit 1
Andersen 34.5 line_62 0.9319 0.876 0.9504 0.9881 [Line Piti 115 115.0 to Harmn115 115.0 and Piti T700

Potts Jc 34.5 line_4 0.9518 0.8506 0.9579 0.9881 [Line Piti 115 115.0 to Harmn115 115.0 Circuit 1
Tamuning 115 line_68 0.991 0.8837 0.9864 0.9881 [Line Tamuning 34.5 to Tumon 34 34.5 Circuit 1 and Harmon T500

Piti 115 115 line_58 1.01 0.8949 0.9996 0.9881 [Line Cabr 115 to Piti 115 and Agana T400
Andersen 34.5 line_65 0.9309 0.8527 0.9474 0.9883 [Line Tamuning 115.0 to Harmn115 115.0 and Tamuning T600
Andersen 34.5 line_64 0.9311 0.8529 0.9475 0.9883 [Line Aganall5 115.0 to Tamuning 115.0 Circuit 1 and Tamuning T600

Potts Jc 34.5 line_54 0.9579 0.8488 0.9631 0.9884 [Line Cabr 115 115.0 to Piti 115 115.0 Circuit 1 and Line Cabr 115 115.0 to Agana
Yigo_345 34.5 line_58 0.9405 0.8892 0.9575 0.9891 [Line Cabr 115 to Piti 115 and Agana T400

Yigo_345 34.5 tran_53 na 0.8475 0.936 0.9894 [Tran Harmon 1 34.50 to Harmn115 115.00 Circuit 2

Yigo_345 34.5 line_57 0.9347 0.8855 0.9532 0.9894 [Line Cabr 115 115.0 to Aganall5 115.0 Circuit 1 and Agana T400
NCS Fine 34.5 tran_53 na 0.8031 0.9435 0.9895 [Tran Harmon 1 34.50 to Harmn115 115.00 Circuit 2
Aganall5 115 line_34 0.997 0.8924 0.9877 0.9896 [Line Tanguiss 34.5 to Harmon 3 34.5 Circuit 2
Aganall5 115 line_38 0.9972 0.8952 0.9888 0.9896 [Line Harmon 3 34.5 to Macheche 34.5 Circuit 1
Umatac34 34.5 line_56 na na 0.8841 0.9897 [Line Piti 345 34.5 to Orote 34 34.5 and Piti to Apra w/ Tenjo Tap 34.5

Pulantat 34.5 base 0.9455 0.9448 0.9619 0.9898 [Base system (n-0)

Yigo_345 34.5 line_67 0.9333 0.8564 0.9495 0.99 Line Agana 34 34.5 to Tamuning 34.5 Circuit 1 and Tamuning T600
Aganall5 115 line_17 0.9979 0.8878 0.9878 0.99 Line Apra 34. 34.5 to Tenjotap 34.5 Circuit 1
Aganall5 115 line_14 0.9974 0.8962 0.9892 0.9902 [Line Talofofo 34.5 to Apra 34. 34.5 Circuit 1
Aganall5 115 line_13 0.998 0.8956 0.9889 0.9903 [Line Piti 345 34.5 to Anigua 3 34.5 Circuit 1
Aganall5 115 line_66 0.9994 0.8954 0.9904 0.9903 [Line Piti 345 34.5 to Anigua 3 34.5 Circuit 1 and Agana T400
Aganall5 115 line_33 0.9981 0.8899 0.9879 0.9905 [Line Tanguiss 34.5 to Harmon 1 34.5 Circuit 1

Yigo_345 34.5 line_39 0.9158 0.8396 0.9381 0.9906 [Line Harmon 1 34.5to Yigo 345 34.5 Circuit 1
Aganall5 115 line_19 0.9981 0.8942 0.9889 0.9907 [Line Piti 345 34.5to Cld Stor 34.5 Circuit 1
Tamuning 115 line_43 0.9977 0.897 0.9893 0.9908 [Line Macheche 34.5 to Pagat 34 34.5 Circuit 1
Aganall5 115 line_12 0.9984 0.8963 0.9894 0.9908 [Line Piti 345 34.5 to Agana 34 34.5 Circuit 1
Aganall5 115 line_35 0.9967 0.8894 0.988 0.9909 [Line Harmon 3 34.5 to Dededo 3 34.5 Circuit 1
Andersen 34.5 line_4 0.9357 0.8707 0.9514 0.9911 [Line Piti 115 115.0 to Harmn115 115.0 Circuit 1
Aganall5 115 line_39 0.9973 0.8934 0.9891 0.9911 [Line Harmon 1 34.5to Yigo 345 34.5 Circuit 1
Tamuning 115 line_55 0.9977 0.8955 0.9892 0.9911 [Line Tamuning 115.0 to Harmn115 115.0 and Line Giattap 34.5 to Harmon 1 34.5
Aganall5 115 line_11 na 0.8937 0.9893 0.9911 [Line Piti 345 34.5 to Orote 34 34.5 Circuit 1

Dededo 3 34.5 line_67 0.9409 0.889 0.9609 0.9912 [Line Agana 34 34.5 to Tamuning 34.5 Circuit 1 and Tamuning T600
Aganall5 115 line_67 0.995 0.8834 0.9894 0.9912 [Line Agana 34 34.5 to Tamuning 34.5 Circuit 1 and Tamuning T600
Aganall5 115 line_47 0.9979 0.8971 0.9899 0.9912 [Line GIAT  34.5to Harmon 1 34.5 Circuit 1
Aganall5 115 line_30 0.998 0.8975 0.9899 0.9912 [Line Tumon 34 34.5 to Harmon 3 34.5 Circuit 1

Yigo 345 34.5 line_66 0.9376 0.8844 0.9539 0.9913 [Line Piti 345 34.5 to Anigua 3 34.5 Circuit 1 and Agana T400
Aganall5 115 line_21 0.9983 0.8973 0.9899 0.9913 [Line Pulantat 34.5 to Talofofo 34.5 Circuit 1
Aganall5 115 line_31 0.9988 0.8973 0.9901 0.9913 [Line Anigua 3 34.5 to Agana 34 34.5 Circuit 1
Aganall5 115 line_25 0.9981 0.8968 0.9898 0.9914 [Line Agana 34 34.5 to Tamuning 34.5 Circuit 1
Aganalls 115 line_46 0.9981 0.8974 0.9901 0.9914 [Line GAA 34.5 34.5t0 GIAT  34.5 Circuit 1
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Aganall5 line_23 Line Agana 34 34.5 to Barrigad 34.5 Circuit 1
Aganall5 115 line_22 0.9984 0.8983 0.9907 0.9914 [Line Pulantat 34.5 to Barrigad 34.5 Circuit 1
Andersen 34.5 line_54 0.9412 0.8684 0.9562 0.9915 [Line Cabr 115 115.0 to Piti 115 115.0 Circuit 1 and Line Cabr 115 115.0 to Agana
Aganall5 115 line_15 0.9983 0.8938 0.9898 0.9915 [Line Apra 34. 34.5 to Orote 34 34.5 Circuit 1
Aganall5 115 line_27 0.9983 0.8973 0.9899 0.9915 [Line Radio Ba 34.5 to Marbo 34 34.5 Circuit 1
Aganall5 115 line_40 0.9983 0.8973 0.9899 0.9915 [Line Dededo 3 34.5 to Marbo 34 34.5 Circuit 1
Aganall5 115 line_32 0.9981 0.8978 0.99 0.9915 [Line San Vito 34.5 to Harmon 3 34.5 Circuit 1
Tamuning 115 line_6 0.9984 0.8958 0.9898 0.9916 [Line Tamuning 115.0 to Harmn115 115.0 Circuit 1
Aganall5 115 line_24 0.9982 0.8971 0.9898 0.9916 [Line Agana 34 34.5 to Radio Ba 34.5 Circuit 1
Aganalls 115 line_18 0.9983 0.897 0.9899 0.9916 [Line Orote 34 34.5 to Cld Stor 34.5 Circuit 1
Aganall5 115 base 0.9983 0.8975 0.9901 0.9916 [Base system (n-0)
Aganalls 115 line_44 0.9983 0.8975 0.9901 0.9916  [Line Macheche 34.5to GAA 34.5 34.5 Circuit 1
Aganalls 115 line_26 0.9983 0.8977 0.9901 0.9916  [Line Barrigad 34.5 to GAA 34.5 34.5 Circuit 1
Aganall5 115 tran_51 0.9974 0.8976 0.9905 0.9916 [Tran Tamuning 34.50 to Tamuning 115.00 Circuit 1
Aganall5 115 line_41 0.998 0.8974 0.99 0.9917 [Line NCS Fine 34.5 to Potts Jc 34.5 Circuit 1
Aganall5 115 line_42 0.998 0.8974 0.99 0.9917 [Line Potts Jc 34.5 to Andersen 34.5 Circuit 1
Aganalls 115 line_45 0.9983 0.8972 0.9902 0.9917 [Line Yigo_345 34.5to Andersen 34.5 Circuit 1
Aganall5 115 line_28 0.9982 0.898 0.9903 0.992 Line Tamuning 34.5 to Tumon 34 34.5 Circuit 1
Aganall5 115 line_29 0.9984 0.898 0.9903 0.992 Line Tamuning 34.5 to San Vito 34.5 Circuit 1
Potts Jc 34.5 tran_53 na 0.8117 0.9428 0.9921 [Tran Harmon 1 34.50 to Harmn115 115.00 Circuit 2
Aganall5 115 tran_52 0.997 0.8964 0.9903 0.9921 [Tran Harmon 3 34.50 to Harmn115 115.00 Circuit 1
Tamuning 115 line_20 0.9953 0.8998 0.991 0.9922 [Line Cld Stor 34.5 to Cold Sto 34.5 Circuit 1
Aganall5 115 tran_53 na 0.8873 0.9905 0.9923 [Tran Harmon 1 34.50 to Harmn115 115.00 Circuit 2
Yigo_345 34.5 line_2 0.9448 0.8966 0.957 0.9925 [Line Cabr 115 115.0 to Aganal15 115.0 Circuit 1
Yigo_345 34.5 line_3 0.9448 0.8966 0.957 0.9925 [Line Cabr 115 115.0 to Aganal15 115.0 Circuit 2
Aganall5 115 line_16 0.9991 0.8987 0.9909 0.9926 [Line Apra 34. 34.5 to Umatac34 34.5 Circuit 1
Aganall5 115 line_1 0.9984 0.898 0.9913 0.9926 [Line Cabr 115 115.0 to Piti 115 115.0 Circuit 1
Talofofo 34.5 line_17 0.9331 0.8993 0.9497 0.9927 [Line Apra 34. 34.5 to Tenjotap 34.5 Circuit 1
Aganall5 115 line_68 0.9952 0.89 0.9909 0.9928 [Line Tamuning 34.5 to Tumon 34 34.5 Circuit 1 and Harmon T500
NCS Fine 34.5 line_58 0.9616 0.8542 0.9681 0.9929 [Line Cabr 115 to Piti 115 and Agana T400
NCS Fine 34.5 line_57 0.9559 0.8505 0.9637 0.9932 [Line Cabr 115 115.0 to Aganall15 115.0 Circuit 1 and Agana T400
Umatac34 34.5 line_17 0.9317 0.8733 0.9374 0.9934 [Line Apra 34. 34.5 to Tenjotap 34.5 Circuit 1
Marbo 34 34.5 line_67 0.9454 0.8988 0.9636 0.9934 [Line Agana 34 34.5 to Tamuning 34.5 Circuit 1 and Tamuning T600
Dededo 3 34.5 line_68 0.9248 0.8978 0.9564 0.9935 [Line Tamuning 34.5 to Tumon 34 34.5 Circuit 1 and Harmon T500
NCS Fine 34.5 line_67 0.9548 0.8214 0.9605 0.9937 [Line Agana 34 34.5 to Tamuning 34.5 Circuit 1 and Tamuning T600
NCS Fine 34.5 line_59 0.9624 0.8653 0.967 0.9937 [Line Cabr 115 115.0 to Aganal15 115.0 Circuit 1 and Piti T700
Potts Jc 34.5 line_58 0.9562 0.8591 0.966 0.9939 [Line Cabr 115 to Piti 115 and Agana T400
Potts Jc 34.5 line_57 0.9506 0.8553 0.9615 0.9941 [Line Cabr 115 115.0 to Aganall15 115.0 Circuit 1 and Agana T400
Dededo 3 34.5 line_35 0.9051 0.8394 0.9373 0.9945  [Line Harmon 3 34.5 to Dededo 3 34.5 Circuit 1
Ded CT#1 13.8 line_35 0.9051 0.8994 0.9374 0.9945  [Line Harmon 3 34.5 to Dededo 3 34.5 Circuit 1
Yigo_345 34.5 line_68 0.9219 0.8684 0.9485 0.9946 [Line Tamuning 34.5 to Tumon 34 34.5 Circuit 1 and Harmon T500
Potts Jc 34.5 line_59 0.9576 0.8704 0.9649 0.9946 [Line Cabr 115 115.0 to Aganal15 115.0 Circuit 1 and Piti T700
Potts Jc 34.5 line_67 0.9493 0.826 0.9581 0.9947 [Line Agana 34 34.5 to Tamuning 34.5 Circuit 1 and Tamuning T600
Harmon 1 34.5 tran_53 na 0.8971 0.9602 0.9949 [Tran Harmon 1 34.50 to Harmn115 115.00 Circuit 2
NCS Fine 34.5 line_6 0.9669 0.8662 0.9679 0.9949 [Line Tamuning 115.0 to Harmn115 115.0 Circuit 1
NCS Fine 34.5 line_66 0.959 0.8498 0.9645 0.995 Line Piti 345 34.5 to Anigua 3 34.5 Circuit 1 and Agana T400
Yigo 345 34.5 tran_50 0.9416 0.8973 0.958 0.9953 [Tran Agana 34 34.50 to Aganall5 115.00 Circuit 1
Yigo 345 34.5 tran_51 0.9463 0.8956 0.9574 0.9957 [Tran Tamuning 34.50 to Tamuning 115.00 Circuit 1
Potts Jc 34.5 line_6 0.9624 0.8717 0.9661 0.9958 [Line Tamuning 115.0 to Harmn115 115.0 Circuit 1
Potts Jc 34.5 line_66 0.9536 0.8544 0.9623 0.996 Line Piti 345 34.5 to Anigua 3 34.5 Circuit 1 and Agana T400
Cold Storage| 34.5 line_19 0.9494 0.8633 0.9142 0.9962 [Line Piti 345 34.5to Cld Stor 34.5 Circuit 1
NCS Fine 34.5 line_2 0.9646 0.8609 0.9672 0.9963 [Line Cabr 115 115.0 to Aganal15 115.0 Circuit 1
NCS Fine 34.5 line_3 0.9646 0.8609 0.9672 0.9963 [Line Cabr 115 115.0 to Aganal15 115.0 Circuit 2
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Marbo 34 Line Harmon 3 34.5 to Dededo 3 34.5 Circuit 1

Yigo_345 34.5 line_35 0.9197 0.841 0.9433 0.9965 [Line Harmon 3 34.5 to Dededo 3 34.5 Circuit 1

NCS Fine 34.5 line_55 0.9691 0.8664 0.9696 0.9967 [Line Tamuning 115.0 to Harmn115 115.0 and Line Giattap 34.5 to Harmon 1 34.5
Aganall5 115 line_64 1.0013 0.897 0.996 0.9968 [Line Aganall5 115.0 to Tamuning 115.0 Circuit 1 and Tamuning T600
Yigo_345 34.5 line_33 0.9526 0.8892 0.9563 0.9969 [Line Tanguiss 34.5 to Harmon 1 34.5 Circuit 1
Aganall5 115 line_65 1.0014 0.8971 0.9961 0.9969 [Line Tamuning 115.0 to Harmn115 115.0 and Tamuning T600
Tamuning 115 line_65 1.0014 0.8971 0.9961 0.9969 [Line Tamuning 115.0 to Harmn115 115.0 and Tamuning T600
Andersen 34.5 line_58 0.9376 0.8765 0.9584 0.9972 [Line Cabr 115 to Piti 115 and Agana T400

Potts Jc 34.5 line_2 0.9598 0.8661 0.9652 0.9972  [Line Cabr 115 115.0 to Aganal15 115.0 Circuit 1

Potts Jc 34.5 line_3 0.9598 0.8661 0.9652 0.9972  [Line Cabr 115 115.0 to Aganal15 115.0 Circuit 2

Yigo_345 34.5 tran_52 0.9352 0.8935 0.9542 0.9973  [Tran Harmon 3 34.50 to Harmn115 115.00 Circuit 1

Potts Jc 34.5 line_55 0.9643 0.8719 0.9675 0.9974 [Line Tamuning 115.0 to Harmn115 115.0 and Line Giattap 34.5 to Harmon 1 34.5
Andersen 34.5 line_57 0.9318 0.8727 0.954 0.9975 [Line Cabr 115 115.0 to Aganal15 115.0 Circuit 1 and Agana T400
Andersen 34.5 line_59 0.9407 0.8887 0.9578 0.9979 [Line Cabr 115 115.0 to Aganal15 115.0 Circuit 1 and Piti T700
Yigo_345 34.5 line_17 0.9526 0.8952 0.9607 0.9979 [Line Apra 34. 34.5 to Tenjotap 34.5 Circuit 1

Andersen 34.5 line_67 0.9302 0.8423 0.9497 0.9982 [Line Agana 34 34.5 to Tamuning 34.5 Circuit 1 and Tamuning T600
NCS Fine 34.5 line_68 0.9461 0.8349 0.9603 0.9982 [Line Tamuning 34.5 to Tumon 34 34.5 Circuit 1 and Harmon T500
Yigo_345 34.5 line_24 0.949 0.8989 0.9602 0.9984 [Line Agana 34 34.5 to Radio Ba 34.5 Circuit 1

Talofofo 34.5 base 0.9444 0.9451 0.9658 0.9989 [Base system (n-0)

Andersen 34.5 line_6 0.9466 0.8913 0.9596 0.999 Line Tamuning 115.0 to Harmn115 115.0 Circuit 1

NCS Fine 34.5 line_41 0.9873 0.8518 0.9822 0.999 Line NCS Fine 34.5 to Potts Jc_34.5 Circuit 1

NCS Fine 34.5 line_42 0.9873 0.8518 0.9822 0.999 Line Potts Jc_34.5 to Andersen 34.5 Circuit 1

Potts Jc 34.5 line_42 0.9873 0.8518 0.9822 0.999 Line Potts Jc _34.5 to Andersen 34.5 Circuit 1

NCS Fine 34.5 tran_50 0.9626 0.8627 0.9687 0.9991 [Tran Agana 34 34.50 to Aganall5 115.00 Circuit 1

Potts Jc 34.5 line_68 0.9395 0.8389 0.9575 0.9992 [Line Tamuning 34.5 to Tumon 34 34.5 Circuit 1 and Harmon T500
NCS Fine 34.5 line_23 0.9672 0.8643 0.9688 0.9992 [Line Agana 34 34.5 to Barrigad 34.5 Circuit 1

NCS Fine 34.5 tran_51 0.9666 0.861 0.9681 0.9994  [Tran Tamuning 34.50 to Tamuning 115.00 Circuit 1

Andersen 34.5 line_66 0.9345 0.8711 0.9545 0.9995 [Line Piti 345 34.5 to Anigua 3 34.5 Circuit 1 and Agana T400
NCS Fine 34.5 line_38 0.9704 0.8679 0.9703 0.9995 [Line Harmon 3 34.5 to Macheche 34.5 Circuit 1

Yigo_345 34.5 base 0.9534 0.9081 0.9635 0.9996 [Base system (n-0)

Andersen 34.5 line_55 0.9473 0.8914 0.9603 0.9998 [Line Tamuning 115.0 to Harmn115 115.0 and Line Giattap 34.5 to Harmon 1 34.5

Potts Jc 34.5 tran_50 0.9573 0.8675 0.9665 1.0001 |Tran Agana 34 34.50 to Aganall5 115.00 Circuit 1

NCS Fine 34.5 line_33 0.9718 0.8498 0.9657 1.0004 |Line Tanguiss 34.5to Harmon 1 34.5 Circuit 1

Potts Jc 34.5 tran_51 0.9616 0.8657 0.9659 1.0004 |Tran Tamuning 34.50 to Tamuning 115.00 Circuit 1

Potts Jc 34.5 line_23 0.9627 0.8698 0.9669 1.0004 |Line Agana 34 34.5 to Barrigad 34.5 Circuit 1

Andersen 34.5 line_2 0.9431 0.8849 0.9582 1.0006 |Line Cabr 115 115.0 to Aganal15 115.0 Circuit 1

Andersen 34.5 line_3 0.9431 0.8849 0.9582 1.0006 |Line Cabr 115 115.0 to Aganal15 115.0 Circuit 2

NCS Fine 34.5 line_9 0.971 0.8774 0.974 1.0006  |Line Cabrs345 34.5 to Piti 345 34.5 Circuit 1

NCS Fine 34.5 tran_48 0.971 0.8774 0.974 1.0006 _ |Tran Cabrs345 34.50 to Cabr 115 115.00 Circuit 1

Potts Jc 34.5 line_38 0.9664 0.8739 0.9688 1.0009  |Line Harmon 3 34.5 to Macheche 34.5 Circuit 1

NCS Fine 34.5 line_35 0.9512 0.8225 0.9584 1.001 Line Harmon 3 34.5 to Dededo 3 34.5 Circuit 1

NCS Fine 34.5 tran_52 0.9578 0.8597 0.9656 1.001 Tran Harmon 3 34.50 to Harmn115 115.00 Circuit 1

NCS Fine 34.5 line_60 0.9717 0.8793 0.974 1.0011 |Line Cabr 115 to Piti 115 and Piti T700

NCS Fine 34.5 line_1 0.9728 0.8683 0.9737 1.0014 |Line Cabr 115 115.0 to Piti 115 115.0 Circuit 1

NCS Fine 34.5 tran_49 0.9715 0.8768 0.9741 1.0014  |Tran Piti 345 34.50 to Piti 115 115.00 Circuit 1

Potts Jc 34.5 line_33 0.9673 0.8566 0.9641 1.0015 |Line Tanguiss 34.5to Harmon 1 34.5 Circuit 1

Andersen 34.5 tran_53 na 0.8426 0.9401 1.0016 _ |Tran Harmon 1 34.50 to Harmn115 115.00 Circuit 2

NCS Fine 34.5 line_17 0.9722 0.8595 0.9709 1.0016 |Line Apra 34. 34.5 to Tenjotap 34.5 Circuit 1

Potts Jc 34.5 line_9 0.9663 0.8825 0.972 1.0016 |Line Cabrs345 34.5 to Piti 345 34.5 Circuit 1

Potts Jc 34.5 tran_48 0.9663 0.8825 0.972 1.0016  |Tran Cabrs345 34.50 to Cabr 115 115.00 Circuit 1

NCS Fine 34.5 line_14 0.9713 0.871 0.9724 1.0016 |Line Talofofo 34.5 to Apra 34. 34.5 Circuit 1

Potts Jc 34.5 line_35 0.9412 0.8197 0.9541 1.0017  |Line Harmon 3 34.5 to Dededo 3 34.5 Circuit 1

NCS Fine 34.5 line_34 0.973 0.8674 0.9722 1.0018 |Line Tanguiss 34.5 to Harmon 3 34.5 Circuit 2
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NCS Fine line Line Tamuning 34.5 to Tumon 34 34.5 Circuit 1
NCS Fine 34.5 line_13 0.9728 0.87 0.9722 1.0019 |Line Piti 345 34.5 to Anigua 3 34.5 Circuit 1
Apra 34. 34.5 line_56 na na 0.8979 1.002 Line Piti 345 34.5 to Orote 34 34.5 and Piti to Apra w/ Tenjo Tap 34.5

Potts Jc 34.5 tran_52 0.9518 0.8641 0.963 1.002 Tran Harmon 3 34.50 to Harmn115 115.00 Circuit 1

Potts Jc 34.5 line_60 0.967 0.8843 0.972 1.0021 |Line Cabr 115 to Piti 115 and Piti T700
NCS Fine 34.5 line_39 0.9656 0.8555 0.9684 1.0023  |Line Harmon 1 34.5to Yigo_345 34.5 Circuit 1
NCS Fine 34.5 line_24 0.9697 0.8653 0.971 1.0023 |Line Agana 34 34.5 to Radio Ba 34.5 Circuit 1

Potts Jc 34.5 line_1 0.9681 0.8736 0.9718 1.0023  |Line Cabr 115 115.0 to Piti 115 115.0 Circuit 1
NCS Fine 34.5 line_29 0.9707 0.8696 0.972 1.0024 |Line Tamuning 34.5 to San Vito 34.5 Circuit 1

Potts Jc 34.5 tran_49 0.9668 0.8819 0.9721 1.0024  |Tran Piti 345 34.50 to Piti 115 115.00 Circuit 1
NCS Fine 34.5 line_19 0.9726 0.8682 0.9721 1.0025 |Line Piti 345 34.5 to Cld Stor 34.5 Circuit 1
NCS Fine 34.5 line_12 0.9733 0.871 0.9729 1.0025 |Line Piti 345 34.5 to Agana 34 34.5 Circuit 1

Potts Jc 34.5 line_17 0.9675 0.8647 0.9689 1.0026 |Line Apra 34. 34.5 to Tenjotap 34.5 Circuit 1

Potts Jc 34.5 line_14 0.9666 0.8763 0.9704 1.0026 |Line Talofofo 34.5 to Apra 34. 34.5 Circuit 1
Umatac34 34.5 line_11 na 0.8974 0.9491 1.0027 _ |Line Piti 345 34.5 to Orote 34 34.5 Circuit 1

Potts Jc 34.5 line_34 0.9678 0.872 0.97 1.0027 |Line Tanguiss 34.5 to Harmon 3 34.5 Circuit 2
NCS Fine 34.5 line_21 0.9729 0.8724 0.9732 1.0027 _ |Line Pulantat 34.5 to Talofofo 34.5 Circuit 1
NCS Fine 34.5 line_25 0.9719 0.8712 0.9731 1.0028 |Line Agana 34 34.5to Tamuning 34.5 Circuit 1

Potts Jc 34.5 line_28 0.9659 0.8737 0.9693 1.0029 |Line Tamuning 34.5 to Tumon 34 34.5 Circuit 1

Potts Jc 34.5 line_13 0.9681 0.8752 0.9702 1.0029 |Line Piti 345 34.5 to Anigua 3 34.5 Circuit 1
NCS Fine 34.5 line_11 na 0.8674 0.9726 1.0029 |Line Piti 345 34.5 to Orote 34 34.5 Circuit 1
NCS Fine 34.5 line_10 0.9722 0.8759 0.9747 1.0029 |Line Piti 345 34.5 to Tenjotap 34.5 Circuit 1
Andersen 34.5 line_68 0.9165 0.8533 0.9478 1.003 Line Tamuning 34.5 to Tumon 34 34.5 Circuit 1 and Harmon T500

Potts Jc 34.5 line_39 0.9583 0.8564 0.9652 1.003 Line Harmon 1 34.5 to Yigo 345 34.5 Circuit 1
NCS Fine 34.5 line_27 0.971 0.8671 0.9722 1.003 Line Radio Ba 34.5 to Marbo 34 34.5 Circuit 1
NCS Fine 34.5 line_40 0.971 0.8671 0.9722 1.003 Line Dededo 3 34.5 to Marbo 34 34.5 Circuit 1
NCS Fine 34.5 line_31 0.974 0.8724 0.9738 1.003 Line Anigua 3 34.5 to Agana 34 34.5 Circuit 1
NCS Fine 34.5 line_26 0.9734 0.871 0.9737 1.0031 |Line Barrigad 34.5to GAA 34.5 34.5 Circuit 1

Potts Jc 34.5 line_24 0.9645 0.8696 0.9687 1.0032 |Line Agana 34 34.5 to Radio Ba 34.5 Circuit 1
NCS Fine 34.5 line_15 0.9729 0.8688 0.9735 1.0032 |Line Apra 34. 34.5 to Orote 34 34.5 Circuit 1
NCS Fine 34.5 line_18 0.9728 0.8719 0.9734 1.0033 |Line Orote 34 34.5 to Cld Stor 34.5 Circuit 1
Cabras_4 13.8 base 1.007 0.9236 1.0027 1.0033 |Base system (n-0)

Potts Jc 34.5 line_29 0.9659 0.8747 0.97 1.0034 |Line Tamuning 34.5 to San Vito 34.5 Circuit 1

Potts Jc 34.5 line_19 0.9679 0.8734 0.9701 1.0034 |Line Piti 345 34.5to Cld Stor 34.5 Circuit 1
NCS Fine 34.5 base 0.9729 0.8726 0.9737 1.0034 |Base system (n-0)

Potts Jc 34.5 line_12 0.9687 0.8763 0.9709 1.0035 |Line Piti 345 34.5 to Agana 34 34.5 Circuit 1
NCS Fine 34.5 line_44 0.9729 0.8726 0.9737 1.0035 |Line Macheche 34.5to GAA 34.5 34.5 Circuit 1
NCS Fine 34.5 line_32 0.9739 0.8721 0.974 1.0035 |Line San Vito 34.5 to Harmon 3 34.5 Circuit 1
Andersen 34.5 tran_50 0.9386 0.8846 0.9589 1.0036 |Tran Agana 34 34.50 to Aganall5 115.00 Circuit 1
NCS Fine 34.5 line_45 0.9728 0.8696 0.9741 1.0036 |Line Yigo_345 34.5 to Andersen 34.5 Circuit 1
NCS Fine 34.5 line_22 0.9742 0.8749 0.9753 1.0036 |Line Pulantat 34.5 to Barrigad 34.5 Circuit 1
Cabras_2 13.8 base 1.007 0.9236 1.0031 1.0036 |Base system (n-0)

Potts Jc 34.5 line_25 0.9672 0.8764 0.9711 1.0037 |Line Agana 34 34.5to Tamuning 34.5 Circuit 1

Potts Jc 34.5 line_21 0.9683 0.8776 0.9712 1.0037 _|Line Pulantat 34.5 to Talofofo 34.5 Circuit 1
NCS Fine 34.5 line_30 0.9741 0.8723 0.9744 1.0037 _ |Line Tumon 34 34.5 to Harmon 3 34.5 Circuit 1

Potts Jc 34.5 line_11 na 0.8727 0.9706 1.0039 |Line Piti 345 34.5 to Orote 34 34.5 Circuit 1

Potts Jc 34.5 line_10 0.9675 0.8812 0.9728 1.0039 |Line Piti 345 34.5 to Tenjotap 34.5 Circuit 1
Andersen 34.5 line_35 0.9062 0.8097 0.9395 1.004 Line Harmon 3 34.5 to Dededo 3 34.5 Circuit 1
Andersen 34.5 tran_51 0.944 0.8827 0.9581 1.004 Tran Tamuning 34.50 to Tamuning 115.00 Circuit 1

Potts Jc 34.5 line_27 0.966 0.8716 0.9702 1.004 Line Radio Ba 34.5 to Marbo 34 34.5 Circuit 1

Potts Jc 34.5 line_40 0.966 0.8716 0.9702 1.004 Line Dededo 3 34.5 to Marbo 34 34.5 Circuit 1

Potts Jc 34.5 line_31 0.9694 0.8777 0.9718 1.004 Line Anigua 3 34.5 to Agana 34 34.5 Circuit 1

Potts Jc 34.5 line_26 0.9687 0.8763 0.9717 1.0041 |Line Barrigad 34.5to GAA 34.5 34.5 Circuit 1
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Potts Jc line_15 Line Apra 34. 34.5 to Orote 34 34.5 Circuit 1

Potts Jc 34.5 line_18 0.9682 0.8771 0.9714 1.0043  [Line Orote 34 34.5to Cld Stor 34.5 Circuit 1
NCS Fine 34.5 line_46 0.9743 0.8722 0.975 1.0043 [Line GAA 34.5 34.5t0 GIAT _ 34.5 Circuit 1

Potts Jc 34.5 line_44 0.9682 0.8778 0.9717 1.0044 [Line Macheche 34.5to GAA 34.5 34.5 Circuit 1

Potts Jc 34.5 base 0.9683 0.8779 0.9718 1.0044 |Base system (n-0)

NCS Fine 34.5 line_16 0.9738 0.8741 0.9745 1.0044 [Line Apra 34. 34.5to Umatac34 34.5 Circuit 1

Potts Jc 34.5 line_32 0.9694 0.8773 0.9721 1.0045 |Line San Vito 34.5 to Harmon 3 34.5 Circuit 1
Andersen 34.5 line_23 0.9467 0.8895 0.9604 1.0046 |Line Agana 34 34.5 to Barrigad 34.5 Circuit 1

Potts Jc 34.5 line_30 0.9695 0.8775 0.9724 1.0046  |Line Tumon 34 34.5 to Harmon 3 34.5 Circuit 1

Potts Jc 34.5 line_22 0.9695 0.8802 0.9733 1.0046 |Line Pulantat 34.5 to Barrigad 34.5 Circuit 1

Potts Jc 34.5 line_45 0.9679 0.8733 0.9722 1.005 Line Yigo_345 34.5to Andersen 34.5 Circuit 1
NCS Fine 34.5 line_47 0.975 0.873 0.9759 1.005 Line GIAT _ 34.5to Harmon 1 34.5 Circuit 1

Potts Jc 34.5 line_46 0.9694 0.8775 0.9729 1.0051 [Line GAA 34.5 34.5t0 GIAT _ 34.5 Circuit 1
Andersen 34.5 line_33 0.9514 0.8811 0.9583 1.0054 |Line Tanguiss 34.5to Harmon 1 34.5 Circuit 1

Potts Jc 34.5 line_16 0.9692 0.8793 0.9726 1.0054 |Line Apra 34. 34.5to Umatac34 34.5 Circuit 1
Andersen 34.5 line_39 0.9328 0.8596 0.954 1.0055 |Line Harmon 1 34.5to Yigo_345 34.5 Circuit 1
Apra 34. 34.5 line_17 0.9448 0.8873 0.9504 1.0056 |Line Apra 34. 34.5 to Tenjotap 34.5 Circuit 1
Andersen 34.5 tran_52 0.9307 0.8799 0.954 1.0057 _ |Tran Harmon 3 34.50 to Harmn115 115.00 Circuit 1
Umatac34 34.5 base 0.95 0.9406 0.9652 1.0057 |Base system (n-0)

Potts Jc 34.5 line_47 0.9699 0.8781 0.9737 1.0057 |Line GIAT _ 34.5to Harmon 1 34.5 Circuit 1
Andersen 34.5 line_34 0.9496 0.8886 0.9622 1.0058 |Line Tanguiss 34.5 to Harmon 3 34.5 Circuit 2
Andersen 34.5 line_1 0.9517 0.8926 0.9648 1.0058 |Line Cabr 115 115.0 to Piti 115 115.0 Circuit 1

Piti 115 115 base 1.0163 0.9187 1.0056 1.0058 |Base system (n-0)

Andersen 34.5 line_38 0.9522 0.8952 0.9633 1.0059 |Line Harmon 3 34.5 to Macheche 34.5 Circuit 1
Dededo 3 34.5 base 0.9644 0.9426 0.9785 1.0059 |Base system (n-0)
Andersen 34.5 line_17 0.9511 0.8835 0.9619 1.0061 |Line Apra 34. 34.5 to Tenjotap 34.5 Circuit 1
Andersen 34.5 line_14 0.9502 0.895 0.9634 1.0061 |Line Talofofo 34.5 to Apra 34. 34.5 Circuit 1

SRF 34.5 line_9 na 0.8997 0.9507 1.0062 |Line Cabrs345 34.5 to Piti 345 34.5 Circuit 1

SRF 34.5 tran_48 na 0.8997 0.9507 1.0062  |Tran Cabrs345 34.50 to Cabr 115 115.00 Circuit 1

SRF 34.5 line_62 na 0.8997 0.9513 1.0064 |Line Piti 115 115.0 to Harmn115 115.0 and Piti T700
Andersen 34.5 line_24 0.9462 0.8851 0.9609 1.0064 |Line Agana 34 34.5 to Radio Ba 34.5 Circuit 1
Andersen 34.5 line_13 0.9518 0.8939 0.9632 1.0064 |Line Piti 345 34.5 to Anigua 3 34.5 Circuit 1
Andersen 34.5 line_28 0.9492 0.8918 0.962 1.0065 |Line Tamuning 34.5 to Tumon 34 34.5 Circuit 1

Cabr 115 115 base 1.0163 0.9195 1.0058 1.0065 |Base system (n-0)

Marbo 34 34.5 base 0.9667 0.9486 0.9798 1.0067 |Base system (n-0)

Andersen 34.5 line_29 0.9491 0.8929 0.9628 1.0069 |Line Tamuning 34.5 to San Vito 34.5 Circuit 1
Andersen 34.5 line_19 0.9515 0.8922 0.9631 1.0069 |Line Piti 345 34.5to Cld Stor 34.5 Circuit 1
Andersen 34.5 line_12 0.9524 0.895 0.9639 1.007 Line Piti 345 34.5 to Agana 34 34.5 Circuit 1
Cabras_3 13.8 base 1.007 0.9289 1.007 1.007 Base system (n-0)

MEC 8 13.8 base 1.007 0.9338 1.007 1.007 Base system (n-0)

MEC 9 13.8 base 1.007 0.9366 1.007 1.007 Base system (n-0)

Andersen 34.5 line_21 0.9519 0.8964 0.9642 1.0072 _ |Line Pulantat 34.5 to Talofofo 34.5 Circuit 1
Andersen 34.5 line_25 0.9508 0.8952 0.9642 1.0073 |Line Agana 34 34.5to Tamuning 34.5 Circuit 1
Andersen 34.5 line_11 na 0.8914 0.9636 1.0074 _ |Line Piti 345 34.5 to Orote 34 34.5 Circuit 1
Andersen 34.5 line_27 0.9486 0.8879 0.9629 1.0075 _|Line Radio Ba 34.5 to Marbo 34 34.5 Circuit 1
Andersen 34.5 line_40 0.9486 0.8879 0.9629 1.0075 _|Line Dededo 3 34.5 to Marbo 34 34.5 Circuit 1
Andersen 34.5 line_31 0.9532 0.8964 0.9649 1.0075 |Line Anigua 3 34.5 to Agana 34 34.5 Circuit 1
Andersen 34.5 line_10 0.9511 0.8999 0.9659 1.0075 |Line Piti 345 34.5 to Tenjotap 34.5 Circuit 1
Andersen 34.5 line_15 0.9519 0.8928 0.9646 1.0077 |Line Apra 34. 34.5 to Orote 34 34.5 Circuit 1
Andersen 34.5 line_26 0.9522 0.8953 0.9647 1.0077 |Line Barrigad 34.5to GAA 34.5 34.5 Circuit 1
Andersen 34.5 line_18 0.9518 0.8959 0.9644 1.0078 |Line Orote 34 34.5 to Cld Stor 34.5 Circuit 1
SRF 34.5 line_19 na 0.8687 0.927 1.0079 |Line Piti 345 34.5to Cld Stor 34.5 Circuit 1
Andersen 34.5 line_44 0.9518 0.8966 0.9648 1.0079  |Line Macheche 34.5to GAA 34.5 34.5 Circuit 1
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Andersen base Base system (n-0)
Andersen 34.5 line_32 0.9532 0.8959 0.9652 1.008 Line San Vito 34.5 to Harmon 3 34.5 Circuit 1
Andersen 34.5 line_22 0.9532 0.8989 0.9665 1.0081 |Line Pulantat 34.5 to Barrigad 34.5 Circuit 1
Andersen 34.5 line_30 0.9534 0.8962 0.9656 1.0082  |Line Tumon 34 34.5 to Harmon 3 34.5 Circuit 1
Andersen 34.5 line_46 0.9522 0.8965 0.9656 1.0082  [Line GAA 34.5 34.5t0 GIAT _ 34.5 Circuit 1
Andersen 34.5 line_47 0.9522 0.8966 0.9661 1.0084 |Line GIAT _ 34.5to Harmon 1 34.5 Circuit 1
SRF 34.5 line_56 na na 0.8946 1.0087 |Line Piti 345 34.5 to Orote 34 34.5 and Piti to Apra w/ Tenjo Tap 34.5
Andersen 34.5 line_16 0.9528 0.8981 0.9657 1.0089 |Line Apra 34. 34.5to Umatac34 34.5 Circuit 1
NCS Fine 34.5 line_43 0.9789 0.8821 0.9802 1.0089 |Line Macheche 34.5to Pagat 34 34.5 Circuit 1
NCS Fine 34.5 line_20 0.9745 0.8832 0.9802 1.009 Line Cld Stor 34.5 to Cold Sto 34.5 Circuit 1
Orote 34 34.5 line_19 0.9516 0.8714 0.929 1.0098 [Line Piti 345 34.5 to Cld Stor 34.5 Circuit 1
Potts Jc 34.5 line_43 0.9744 0.8873 0.9783 1.01 Line Macheche 34.5 to Pagat 34 34.5 Circuit 1
Potts Jc 34.5 line_20 0.9699 0.8884 0.9783 1.01 Line Cld Stor 34.5 to Cold Sto 34.5 Circuit 1
Andersen 34.5 line_45 0.9509 0.8864 0.9657 1.0102 |Line Yigo_345 34.5 to Andersen 34.5 Circuit 1
Orote 34 34.5 line_56 na na 0.8967 1.0105 |Line Piti 345 34.5 to Orote 34 34.5 and Piti to Apra w/ Tenjo Tap 34.5
SRF 34.5 line_61 na 0.9 0.9589 1.0106 |Line Piti 115 115.0 to Harmn115 115.0 and Agana T400
SRF T1 13.8 line_11 na 0.884 1.0142 1.0108 [Line Piti 345 34.5 to Orote 34 34.5 Circuit 1
Cold Storage| 34.5 line_17 0.955 0.8899 0.962 1.011 Line Apra 34. 34.5 to Tenjotap 34.5 Circuit 1
Cold Storage| 34.5 line_11 na 0.855 0.9525 1.0116 |Line Piti 345 34.5 to Orote 34 34.5 Circuit 1
SRF T2 13.8 line_11 na 0.884 0.9941 1.0122  [Line Piti 345 34.5 to Orote 34 34.5 Circuit 1
SRF 34.5 line_11 na 0.8441 0.9375 1.0125 [Line Piti 345 34.5 to Orote 34 34.5 Circuit 1
SRF 34.5 line_17 na 0.8838 0.9532 1.013 Line Apra 34. 34.5 to Tenjotap 34.5 Circuit 1
OroteT13 13.8 line_11 na 0.8873 0.9964 1.0142  |Line Piti 345 34.5 to Orote 34 34.5 Circuit 1
OroteT99 13.8 line_11 na 0.8873 0.9964 1.0142  |Line Piti 345 34.5 to Orote 34 34.5 Circuit 1
Orote 34 34.5 line_11 na 0.8469 0.9395 1.0144  |Line Piti 345 34.5 to Orote 34 34.5 Circuit 1
Orote 34 34.5 line_17 0.954 0.8864 0.9552 1.0148 |Line Apra 34. 34.5 to Tenjotap 34.5 Circuit 1
Cold Storage| 34.5 base 0.9622 0.9265 0.9723 1.0149 |Base system (n-0)
Cold Storage| 34.5 line_15 0.9622 0.8985 0.9671 1.0153 |Line Apra 34. 34.5 to Orote 34 34.5 Circuit 1
SRF 34.5 base na 0.9228 0.9667 1.0178 |Base system (n-0)
SRF 34.5 line_15 na 0.8926 0.9595 1.0185 |Line Apra 34. 34.5 to Orote 34 34.5 Circuit 1
Orote 34 34.5 base 0.9621 0.9253 0.9686 1.0196 |Base system (n-0)
Orote 34 34.5 line_15 0.9621 0.8952 0.9614 1.0203  [Line Apra 34. 34.5to Orote 34 34.5 Circuit 1
Marbo CT 13.8 line_35 0.9377 0.8791 0.9667 1.022 Line Harmon 3 34.5 to Dededo 3 34.5 Circuit 1
AnderT16 13.8 line_35 1.0138 0.8717 1.0163 1.0318 |Line Harmon 3 34.5 to Dededo 3 34.5 Circuit 1
AnderT15 13.8 line_35 0.9951 0.8718 1.0163 1.0318 |Line Harmon 3 34.5 to Dededo 3 34.5 Circuit 1
OroteT11 13.8 line_11 na 0.8874 1.0119 1.0411 |Line Piti 345 34.5 to Orote 34 34.5 Circuit 1
OroteT12 13.8 line_11 na 0.8864 1.0124 1.0417  |Line Piti 345 34.5 to Orote 34 34.5 Circuit 1
Cabrs345 34.5 line_9 0.9902 1.0766 1.0473 1.0574 |Line Cabrs345 34.5 to Piti 345 34.5 Circuit 1
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Piti 345 34.5| Cld Stor | 34.5( Line 59 line_11 na 238.60% | 47.80% | 44.50% [Line Piti 345 34.5 to Orote 34 34.5 Circuit 1
Harmon 1 |[34.5|NCS Fine| 34.5] Line 59 line 35| 58.60% | 188.00% | 50.20% 53.30% [Line Harmon 3 34.5 to Dededo 3 34.5 Circuit 1
Piti 345 34.5| Cld Stor | 34.5( Line 59 line_17| 58.80% | 179.10% | 40.10% | 45.10% |Line Apra 34. 34.5to Tenjotap 34.5 Circuit 1
Orote 34 34.5| CId Stor | 34.5] Line 59 line 11 na 168.80% | 33.00% 20.00% [Line Piti 345 34.5 to Orote 34 34.5 Circuit 1
Harmon 1 |[34.5| NCS Fine| 34.5] Line 59 line 41| 3.90% 165.60% | 27.50% 54.10% [Line NCS Fine 34.5 to Potts Jc 34.5 Circuit 1
Harmon 1 |[34.5|NCS Fine| 34.5] Line 59 line 42| 3.90% 165.60% | 27.50% 54.10% [Line Potts Jc 34.5 to Andersen 34.5 Circuit 1
Piti 345 34.5| Cld Stor | 34.5( Line 59 line_15| 36.10% | 164.70% | 35.20% | 36.30% |Line Apra 34. 34.5to Orote 34 34.5 Circuit 1
Harmon 1 |34.5|NCS Fine|34.5] Line 59 line_39| 45.90% | 164.50% | 43.40% | 52.50% |Line Harmon 1 34.5to Yigo_345 34.5 Circuit 1
Cabr 115 115 | Cabras 1] 13.8| Tran 80 line 67| 83.60% | 162.80% | 85.30% 82.50% [Line Agana 34 34.5to Tamuning 34.5 Circuit 1 and Tamuning T600
Cabr 115 115 | Cabras 1] 13.8| Tran 80 line 63| 83.50% | 160.00% | 84.80% 83.00% [Line Piti 115 115.0 to Harmn115 115.0 and Tamuning T600
Cabr 115 115 | Cabras 1] 13.8| Tran 80 line 17| 79.70% | 157.50% | 84.50% 81.30% [Line Apra 34. 34.5 to Tenjotap 34.5 Circuit 1
Cabr 115 115 [ Cabras 1| 13.8| Tran 80 tran 53 na 157.40% | 83.40% 79.80% |Tran Harmon 1 34.50 to Harmn115 115.00 Circuit 2
Cabr 115 115 | Cabras 1] 13.8| Tran 80 line 61| 82.90% | 156.50% | 84.00% 82.80% [Line Piti 115 115.0 to Harmn115 115.0 and Agana T400
Cabr 115 115 | Cabras_1| 13.8| Tran 80 line_65| 82.40% | 156.20% | 84.20% | 82.20% |Line Tamuning 115.0 to Harmn115 115.0 and Tamuning T600
Cabr 115 115 | Cabras 1] 13.8| Tran 80 line 64| 82.30% | 156.10% | 84.20% 82.20% [Line Aganall5 115.0 to Tamuning 115.0 Circuit 1 and Tamuning T600
Cabr 115 115 [ Cabras 1] 13.8| Tran 80 line 35| 81.50% | 156.00% | 84.60% 80.60% |Line Harmon 3 34.5 to Dededo 3 34.5 Circuit 1
Harmon 1 [ 34.5|NCS Fine| 34.5] Line 59 line 67| 35.90% | 155.40% | 39.10% 47.30% |Line Agana 34 34.5to Tamuning 34.5 Circuit 1 and Tamuning T600
Cabr 115 115 | Cabras 1] 13.8 Tran 80 line 68| 83.10% | 155.30% | 83.80% 80.30% [Line Tamuning 34.5 to Tumon 34 34.5 Circuit 1 and Harmon T500
Harmon 1 [ 34.5| NCS Fine| 34.5] Line 59 line 68| 40.80% | 155.10% | 40.70% 47.10% |Line Tamuning 34.5 to Tumon 34 34.5 Circuit 1 and Harmon T500
Cabr 115 115 | Cabras 1] 13.8 Tran 80 line 33| 79.40% | 154.70% | 83.90% 80.70% [Line Tanguiss 34.5to Harmon 1 34.5 Circuit 1
Dededo 3 | 34.5| Andersen| 34.5( Line 42 line 39| 60.60% | 154.50% | 31.30% 16.70% |Line Harmon 1 34.5to Yigo 345 34.5 Circuit 1
Cabr 115 115 | Cabras 1] 13.8 Tran 80 line 5| 81.30% | 153.60% | 83.70% 81.60% [Line Aganall5 115.0 to Tamuning 115.0 Circuit 1
Harmon 1 [ 34.5|NCS Fine| 34.5] Line 59 line 63| 32.90% | 153.00% | 37.80% 48.50% |Line Piti 115 115.0 to Harmn115 115.0 and Tamuning T600
Cabr 115 115 | Cabras 1] 13.8 Tran 80 line 66| 81.40% | 152.60% | 84.00% 82.40% [Line Piti 345 34.5 to Anigua 3 34.5 Circuit 1 and Agana T400
Cabr 115 115 | Cabras 1] 13.8| Tran 80 line 11 na 152.60% | 83.40% 80.30% [Line Piti 345 34.5 to Orote 34 34.5 Circuit 1
Cabr 115 115 | Cabras 1] 13.8 Tran 80 line 34| 79.80% | 152.10% | 83.60% 81.20% [Line Tanguiss 34.5 to Harmon 3 34.5 Circuit 2
Cabr 115 115 | Cabras 1] 13.8| Tran 80 line 39| 80.40% | 152.00% | 83.40% 80.30% [Line Harmon 1 34.5to Yigo 345 34.5 Circuit 1
Harmon 1 [ 34.5]| NCS Fine| 34.5] Line 59 line 61| 34.00% | 152.00% | 37.90% 48.70% |Line Piti 115 115.0 to Harmn115 115.0 and Agana T400
Cabr 115 115 | Cabras 1] 13.8| Tran 80 line 15| 79.30% | 151.80% | 82.70% 80.00% [Line Apra 34. 34.5 to Orote 34 34.5 Circuit 1
Cabr 115 115 | Cabras_1[13.8|Tran| 80 line_ 19| 79.40% | 151.00% | 84.10% | 80.70% |Line Piti 345 34.5 to Cld Stor 34.5 Circuit 1
Cabr 115 115 | Cabras_1[13.8|Tran| 80 line_ 4 [ 80.90% | 150.90% [ 83.50% | 81.60% |Line Piti 115 115.0 to Harmn115 115.0 Circuit 1
Cabr 115 115 | Cabras_1|13.8| Tran 80 line_38]| 80.80% | 150.20% | 84.00% 81.90% [Line Harmon 3 34.5 to Macheche 34.5 Circuit 1
Harmon 1 | 34.5|NCS Fine|34.5] Line 59 line_ 65| 32.00% | 149.70% | 37.40% | 48.40% |Line Tamuning 115.0 to Harmn115 115.0 and Tamuning T600
Cabr 115 115 | Cabras 1] 13.8 Tran 80 line 57| 81.10% | 149.60% | 83.20% 81.80% [Line Cabr 115 115.0 to Aganal15 115.0 Circuit 1 and Agana T400
Harmon 1 | 34.5|NCS Fine|34.5] Line 59 line_ 64| 32.00% | 149.60% | 37.40% | 48.40% |Line Aganall5 115.0 to Tamuning 115.0 Circuit 1 and Tamuning T600
Cabr 115 115 | Cabras 1] 13.8 Tran 80 |tran 51| 81.10% | 149.30% | 83.50% 81.20% [Tran Tamuning 34.50 to Tamuning 115.00 Circuit 1
Cabr 115 115 | Cabras 1] 13.8| Tran 80 line 13| 79.60% | 148.90% | 82.90% 80.40% [Line Piti 345 34.5 to Anigua 3 34.5 Circuit 1
Harmon 1 [ 34.5]| NCS Fine| 34.5] Line 59 line 66| 35.80% | 148.90% | 38.70% 47.90% |Line Piti 345 34.5 to Anigua 3 34.5 Circuit 1 and Agana T400
Cabr 115 115 | Cabras 1] 13.8| Tran 80 |tran 52| 81.00% | 148.80% | 83.00% 80.00% [Tran Harmon 3 34.50 to Harmn115 115.00 Circuit 1
Cabr 115 115 | Cabras 1] 13.8 Tran 80 line 14| 79.80% | 148.70% | 83.00% 80.90% [Line Talofofo 34.5to Apra 34. 34.5 Circuit 1
Cabr 115 115 | Cabras_1| 13.8| Tran 80 line_23| 80.40% | 148.50% | 83.20% | 80.80% |Line Agana 34 34.5to Barrigad 34.5 Circuit 1
Cabr 115 115 | Cabras_1[13.8|Tran| 80 line_ 12| 79.40% | 148.30% | 82.60% | 80.20% |Line Piti 345 34.5 to Agana 34 34.5 Circuit 1
Cabr 115 115 [ Cabras 1] 13.8| Tran 80 line 2 | 80.20% | 148.20% | 82.90% 80.90% [Line Cabr 115 115.0 to Aganal15 115.0 Circuit 1
Cabr 115 115 | Cabras 1] 13.8 Tran 80 line 3| 80.20% | 148.20% | 82.90% 80.90% [Line Cabr 115 115.0 to Aganal15 115.0 Circuit 2
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Cabr 115 115 | Cabras 1] 13.8 Tran 80 line 24| 79.50% | 148.00% | 82.50% 80.00% [Line Agana 34 34.5 to Radio Ba 34.5 Circuit 1
Cabr 115 115 | Cabras 1] 13.8| Tran 80 line 25| 79.30% | 148.00% | 82.40% 79.90% [Line Agana 34 34.5to Tamuning 34.5 Circuit 1
Cabr 115 115 | Cabras 1] 13.8 Tran 80 line 18| 79.30% | 147.90% | 82.60% 79.90% [Line Orote 34 34.5to Cld Stor 34.5 Circuit 1
Cabr 115 115 | Cabras 1] 13.8| Tran 80 line 47| 79.50% | 147.90% | 82.40% 80.20% [Line GIAT  34.5to Harmon 1 34.5 Circuit 1
Cabr 115 115 | Cabras 1] 13.8| Tran 80 line 45| 79.30% | 147.90% | 82.20% 80.00% [Line Yigo 345 34.5 to Andersen 34.5 Circuit 1
Harmon 1 [ 34.5|NCS Fine| 34.5] Line 59 |tran 52| 37.80% | 147.90% | 39.40% 47.10% |Tran Harmon 3 34.50 to Harmn115 115.00 Circuit 1
Cabr 115 115 | Cabras_1{ 13.8| Tran 80 line_41| 79.60% | 147.80% | 82.70% | 79.80% |Line NCS Fine 34.5 to Potts Jc 34.5 Circuit 1
Cabr 115 115 | Cabras 1] 13.8| Tran 80 line 42| 79.60% | 147.80% | 82.70% 79.80% [Line Potts Jc 34.5 to Andersen 34.5 Circuit 1
Cabr 115 115 | Cabras 1] 13.8| Tran 80 line 27| 79.40% | 147.80% | 82.40% 80.00% [Line Radio Ba 34.5 to Marbo 34 34.5 Circuit 1
Cabr 115 115 | Cabras 1] 13.8| Tran 80 line 40| 79.40% | 147.80% | 82.40% 80.00% [Line Dededo 3 34.5 to Marbo 34 34.5 Circuit 1
Cabr 115 115 | Cabras 1] 13.8 Tran 80 line 21| 79.20% | 147.70% | 82.40% 79.90% [Line Pulantat 34.5 to Talofofo 34.5 Circuit 1
Cabr 115 115 | Cabras_1{ 13.8| Tran 80 line 31| 79.20% | 147.70% | 82.30% | 80.00% |Line Anigua 3 34.5to Agana 34 34.5 Circuit 1
Cabr 115 115 | Cabras 1] 13.8| Tran 80 line 55| 79.70% | 147.60% | 82.60% 80.40% [Line Tamuning 115.0 to Harmn115 115.0 and Line Giattap 34.5 to Harmon 1 34.5
Cabr 115 115 | Cabras 1] 13.8| Tran 80 line 46| 79.40% | 147.60% | 82.30% 80.00% [Line GAA 34.5 34.5to GIAT  34.5 Circuit 1
Cabr 115 115 | Cabras 1] 13.8| Tran 80 base | 79.30% | 147.60% | 82.30% 79.90% [Base system (n-0)
Cabr 115 115 | Cabras 1] 13.8| Tran 80 line 44| 79.20% | 147.60% | 82.20% 79.90% [Line Macheche 34.5to GAA 34.5 34.5 Circuit 1
Cabr 115 115 | Cabras 1] 13.8| Tran 80 tran 50 80.30% | 147.50% | 82.70% 81.00% [Tran Agana 34 34.50 to Aganall5 115.00 Circuit 1
Cabr 115 115 [ Cabras 1] 13.8| Tran 80 line 22| 80.00% | 147.50% | 82.50% 80.40% [Line Pulantat 34.5 to Barrigad 34.5 Circuit 1
Cabr 115 115 | Cabras 1] 13.8| Tran 80 line 28| 79.70% | 147.50% | 82.50% 80.00% [Line Tamuning 34.5 to Tumon 34 34.5 Circuit 1
Cabr 115 115 [ Cabras 1| 13.8| Tran 80 line 30| 79.40% | 147.50% | 82.40% 80.10% |Line Tumon 34 34.5 to Harmon 3 34.5 Circuit 1
Harmon 1 [ 34.5| NCS Fine| 34.5] Line 59 line 57| 34.60% | 147.50% | 38.10% 48.00% |Line Cabr 115 115.0 to Aganall5 115.0 Circuit 1 and Agana T400
Cabr 115 115 [ Cabras 1] 13.8| Tran 80 line 29| 79.60% | 147.40% | 82.50% 79.90% [Line Tamuning 34.5 to San Vito 34.5 Circuit 1
Cabr 115 115 | Cabras 1] 13.8| Tran 80 line 6 | 79.50% | 147.40% | 82.40% 80.20% [Line Tamuning 115.0 to Harmn115 115.0 Circuit 1
Cabr 115 115 | Cabras_1| 13.8| Tran 80 line 26| 79.30% | 147.40% | 82.30% | 79.90% |Line Barrigad 34.5to GAA 34.5 34.5 Circuit 1
Cabr 115 115 | Cabras 1] 13.8| Tran 80 line 32| 79.30% | 147.30% | 82.30% 79.90% [Line San Vito 34.5 to Harmon 3 34.5 Circuit 1
Dededo 3 | 34.5[ Andersen| 34.5( Line 42 |tran_53 na 147.00% | 37.00% 13.60% |Tran Harmon 1 34.50 to Harmn115 115.00 Circuit 2
Harmon 1 [ 34.5| NCS Fine| 34.5] Line 59 line 24| 34.50% | 146.80% | 38.40% 48.60% |Line Agana 34 34.5 to Radio Ba 34.5 Circuit 1
Harmon 1 [ 34.5]| NCS Fine| 34.5] Line 59 line 34| 34.10% | 146.70% | 39.00% 52.90% [Line Tanguiss 34.5 to Harmon 3 34.5 Circuit 2
Harmon 1 [34.5|NCS Fine| 34.5] Line 59 line 58| 34.50% | 146.70% | 37.90% 48.00% |Line Cabr 115 to Piti 115 and Agana T400
Harmon 1 [ 34.5]| NCS Fine| 34.5] Line 59 line 5| 30.00% | 146.20% | 36.40% 48.50% |Line Aganall5 115.0 to Tamuning 115.0 Circuit 1
Harmon 1 [ 34.5|NCS Fine| 34.5] Line 59 line 54| 31.10% | 145.70% | 36.70% 48.20% |Line Cabr 115 115.0 to Piti 115 115.0 Circuit 1 and Line Cabr 115 115.0 to Agana
Harmon 1 [ 34.5]| NCS Fine| 34.5] Line 59 line 45| 29.90% | 145.70% | 36.30% 43.30% |Line Yigo 345 34.5 to Andersen 34.5 Circuit 1
Harmon 1 [ 34.5| NCS Fine| 34.5] Line 59 line 27| 33.80% | 145.60% | 38.10% 48.30% |Line Radio Ba 34.5 to Marbo 34 34.5 Circuit 1
Harmon 1 | 34.5| NCS Fine| 34.5] Line 59 line_40]| 33.80% | 145.60% | 38.10% 48.30% |Line Dededo 3 34.5 to Marbo 34 34.5 Circuit 1
Harmon 1 [ 34.5| NCS Fine| 34.5] Line 59 |tran 51| 33.50% | 145.60% | 37.90% 47.40% |Tran Tamuning 34.50 to Tamuning 115.00 Circuit 1
Harmon 1 | 34.5|NCS Fine|34.5] Line 59 [tran_50( 34.50% | 145.30% | 37.90% [ 47.60% |Tran Agana 34 34.50 to Aganall5 115.00 Circuit 1
Cabr 115 115 | Cabras 1] 13.8| Tran 80 line 16| 75.10% | 145.00% | 78.30% 75.90% [Line Apra 34. 34.5 to Umatac34 34.5 Circuit 1
Cabr 115 115 | Cabras_1{13.8| Tran 80 line_10| 79.70% | 144.50% | 81.60% | 80.10% |Line Piti 345 34.5 to Tenjotap 34.5 Circuit 1
Harmon 1 [34.5|NCS Fine| 34.5] Line 59 line 4 | 30.00% | 144.30% | 36.30% 48.30% |Line Piti 115 115.0 to Harmn115 115.0 Circuit 1
Cabr 115 115 | Cabras 1] 13.8 Tran 80 line 54| 79.50% | 144.20% | 80.70% 79.80% [Line Cabr 115 115.0 to Piti 115 115.0 Circuit 1 and Line Cabr 115 115.0 to Agana
Harmon 1 | 34.5| NCS Fine| 34.5] Line 59 line_ 62| 30.50% | 143.70% | 36.60% 48.50% |Line Piti 115 115.0 to Harmn115 115.0 and Piti T700
Cabr 115 115 | Cabras_1{13.8| Tran 80 line 1| 79.20% | 143.40% | 81.00% | 78.00% [Line Cabr 115 115.0 to Piti 115 115.0 Circuit 1
Harmon 1 | 34.5|NCS Fine|34.5] Line 59 line_17| 30.80% | 143.20% | 36.60% | 47.20% |Line Apra 34. 34.5to Tenjotap 34.5 Circuit 1
Piti 345 34.5| Cld Stor | 34.5[ Line 59 line_10| 58.90% | 143.10% | 32.30% | 35.50% |Line Piti 345 34.5 to Tenjotap 34.5 Circuit 1
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Harmon 1 | 34.5|NCS Fine| 34.5] Line 59 line_2 | 31.20% | 142.90% | 36.70% | 47.70% [Line Cabr 115 115.0 to Aganal15 115.0 Circuit 1
Harmon 1 [ 34.5|NCS Fine| 34.5] Line 59 line 3| 31.20% | 142.90% | 36.70% 47.70% |Line Cabr 115 115.0 to Aganall5 115.0 Circuit 2
Harmon 1 | 34.5|NCS Fine| 34.5] Line 59 line_ 59| 31.70% | 142.80% | 37.00% | 47.80% |Line Cabr 115 115.0 to Aganall5 115.0 Circuit 1 and Piti T700
Cabr 115 115 | Cabras 1] 13.8| Tran 80 line 58| 79.60% | 142.70% | 80.80% 80.00% [Line Cabr 115 to Piti 115 and Agana T400
Harmon 1 [ 34.5]| NCS Fine| 34.5] Line 59 line 28| 31.60% | 142.20% | 36.90% 47.20% |Line Tamuning 34.5 to Tumon 34 34.5 Circuit 1
Harmon 1 [ 34.5|NCS Fine| 34.5] Line 59 line 47| 33.70% | 141.80% | 37.30% 49.50% |Line GIAT  34.5to Harmon 1 34.5 Circuit 1
Harmon 1 [ 34.5|NCS Fine| 34.5] Line 59 line 29| 31.40% | 141.80% | 36.70% 47.30% |Line Tamuning 34.5 to San Vito 34.5 Circuit 1
Cabr 115 115 | Cabras_1[13.8|Tran| 80 line 60| 80.60% | 141.70% | 83.30% | 79.20% |Line Cabr 115 to Piti 115 and Piti T700
Harmon 1 [ 34.5| NCS Fine| 34.5] Line 59 line 11 na 141.70% | 36.50% 47.30% |Line Piti 345 34.5 to Orote 34 34.5 Circuit 1
Cabr 115 115 | Cabras_1| 13.8| Tran 80 line 62| 81.90% | 141.50% | 82.30% 82.30% [Line Piti 115 115.0 to Harmn115 115.0 and Piti T700
Harmon 1 | 34.5|NCS Fine| 34.5] Line 59 line_19| 30.80% | 141.50% | 36.50% | 47.30% |Line Piti 345 34.5 to Cld Stor 34.5 Circuit 1
Harmon 1 |34.5|NCS Fine|34.5] Line 59 line_ 13| 31.10% | 141.40% | 36.70% | 47.40% |Line Piti 345 34.5 to Anigua 3 34.5 Circuit 1
Harmon 1 [ 34.5| NCS Fine| 34.5] Line 59 line 15| 30.80% | 141.40% | 36.40% 47.30% |Line Apra 34. 34.5 to Orote 34 34.5 Circuit 1
Harmon 1 | 34.5|NCS Fine|34.5] Line 59 line 55| 32.10% | 141.30% | 36.60% | 49.40% |Line Tamuning 115.0 to Harmn115 115.0 and Line Giattap 34.5to Harmon 1 34.5
Harmon 1 | 34.5| NCS Fine| 34.5] Line 59 line_ 1] 30.70% | 141.20% | 36.40% | 47.40% [Line Cabr 115 115.0 to Piti 115 115.0 Circuit 1
Harmon 1 | 34.5| NCS Fine| 34.5] Line 59 line_ 46| 32.90% | 141.10% | 37.00% | 48.70% |Line GAA 34.5 34.5t0 GIAT  34.5 Circuit 1
Harmon 1 | 34.5|NCS Fine| 34.5] Line 59 line_12| 30.90% | 141.10% | 36.60% | 47.30% |Line Piti 345 34.5 to Agana 34 34.5 Circuit 1
Harmon 1 | 34.5| NCS Fine| 34.5] Line 59 line_25] 30.90% | 140.90% | 36.50% | 47.20% |Line Agana 34 34.5to Tamuning 34.5 Circuit 1
Harmon 1 [ 34.5| NCS Fine| 34.5] Line 59 line 14| 30.90% | 140.90% | 36.50% 47.00% |Line Talofofo 34.5 to Apra 34. 34.5 Circuit 1
Harmon 1 | 34.5| NCS Fine| 34.5] Line 59 line 44| 31.30% | 140.80% | 36.60% 47.60% |Line Macheche 34.5to GAA 34.5 34.5 Circuit 1
Harmon 1 [ 34.5| NCS Fine| 34.5] Line 59 line 32| 30.60% | 140.80% | 36.40% 47.30% |Line San Vito 34.5 to Harmon 3 34.5 Circuit 1
Harmon 1 | 34.5| NCS Fine| 34.5] Line 59 line_18| 30.80% | 140.80% | 36.40% | 47.20% |Line Orote 34 34.5to Cld Stor 34.5 Circuit 1
Harmon 1 [ 34.5| NCS Fine| 34.5] Line 59 line 31| 30.70% | 140.70% | 36.50% 47.30% |Line Anigua 3 34.5 to Agana 34 34.5 Circuit 1
Harmon 1 | 34.5| NCS Fine| 34.5] Line 59 line 21| 30.80% | 140.70% | 36.40% | 47.10% |Line Pulantat 34.5 to Talofofo 34.5 Circuit 1
Harmon 1 [ 34.5| NCS Fine| 34.5] Line 59 base | 30.80% | 140.60% | 36.40% 47.20% |Base system (n-0)
Harmon 1 | 34.5| NCS Fine| 34.5] Line 59 line_30| 30.40% | 140.60% | 36.30% | 47.30% |Line Tumon 34 34.5to Harmon 3 34.5 Circuit 1
Harmon 1 [ 34.5| NCS Fine| 34.5] Line 59 line 26| 30.70% | 140.60% | 36.30% 46.80% |Line Barrigad 34.5 to GAA 34.5 34.5 Circuit 1
Harmon 1 [ 34.5]| NCS Fine| 34.5] Line 59 line 23| 29.70% | 140.60% | 36.00% 45.50% |Line Agana 34 34.5 to Barrigad 34.5 Circuit 1
Harmon 1 | 34.5| NCS Fine| 34.5] Line 59 line 9| 31.30% | 140.50% | 36.70% | 47.40% [Line Cabrs345 34.5 to Piti 345 34.5 Circuit 1
Harmon 1 |34.5|NCS Fine|34.5] Line 59 [tran_48[ 31.30% | 140.50% | 36.70% [ 47.40% |Tran Cabrs345 34.50 to Cabr 115 115.00 Circuit 1
Harmon 1 |[34.5|NCS Fine| 34.5] Line 59 [tran 49| 31.20% | 140.40% | 36.60% 47.40% |Tran Piti 345 34.50 to Piti 115 115.00 Circuit 1
Harmon 1 [ 34.5]| NCS Fine| 34.5] Line 59 line 6 | 29.50% | 140.40% | 35.90% 47.80% |Line Tamuning 115.0 to Harmn115 115.0 Circuit 1
Harmon 1 [ 34.5| NCS Fine| 34.5] Line 59 line 60| 31.50% | 140.30% | 36.70% 47.40% |Line Cabr 115 to Piti 115 and Piti T700
Harmon 1 [ 34.5]| NCS Fine| 34.5] Line 59 line 16| 30.70% | 140.30% | 36.40% 47.20% |Line Apra 34. 34.5 to Umatac34 34.5 Circuit 1
Cabr 115 115 | Cabras 1] 13.8| Tran 80 |tran 49| 79.90% | 140.20% | 81.00% 80.50% |[Tran Piti 345 34.50 to Piti 115 115.00 Circuit 1
Harmon 1 [ 34.5]| NCS Fine| 34.5] Line 59 line 22| 30.70% | 140.20% | 36.30% 47.40% |Line Pulantat 34.5 to Barrigad 34.5 Circuit 1
Cabr 115 115 | Cabras 1] 13.8| Tran 80 line 59| 80.90% | 140.00% | 81.60% 81.60% [Line Cabr 115 115.0 to Aganal15 115.0 Circuit 1 and Piti T700
Harmon 1 [ 34.5]| NCS Fine| 34.5] Line 59 line 10| 30.80% | 139.90% | 36.30% 47.30% |Line Piti 345 34.5 to Tenjotap 34.5 Circuit 1
Harmon 1 | 34.5|NCS Fine|34.5] Line 59 line_43| 30.20% | 138.60% | 36.00% | 47.50% |Line Macheche 34.5to Pagat 34 34.5 Circuit 1
Harmon 1 | 34.5| NCS Fine| 34.5] Line 59 line_20] 30.70% | 138.50% | 36.00% 47.00% |[Line Cld Stor 34.5to Cold Sto 34.5 Circuit 1
Harmon 1 [34.5|NCS Fine| 34.5] Line 59 tran 53 na 138.30% | 29.70% 32.40% [Tran Harmon 1 34.50 to Harmn115 115.00 Circuit 2
Piti 345 34.5| CId Stor | 34.5] Line 59 line 22| 50.30% | 138.00% | 31.80% 35.50% [Line Pulantat 34.5 to Barrigad 34.5 Circuit 1
Cabr 115 115 | Cabras 1] 13.8| Tran 80 line 43| 63.00% | 137.70% | 66.80% 64.50% [Line Macheche 34.5 to Pagat 34 34.5 Circuit 1
Cabr 115 115 | Cabras_1[13.8|Tran| 80 line_ 9| 79.90% | 137.50% | 80.20% | 80.40% [Line Cabrs345 34.5 to Piti 345 34.5 Circuit 1
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Cabr 115 115 | Cabras_1[13.8|Tran| 80 |tran_48] 79.90% | 137.50% [ 80.20% | 80.40% |Tran Cabrs345 34.50 to Cabr 115 115.00 Circuit 1
Harmon 1 [ 34.5| NCS Fine| 34.5] Line 59 line 38| 26.90% | 137.50% | 34.60% 44.00% |Line Harmon 3 34.5 to Macheche 34.5 Circuit 1
Harmon 1 [34.5|NCS Fine| 34.5] Line 59 line 33| 31.00% | 137.50% | 34.10% 42.40% |Line Tanguiss 34.5to Harmon 1 34.5 Circuit 1

Piti 345 34.5| CId Stor | 34.5] Line 59 line 61| 45.70% | 135.60% | 30.80% 31.70% [Line Piti 115 115.0 to Harmn115 115.0 and Agana T400

Piti 345 34.5| Cld Stor | 34.5( Line 59 line_23| 46.30% | 135.20% | 31.20% | 35.80% |Line Agana 34 34.5to Barrigad 34.5 Circuit 1

Piti 345 34.5| Cld Stor | 34.5] Line 59 line 66| 45.60% | 134.70% | 30.90% | 35.10% |Line Piti 345 34.5 to Anigua 3 34.5 Circuit 1 and Agana T400

Piti 345 34.5| Cld Stor | 34.5( Line 59 line_63| 44.40% | 134.70% | 30.60% | 32.80% |Line Piti 115 115.0 to Harmn115 115.0 and Tamuning T600

Cabr 115 115 | Cabras 1] 13.8| Tran 80 line 20| 73.50% | 133.70% | 64.80% 62.80% [Line Cld Stor 34.5 to Cold Sto 34.5 Circuit 1

Piti 345 34.5| Cld Stor | 34.5( Line 59 line_57| 44.80% | 133.70% | 30.60% | 32.40% |Line Cabr 115 115.0 to Aganal15 115.0 Circuit 1 and Agana T400

Piti 345 34.5| Cld Stor | 34.5] Line 59 line 58| 44.30% | 133.50% | 30.50% 37.10% [Line Cabr 115 to Piti 115 and Agana T400

Piti 345 34.5| CId Stor | 34.5] Line 59 line 64| 43.80% | 133.50% | 30.50% 33.80% [Line Aganal15 115.0 to Tamuning 115.0 Circuit 1 and Tamuning T600

Piti 345 34.5| Cld Stor | 34.5] Line 59 line 65| 43.80% | 133.50% | 30.50% | 33.80% |Line Tamuning 115.0 to Harmn115 115.0 and Tamuning T600

Piti 345 34.5| CId Stor | 34.5] Line 59 line 67| 43.30% | 133.50% | 30.40% 34.60% [Line Agana 34 34.5to Tamuning 34.5 Circuit 1 and Tamuning T600

Piti 345 34.5| Cld Stor | 34.5] Line 59 |tran 53 na 133.40% | 30.50% | 34.10% |Tran Harmon 1 34.50 to Harmn115 115.00 Circuit 2

Piti 345 34.5| Cld Stor | 34.5| Line 59 [tran_50( 44.30% | 132.80% | 30.50% [ 32.70% |Tran Agana 34 34.50 to Aganall5 115.00 Circuit 1

Piti 345 34.5| Cld Stor | 34.5] Line 59 line 68| 44.00% | 132.80% | 30.40% | 34.10% |Line Tamuning 34.5 to Tumon 34 34.5 Circuit 1 and Harmon T500

Piti 345 34.5| Cld Stor | 34.5( Line 59 line_ 54| 43.10% | 132.80% | 30.30% | 39.50% |Line Cabr 115 115.0 to Piti 115 115.0 Circuit 1 and Line Cabr 115 115.0 to Agana

Piti 345 34.5[ CId Stor | 34.5] Line 59 line 5| 43.40% | 132.70% | 30.40% 34.10% [Line Aganal15 115.0 to Tamuning 115.0 Circuit 1

Piti 345 34.5| Cld Stor | 34.5( Line 59 line_62| 42.90% | 132.50% | 30.40% | 29.90% |Line Piti 115 115.0 to Harmn115 115.0 and Piti T700

Piti 345 34.5| Cld Stor | 34.5( Line 59 line_ 4 | 43.40% | 132.30% | 30.40% | 33.40% [Line Piti 115 115.0 to Harmn115 115.0 Circuit 1

Piti 345 34.5| CId Stor | 34.5] Line 59 line 38| 43.60% | 132.20% | 30.50% 34.50% [Line Harmon 3 34.5 to Macheche 34.5 Circuit 1

Piti 345 34.5| Cld Stor | 34.5( Line 59 line_ 59| 42.50% | 132.00% | 30.30% | 30.50% |Line Cabr 115 115.0 to Aganal15 115.0 Circuit 1 and Piti T700

Piti 345 34.5| CId Stor | 34.5] Line 59 [tran 51| 43.10% | 131.80% | 30.40% 33.70% [Tran Tamuning 34.50 to Tamuning 115.00 Circuit 1

Piti 345 34.5| Cld Stor | 34.5( Line 59 [tran 52 43.50% | 131.60% | 30.30% [ 34.00% |Tran Harmon 3 34.50 to Harmn115 115.00 Circuit 1

Piti 345 34.5| Cld Stor | 34.5( Line 59 line 2 | 43.10% | 131.60% | 30.30% | 33.80% [Line Cabr 115 115.0 to Aganall5 115.0 Circuit 1

Piti 345 34.5| Cld Stor | 34.5( Line 59 line 3| 43.10% | 131.60% | 30.30% | 33.80% [Line Cabr 115 115.0 to Aganal15 115.0 Circuit 2

Piti 345 34.5| Cld Stor | 34.5( Line 59 line_35| 42.50% | 131.60% | 30.20% | 34.20% |Line Harmon 3 34.5 to Dededo 3 34.5 Circuit 1

Piti 345 34.5[ CId Stor | 34.5] Line 59 line 33| 42.40% | 131.50% | 30.20% 34.30% [Line Tanguiss 34.5to Harmon 1 34.5 Circuit 1

Piti 345 34.5| Cld Stor | 34.5( Line 59 line_13| 42.80% | 131.30% | 30.30% | 36.00% |Line Piti 345 34.5 to Anigua 3 34.5 Circuit 1

Piti 345 34.5| CId Stor | 34.5] Line 59 line 34| 42.50% | 131.20% | 30.20% 34.30% [Line Tanguiss 34.5 to Harmon 3 34.5 Circuit 2

Piti 345 34.5| CId Stor | 34.5] Line 59 line 12| 42.60% | 131.10% | 30.20% 35.60% [Line Piti 345 34.5 to Agana 34 34.5 Circuit 1

Piti 345 34.5| Cld Stor | 34.5( Line 59 line_ 39| 42.40% | 131.10% | 30.10% | 34.30% |Line Harmon 1 34.5to Yigo_345 34.5 Circuit 1

Piti 345 34.5| CId Stor | 34.5] Line 59 line 9 | 41.60% | 131.00% | 30.10% 30.30% [Line Cabrs345 34.5 to Piti 345 34.5 Circuit 1

Piti 345 34.5| Cld Stor | 34.5( Line 59 [tran_48[ 41.60% | 131.00% | 30.10% [ 30.30% |Tran Cabrs345 34.50 to Cabr 115 115.00 Circuit 1

Piti 345 34.5| Cld Stor | 34.5] Line 59 line_ 55| 43.00% | 130.90% | 30.20% | 34.40% |Line Tamuning 115.0 to Harmn115 115.0 and Line Giattap 34.5 to Harmon 1 34.5

Piti 345 34.5| Cld Stor | 34.5( Line 59 line_ 47| 42.90% | 130.90% | 30.20% | 34.30% |Line GIAT  34.5to Harmon 1 34.5 Circuit 1

Piti 345 34.5| Cld Stor | 34.5] Line 59 line 1| 42.30% | 130.90% [ 30.10% 37.40% [Line Cabr 115 115.0 to Piti 115 115.0 Circuit 1

Piti 345 34.5| Cld Stor | 34.5( Line 59 [tran_49( 41.80% | 130.90% | 30.10% [ 31.40% |Tran Piti 345 34.50 to Piti 115 115.00 Circuit 1

Piti 345 34.5( Cld Stor | 34.5( Line 59 line_ 31| 42.40% | 130.80% | 30.20% | 34.90% |Line Anigua 3 34.5to Agana 34 34.5 Circuit 1

Piti 345 34.5| CId Stor | 34.5] Line 59 line 6 | 42.60% | 130.80% | 30.20% 34.40% [Line Tamuning 115.0 to Harmn115 115.0 Circuit 1

Piti 345 34.5| Cld Stor | 34.5] Line 59 line_ 46| 42.70% | 130.70% | 30.20% 34.30% [Line GAA 34.5 34.5to GIAT  34.5 Circuit 1

Piti 345 34.5| Cld Stor | 34.5( Line 59 line 60| 41.70% | 130.70% | 30.10% | 34.40% |Line Cabr 115 to Piti 115 and Piti T700

Piti 345 34.5| Cld Stor | 34.5] Line 59 line 28| 42.40% | 130.60% | 30.10% 34.40% [Line Tamuning 34.5to Tumon 34 34.5 Circuit 1

Piti 345 34.5| Cld Stor | 34.5[ Line 59 line 24| 42.30% | 130.60% | 30.10% | 34.40% |Line Agana 34 34.5to Radio Ba 34.5 Circuit 1
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Piti 345 34.5| Cld Stor | 34.5( Line 59 line 27| 42.30% | 130.60% | 30.10% | 34.40% |Line Radio Ba 34.5 to Marbo 34 34.5 Circuit 1
Piti 345 34.5| CId Stor | 34.5] Line 59 line 40| 42.30% | 130.60% | 30.10% 34.40% [Line Dededo 3 34.5 to Marbo 34 34.5 Circuit 1
Piti 345 34.5| Cld Stor | 34.5( Line 59 line_29| 42.40% | 130.60% | 30.10% | 34.30% |Line Tamuning 34.5 to San Vito 34.5 Circuit 1
Piti 345 34.5| CId Stor | 34.5] Line 59 line 41| 42.40% | 130.60% | 30.10% 34.20% [Line NCS Fine 34.5 to Potts Jc 34.5 Circuit 1
Piti 345 34.5| CId Stor | 34.5] Line 59 line 42| 42.40% | 130.60% | 30.10% 34.20% [Line Potts Jc 34.5 to Andersen 34.5 Circuit 1
Piti 345 34.5| CId Stor | 34.5] Line 59 base | 42.30% | 130.60% | 30.10% 34.20% |[Base system (n-0)
Piti 345 34.5| Cld Stor | 34.5( Line 59 line_45| 42.30% | 130.60% | 30.10% | 34.20% |Line Yigo_345 34.5 to Andersen 34.5 Circuit 1
Piti 345 34.5[ Cld Stor | 34.5( Line 59 line_ 25| 42.20% | 130.50% | 30.10% | 34.70% |Line Agana 34 34.5to Tamuning 34.5 Circuit 1
Piti 345 34.5| Cld Stor | 34.5( Line 59 line_30| 42.30% | 130.50% | 30.10% | 34.20% |Line Tumon 34 34.5 to Harmon 3 34.5 Circuit 1
Piti 345 34.5| Cld Stor | 34.5] Line 59 line 32| 42.30% | 130.50% | 30.10% 34.20% [Line San Vito 34.5 to Harmon 3 34.5 Circuit 1
Piti 345 34.5| Cld Stor | 34.5( Line 59 line_44| 42.20% | 130.50% | 30.10% | 34.20% |Line Macheche 34.5to GAA 34.5 34.5 Circuit 1
Piti 345 34.5| Cld Stor | 34.5] Line 59 line 26| 42.20% | 130.00% | 30.00% 34.20% [Line Barrigad 34.5 to GAA 34.5 34.5 Circuit 1
Piti 345 34.5| Cld Stor | 34.5( Line 59 line_43| 41.80% | 129.60% | 29.90% | 34.20% |Line Macheche 34.5to Pagat 34 34.5 Circuit 1
Piti 345 34.5| Orote 34 | 34.5] Line 54 line 19 na 129.20% | 46.60% | 42.70% |Line Piti 345 34.5 to Cld Stor 34.5 Circuit 1
Piti 345 34.5| CId Stor | 34.5] Line 59 line 21| 40.80% | 129.00% | 29.40% 33.00% [Line Pulantat 34.5 to Talofofo 34.5 Circuit 1
Piti 345 34.5| Cld Stor | 34.5] Line 59 line_ 16| 39.60% | 127.90% | 29.40% | 33.60% |Line Apra 34. 34.5to Umatac34 34.5 Circuit 1
Dededo 3 | 34.5| Andersen| 34.5( Line 42 line 33| 33.40% | 127.40% | 27.60% 19.70% |Line Tanguiss 34.5 to Harmon 1 34.5 Circuit 1

Piti 345 34.5[ CId Stor | 34.5] Line 59 line 14| 35.00% | 125.90% | 28.30% 31.80% [Line Talofofo 34.5to Apra 34. 34.5 Circuit 1
Dededo 3 | 34.5| Andersen| 34.5( Line 42 line 5| 36.30% | 122.30% | 24.70% 15.70% |Line Aganall5 115.0 to Tamuning 115.0 Circuit 1
Dededo 3 | 34.5[ Andersen | 34.5( Line 42 line_45] 32.20% | 122.30% | 22.90% 11.90% |Line Yigo_345 34.5 to Andersen 34.5 Circuit 1
Dededo 3 | 34.5| Andersen| 34.5( Line 42 line 63| 33.10% | 121.30% | 22.50% 10.90% |Line Piti 115 115.0 to Harmn115 115.0 and Tamuning T600
Dededo 3 |[34.5| Andersen| 34.5( Line 42 line 38| 39.20% | 120.50% | 26.10% 16.20% [Line Harmon 3 34.5 to Macheche 34.5 Circuit 1

Piti 345 34.5| Agana 34| 34.5| Line 29 line_66| 98.60% | 120.40% |110.50%| 110.40% |Line Piti 345 34.5 to Anigua 3 34.5 Circuit 1 and Agana T400
Dededo 3 34.5[ Andersen| 34.5]| Line 42 line 4 | 36.10% | 120.30% | 24.40% 14.90% |Line Piti 115 115.0 to Harmn115 115.0 Circuit 1
Dededo 3 | 34.5| Andersen| 34.5( Line 42 line 61| 32.10% | 120.30% | 22.40% 10.60% |Line Piti 115 115.0 to Harmn115 115.0 and Agana T400
Dededo 3 | 34.5| Andersen| 34.5{ Line 42 line 65| 33.60% | 120.00% | 23.10% 12.40% |Line Tamuning 115.0 to Harmn115 115.0 and Tamuning T600
Dededo 3 | 34.5| Andersen| 34.5( Line 42 line 64| 33.60% | 119.90% | 23.10% 12.40% |Line Aganall5 115.0 to Tamuning 115.0 Circuit 1 and Tamuning T600
Dededo3 |34.5|Andersen|[34.5[Line{ 42 |line 54| 34.00% | 118.90% | 23.30% [ 12.10% [Line Cabr 115 115.0 to Piti 115 115.0 Circuit 1 and Line Cabr 115 115.0 to Agana
Dededo 3 [ 34.5| Andersen| 34.5] Line 42 line_ 62| 35.80% | 118.60% | 24.10% | 14.30% |Line Piti 115 115.0 to Harmn115 115.0 and Piti T700
Dededo 3 | 34.5| Andersen| 34.5( Line 42 line 23| 35.60% | 117.50% | 24.20% 12.90% |Line Agana 34 34.5 to Barrigad 34.5 Circuit 1
Dededo 3 | 34.5| Andersen| 34.5| Line 42 line 6 | 35.90% | 117.00% | 24.40% 16.80% |Line Tamuning 115.0 to Harmn115 115.0 Circuit 1
Dededo 3 | 34.5| Andersen| 34.5( Line 42 line 17| 33.50% | 115.90% | 23.00% 12.30% |Line Apra 34. 34.5 to Tenjotap 34.5 Circuit 1
Dededo 3 | 34.5| Andersen| 34.5( Line 42 line 2 | 33.60% | 115.70% | 23.00% 11.90% |Line Cabr 115 115.0 to Aganal15 115.0 Circuit 1
Dededo 3 | 34.5| Andersen| 34.5( Line 42 line 3| 33.60% | 115.70% | 23.00% 11.90% |Line Cabr 115 115.0 to Aganall5 115.0 Circuit 2
Dededo 3 | 34.5[ Andersen| 34.5( Line 42 line 55| 32.00% | 115.50% | 23.00% 15.00% |Line Tamuning 115.0 to Harmn115 115.0 and Line Giattap 34.5to Harmon 1 34.5
Dededo 3 | 34.5| Andersen| 34.5( Line 42 line 67| 28.10% | 115.30% | 20.00% 17.10% |Line Agana 34 34.5to Tamuning 34.5 Circuit 1 and Tamuning T600

San Vito 34.5| Harmon 3| 34.5] Line 29 line_ 67| 114.90% | 115.20% | 106.70%| 104.50% |Line Agana 34 34.5to Tamuning 34.5 Circuit 1 and Tamuning T600
Dededo 3 [ 34.5[ Andersen| 34.5] Line 42 line 1| 33.60% | 115.10% | 23.00% | 12.60% [Line Cabr 115 115.0 to Piti 115 115.0 Circuit 1
Dededo 3 [ 34.5| Andersen| 34.5] Line 42 line_ 26| 33.60% | 114.90% | 23.10% | 12.50% |Line Barrigad 34.5to GAA 34.5 34.5 Circuit 1
Dededo 3 | 34.5[ Andersen| 34.5( Line 42 line_11 na 114.80% | 23.00% 12.50% |Line Piti 345 34.5 to Orote 34 34.5 Circuit 1
Dededo 3 | 34.5| Andersen| 34.5( Line 42 line 19| 33.50% | 114.80% | 23.00% 12.50% |Line Piti 345 34.5 to Cld Stor 34.5 Circuit 1
Dededo 3 | 34.5| Andersen| 34.5( Line 42 line 15| 33.50% | 114.70% | 22.90% 12.50% |Line Apra 34. 34.5 to Orote 34 34.5 Circuit 1
Dededo 3 | 34.5| Andersen| 34.5( Line 42 line 30| 33.90% | 114.40% | 23.10% 12.90% [Line Tumon 34 34.5 to Harmon 3 34.5 Circuit 1
Dededo 3 | 34.5| Andersen| 34.5( Line 42 line 14| 33.50% | 114.40% | 22.90% 11.80% |Line Talofofo 34.5 to Apra 34. 34.5 Circuit 1
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Dededo 3 | 34.5| Andersen| 34.5( Line 42 line_ 18| 33.50% | 114.30% | 22.90% 12.50% |Line Orote 34 34.5 to Cld Stor 34.5 Circuit 1
Dededo 3 | 34.5| Andersen| 34.5( Line 42 line 21| 33.50% | 114.30% | 22.90% 12.30% [Line Pulantat 34.5 to Talofofo 34.5 Circuit 1
Dededo 3 | 34.5| Andersen| 34.5( Line 42 line 25| 33.50% | 114.30% | 22.90% 12.00% |Line Agana 34 34.5to Tamuning 34.5 Circuit 1
Dededo 3 | 34.5| Andersen| 34.5( Line 42 line 32| 33.70% | 114.20% | 23.00% 12.60% [Line San Vito 34.5 to Harmon 3 34.5 Circuit 1
Dededo 3 | 34.5| Andersen| 34.5( Line 42 base | 33.50% | 114.20% | 22.90% 12.40% |Base system (n-0)
Dededo 3 | 34.5| Andersen| 34.5( Line 42 line 31| 33.60% | 114.20% | 22.80% 12.00% |Line Anigua 3 34.5to Agana 34 34.5 Circuit 1
Dededo 3 | 34.5| Andersen| 34.5( Line 42 line 59| 33.20% | 114.20% | 22.60% 11.70% |Line Cabr 115 115.0 to Aganal15 115.0 Circuit 1 and Piti T700
Dededo 3 [ 34.5[ Andersen| 34.5] Line 42 line_16| 33.50% | 114.10% | 22.90% | 12.50% |Line Apra 34. 34.5to Umatac34 34.5 Circuit 1
Dededo 3 [ 34.5| Andersen| 34.5] Line 42 line_12| 33.30% | 114.10% | 22.70% | 11.60% |Line Piti 345 34.5 to Agana 34 34.5 Circuit 1
Dededo 3 [ 34.5[ Andersen| 34.5] Line 42 line_ 13| 33.20% | 114.10% | 22.60% 11.40% |Line Piti 345 34.5 to Anigua 3 34.5 Circuit 1
Dededo 3 | 34.5| Andersen| 34.5( Line 42 line 22| 33.50% | 114.00% | 22.90% 12.50% |Line Pulantat 34.5 to Barrigad 34.5 Circuit 1
Dededo 3 [ 34.5[ Andersen| 34.5] Line 42 line_10| 33.50% | 113.90% | 22.90% 12.40% |Line Piti 345 34.5 to Tenjotap 34.5 Circuit 1
Dededo 3 | 34.5| Andersen| 34.5( Line 42 line 44| 32.80% | 113.90% | 22.60% 12.00% |Line Macheche 34.5to GAA 34.5 34.5 Circuit 1
Dededo 3 [ 34.5[ Andersen| 34.5] Line 42 line_ 29| 32.80% | 113.80% | 22.60% 12.30% |Line Tamuning 34.5 to San Vito 34.5 Circuit 1
Dededo 3 | 34.5| Andersen| 34.5( Line 42 line 28| 32.60% | 113.70% | 22.40% 12.10% |Line Tamuning 34.5 to Tumon 34 34.5 Circuit 1
Dededo 3 | 34.5| Andersen| 34.5( Line 42 line 57| 29.60% | 113.70% | 21.20% 11.60% |Line Cabr 115 115.0 to Aganall5 115.0 Circuit 1 and Agana T400
Dededo 3 [ 34.5| Andersen| 34.5] Line 42 line_46| 30.50% | 113.60% | 21.90% | 11.70% |Line GAA 34.5 34.5t0 GIAT  34.5 Circuit 1
Orote 34 34.5| CId Stor | 34.5] Line 59 line_17] 40.60% | 113.50% | 26.00% | 21.90% |Line Apra 34. 34.5to Tenjotap 34.5 Circuit 1
Dededo 3 | 34.5| Andersen| 34.5( Line 42 line 43| 33.80% | 113.40% | 23.00% 13.40% |Line Macheche 34.5 to Pagat 34 34.5 Circuit 1
Dededo3 |34.5|Andersen|[34.5[Line[ 42 |line 58| 29.30% | 113.20% | 21.10% [ 11.60% [Line Cabr 115 to Piti 115 and Agana T400
Dededo 3 | 34.5| Andersen| 34.5( Line 42 line 20| 33.50% | 113.10% | 22.90% 12.80% |Line Cld Stor 34.5 to Cold Sto 34.5 Circuit 1
Dededo 3 | 34.5| Andersen| 34.5( Line 42 tran 49| 33.10% | 112.90% | 22.60% 12.30% |[Tran Piti 345 34.50 to Piti 115 115.00 Circuit 1
Harmon 1 |[34.5]Yigo 345| 34.5] Line 29 line 35| 82.20% | 112.80% | 38.90% 35.70% [Line Harmon 3 34.5 to Dededo 3 34.5 Circuit 1
Dededo 3 | 34.5[ Andersen| 34.5( Line 42 line_ 9 [ 33.00% | 112.60% [ 22.50% 12.20% |Line Cabrs345 34.5 to Piti 345 34.5 Circuit 1
Dededo 3 | 34.5| Andersen| 34.5( Line 42 |tran 48| 33.00% | 112.60% | 22.50% 12.20% |Tran Cabrs345 34.50 to Cabr 115 115.00 Circuit 1
Dededo 3 | 34.5[ Andersen| 34.5( Line 42 line_47] 29.30% | 112.30% | 21.30% 12.00% |Line GIAT  34.5to Harmon 1 34.5 Circuit 1
Dededo 3 | 34.5| Andersen| 34.5| Line 42 line 60| 32.70% | 112.10% | 22.40% 12.70% |Line Cabr 115 to Piti 115 and Piti T700
Dededo 3 | 34.5| Andersen| 34.5( Line 42  |tran 51| 30.30% | 112.00% | 21.10% 13.10% |Tran Tamuning 34.50 to Tamuning 115.00 Circuit 1
Dededo 3 | 34.5| Andersen| 34.5| Line 42 line 66| 27.80% | 111.90% | 20.00% 14.00% |Line Piti 345 34.5 to Anigua 3 34.5 Circuit 1 and Agana T400
Dededo 3 | 34.5| Andersen| 34.5( Line 42  |tran 50 29.20% | 111.70% | 21.00% 12.20% |Tran Agana 34 34.50 to Aganall5 115.00 Circuit 1
Aganall5 | 115 |Tamuning| 115 | Line| 181 |line 61| 98.40% [ 110.90% | 99.40% 96.50% [Line Piti 115 115.0 to Harmn115 115.0 and Agana T400
Dededo 3 | 34.5| Andersen| 34.5( Line 42 line 68| 21.90% | 110.00% | 17.60% 23.00% [Line Tamuning 34.5 to Tumon 34 34.5 Circuit 1 and Harmon T500
Dededo 3 | 34.5| Andersen| 34.5( Line 42 line 27| 29.60% | 109.60% | 20.10% 10.20% |Line Radio Ba 34.5 to Marbo 34 34.5 Circuit 1
Dededo 3 | 34.5[ Andersen| 34.5( Line 42 line_40]| 29.60% | 109.60% | 20.10% 10.20% |Line Dededo 3 34.5 to Marbo 34 34.5 Circuit 1
Dededo 3 | 34.5| Andersen| 34.5| Line 42 |tran 52| 24.90% | 109.40% | 19.00% 17.70% |Tran Harmon 3 34.50 to Harmn115 115.00 Circuit 1
Dededo 3 | 34.5| Andersen| 34.5( Line 42 line 24| 28.60% | 108.80% | 19.80% 11.90% |Line Agana 34 34.5 to Radio Ba 34.5 Circuit 1
Dededo 3 [ 34.5| Andersen| 34.5] Line 42 line_34| 28.90% | 107.90% | 18.60% | 10.20% |Line Tanguiss 34.5to Harmon 3 34.5 Circuit 2
Piti 345 34.5| Orote 34 | 34.5]| Line 54 line 17 na 105.70% | 34.90% 39.10% [Line Apra 34. 34.5 to Tenjotap 34.5 Circuit 1
Dededo 3 | 34.5| Andersen| 34.5( Line 42 line 41| 46.80% | 103.60% | 29.80% 12.80% |Line NCS Fine 34.5 to Potts Jc 34.5 Circuit 1
Dededo 3 | 34.5[ Andersen| 34.5( Line 42 line_42]| 46.80% | 103.60% | 29.80% 12.80% |Line Potts Jc 34.5 to Andersen 34.5 Circuit 1
Piti 345 34.5| Orote 34 | 34.5] Line 54 line_18 na 101.30% | 35.60% | 30.40% |Line Orote 34 34.5to Cld Stor 34.5 Circuit 1
Orote 34 34.5| Cld Stor | 34.5( Line 59 line_ 20| 34.00% | 100.90% | 20.70% | 21.10% |Line Cld Stor 34.5 to Cold Sto 34.5 Circuit 1
Piti 345 34.5| Cld Stor | 34.5] Line 59 line_ 20| 34.00% | 100.90% | 20.70% | 21.10% |Line Cld Stor 34.5to Cold Sto 34.5 Circuit 1
Tanguiss 34.5[Harmon 1| 34.5] Line 54 |tran 53 na 100.70% | 90.40% 60.80% [Tran Harmon 1 34.50 to Harmn115 115.00 Circuit 2
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89.90% | 88.20%

GIAT 34.5[Harmon 1| 34.5( Line 29 line_38| 101.00% | 87.70%

134.97%

Line Harmon 3 34.5 to Macheche 34.5 Circuit 1




Appendix B
Customer Service Agreement






GUAM POWER AUTHORITY
UTILITY SERVICE CONTRACT

TABLE OF CONTENIS . « - = = = ° ° .
UTILITY SERVICE CONTRACT . &+ « « =+ = °
PART 1 - CUSTOMER AGREEMENT

Table of Contents . o - - =° °
Articles « o o ¢ o ¢ °
Tables o« « s = « = = * = *
Appendixes . . - -+ ¢ °° .
Attachments . « » « = = ° ° °
PART II - TARIFF CUSTOMER . . « - °
Table of Contents . - « - =« * °
GPA Service Rules . . . - =
GPA Rate Schedule . . . « « ¢
Points of Deiivéry e e s es

PART III - GENERAL PROVISIONS

Table of Contents . . .« - °

. o . . -

Federal Acquisitien Regulation (FAR) C1

Department of Defense, Federal Acquisition
Regulations Supplement (APR 1984) (DFARS)

auses

PAGE
i
1-3
I-i - I-iii
1-1 - I-107

1-108 - I-111
I-112 - 1-142

1-143 - 1-160

1I-i
I1-1
11-32

11-49

111-i
1I11-1

111-18




TABLE OF CONTENIS -

CUSTOMER AGREEMENT .

Articles

Article

Article

Article

Article

Article

Article

Article

Article

Article

8

9

Article 10

Article

Article

Article

"~ Article

Article

Article

Article

Article

11

12

13

14

15

16

17

18

GUAM POWER AUTHORITY

PART I ~ CUSTOMER SERVICE AGREEMENT

Recitals « o o7+ ¢ o ¢
pefinitions . « « o ¢ =

Services Navy will Provide and Assets
Navy will Make Available During the
Interim Period

Navy Compensation for Assets and . .
Services During the Interim Period

Services GPA will Provide . . « .- -
GPA Compensation for Services . .

Effective Date, Term and Termination
of Intg;im»Period

Forecasts of Reimbursable Costs . . -

Dispatch and Control of Navy Dedicated
Use Facilities

Dispatch and Control of Navy Joint Use
Facilities

[nsurance . « « = « = * * * * *°° . .
Liability « « o o o = & ¢ = = °°

0il Transportation and Storage

Force Majeure . . « « ¢ « * * ° ° . .
Miscellaneous Provisions . . .+ .+ - -
Notices . « « « = ¢ = = = = = °° .

System Separation . . « .+ o e 0ttt

Rates and Regulation

PAGE

i-iii

1-1-3
1-4-12

I-13-22

1-23-31

1-32-33
1-34-37

1-38-40

1-41-42

1-43-45

1-46-47

1-54
[-55-61
[-62-65

—
‘3'?" nOouC
2R
3

>/
or i

2e 3
LR "/
»*»uzc/

Yy paertt




" Article
Article
Article
Article
Article
Article
Article
Article

Article

20

21

22

23

24

25

26

27

Article 28

Tables
Table 1

Table 2

Table 3

Table &

Aggendixes

Appendix

Appendix

Appendix

Appendix

Appendix

Appendix

|

GPA Points of Delivery to Navy . .

- Power Factor Adjustment . .
- Load Shedding Schedule .
— Load Restoration Schedule
- Termination Liability . . . -

- Disputes Resolution . . . . -

Rate Setting Methodology

Navy Maximum and Minimum Contract

Navy Billing Demands . .

—

- Wheeling and Service Exchange . .

- Service Rules and Regulations . .

Distributibn, Emergency and Stand-By
Facilities to be Retained by Navy

Navy Joint Use Generation and Transmission

Facilities

Navy 13.8KV Distribution and 34.5KV As
to be Transferred to GPA

Annual review and Performance .
Standards

Operation and Maintenance of Navy's
Tanguisson Unit No. 1 by GPA

Transition Plan for GPA to Assume 1
Responsibility

Methodology for Turmover of Tools/
Equipment from Navy to GPA

Procedure to Develop GPA Labor Rates .

Demands

sets .

WPS . .

. . .

Agreement for the Separation of Navy . .

and Guam Power Authority Distributi
Loads

1-ii

on

1-66-71
1-72-74
I-75-76
1-77-78
1-79-80
1-81

1-82-85
1-86-89

1-90-91

1-92-107

1-108

I1-109

1-110

1-111

1-112-131

1-132-135

1-136

1-137

1-138

1-139-142

RIS

0y
- !
;s

L

FR

s,
/t"".,‘o\\
s

P

* b
\ Y
A a2
~v,.u\’




27 lJan 89

CUSTOMER AGREEMENT

The United States of America, hereinafter called “Navy,® and the

Guam Power Authority, hereinafter called "GPA,"* agree as follows:
ARTICLE 1
Recitals

1.1 This Agreement describes the terms, conditions and rate setting

procedures and service rules and requlations applicable to energy and capacity

sold and delivered by GPA to Navy, the services Navy will provide to GPA

during the interim period and Navy's compensation thereof and services other

than electric service that GPA will provide to Navy and compensation thereof.

Nothing in this Agreement is intended to be determinative of the issue of

ownership of Navy electrical production, transmission and distribution

facilities on Guam.

1.2 Navy operates electrical production, transmission and certain

distribution facilities which are used jointly for the supply of electricity

to Department of Defense (DOD) installations on Guam and to GPA for retail

distribution to GPA's customers.

I-1




27 Jan B89

1.3 GPA operates electric production, transmission and distributteon

facilities which are used for the supply of electricity for retail

distribution to GPA's customers and to Department of Oefense installatiens on

Guam.

1.4 The 1sland-Wide Power System is dispatched and controlled by &PA

from the GPA Dispatch Control Center.

1.5 GPA and Navy agree to terminate the Power Pool Agreement and

amendments thereto which now exist between the parties as of the effective

date of this Agreement.

1.6 GPA and Navy desire to establish a relationship whereby Nawy and

other Oepartment of Defense facilities on Guam become a firm service customer

of GPA.

1.7 Navy will operate and maintain their assets during the interim

period to allow time for GPA to achieve defined performance standards. Navy

pledges the output and use of the joint use Navy generation and tramsmission

assets to GPA during the interim period except in emergency situatioms as

defined in Article 17.

[-2 A
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1.8 GPA desires the output and use of the joint use Navy generation and
transmission assets and the related services Navy will provide during the

interim period.

1.9 Navy and GPA desire to continue to have GPA operate and maintain

Tanguisson Unit No. 1.

1.10 Navy and GPA desire transfer of responsibility for the Island-Wide

Power System to GPA when the conditions described in Article 7.4 have been met.

1.1 Any disputes will be resolved in accordance with the disputes

resolution procedures contained in Article 26.

I-3 1
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ARTICLE 3

e and Assets Navy Will

services Navy will Provid

Make Available During the Interim Period

-

3.1 puring the interim period, the Navy will provide certain services 1o

will make certain Navy joint use generation,

GPA in support of the IWPS and

transmission assets and other mutually agreed assets available to the IWPS.
GPA agrees to accept the services of fered by Navy during the in;erim period
‘and the use of Navy joint use generation and transmission assets. For the

scribed in Article 3.5-below, Navy has and will continue to of fer

q responsibility to provide th

services de
e service with proper

GPA the option of assumin
ume such responsibility.

notification to Navy of GPA's.inient to ass

At the termination of the interim period, Navy will discontinue
ibed under this

services to the IWPS as descr

3.2

provision of all interim period

Article.
3.3 At the termlnat1on of the interim period, the Navy joint use
generation, transmission and other mutually agreed assets and associated real

i11 be made available to GPA for use im the 1WPS.

estate as listed in Table 3 Wi
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3.4 Navy will provide personnel, materials and support to operate and
maintain the Navy joint use generation, transmission and other mutually agreed
assets and facilities except that GPA will continue to operate and maintain
Tanguisson No. 1 in accordance with the terms and conditions of Appendix B.
The assets and facilities contemplated for Navy to operate and maintain are

| 1isted in Table 3 and Table 4. At Navy's option, with GPA's written

concurrence, Navy may transfer responsibi\ity for operation and maintenance of

specific Navy assets or facilities to GPA during the jnterim period.

3.5 In addition to providing personnel, materials, subcontractors and
other requirements to operate and maintain the Navy's joint use generation and
transmission system, the Navy will continue provision of the following

r cervices during the interim period:

3.5.1 Navy will opefate, maintain and make available the use of
telephone circuits used in the dispatch and control of the 1WPS
during the interim period. At jts option and with six (6) wonths
notice, GPA can elect to provide through ownership or contract, all
or part of the telecommunications requirements for dispatch and
control of the IWPS. in this event, Navy retains the right to leave
jts facilities in place including operation and maintenance thereof

during the interim period, put Navy would not be compensated by GPA

for facilities no longer required for the IWPS.
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3.5.2 Navy will continue to supply fresh water to the power

generation facilities installed on Guam from the effective date of

this contract through the interim period. During the interim

period, Navy will supply fresh water for other requirements or new
facilities under supplemental agreements on a best efforts basis.

At i;s option, with six (6) Tpnths notice, GPA can elect to provide L

some or all of the fresh water requirements including transportation

thereof for the IWPS.

3.5.3 Navy will continue to purchase, store and make.low sulphur
fuel oil available to the IWPS during the interim period. Navy will

continue to transport »ow sulphur fuel oil through Navy's pipeline

during the interim period. At its option, with six (6) months prior
notice, GPA can assﬁme responsibility for supply and/or
transportation of low-sulphur fuel oil during the interim period
provided that GPA meels all EPA environmental requirements and the
Navy is released from any responsibility to provide such fuel under

agreements between the parties to this Agreement and EPA.

|
|
|
facilities and otherwise transport such fuel for use in the IWPS ' ‘
|
|
|
|
|
|
|
!
|
|
|
3.5.4 Navy will continue to allow GPA pole attachments to Navy ‘
\
joint use poles during the interim period. Navy will be advised in
writing with two (2) week advance notice of proposed GPA attachments

prior to their installation. Navy may reject a proposed GPA pole
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attachment prior to the scheduled attachment date if the attachment
may impair the structural integrity or stability of the pole or the

proposed attachment impairs the integrity of the Navy system to

operate on a stand-alone basis.

3.5.5 Navy may allow GPA pole attachments to Navy non-joint use

poles.

3.5.6 Navy will continue to provide certain engineering services of
the Pacific Division, Naval Facilities Engineering Command through
the interim period. GPA may request and Pacific Division will
supply such services on%an as available basis. These services have

and will continue to be generally limited to relay coordination and

power system analysis.

3.5.7 Navy will continue to provide transportation of distilled
water belween power plants and transportation of fuel oil to the

Tanguisson power plant when required.

3.5.8 Navy will continue to provide‘input to the planning of IWPS
generation and transmission facilities. Navy will continue to
design and execule facilities chanées in the Navy joint use
generation, transmission and other mutually agreed facilities. GPA

shall be given an opportunity to review and provide written input to

proposed Navy changes to joint use assets.
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3.5.9 Navy may provide assistance as GPA may request on GPA's or

Navy's joint use system.

3.5.10 Navy will continue to make certain Navy buildings that house
Navy and GPA joint use generation and transmission facilities
available during the interim~period. GPA will request Navy approval
of all modifications or expansion of GPA facilities in Navy
buildings in writing with necessary plans and drawings and cannot
begin modifications without written Navy authorization. The
criteria Navy will use to evaluate whether to approve the building
use include the following:
—-The use proposed-by GPA will not interfere with existing or
proposed Navy_faci\ities
--There are nd_other suitable buildings available to GPA for
the same or similar use
--The space reguested in the building is the minimum space

required to accomplish GPA's facilities plans

Navy's approval will not be unreasonably withheld or unnecessarily

delayed.

Navy personnel providing services to the IWPS shall be properly

trained and supervised. Navy facilities shall be operated, maintained and

improved in accordance with good and generally accepted utility standards and

Navy operation and maintenance standards. Navy will provide services in a

safe,

efficient and cost-effective manner.
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3.7 g¢xisting land use permits granted to GPA by Navy will be continued

through the interim period or until such time as such land use permits are

converted into easements. Requests by GPA for use of Navy land or easements

after the effective date of this Agreement will be a request for an easement

on Navy land or assignment of an interest in a Navy easement if such interest

is assignable. The Navy will not be responsible for acquisition of additional
real estate interests from private parties for the benefit of GPA. Navy shall
grant such easements in accordance with its regulations and applicable federal
Jaw. Navy shall grant easemenis in perpetuity subject to the following
conditions:

--GPA's attainment of the standards or otherwise assuming full

responsibility fer the IWPS
--Use by GPA is restricted to a specific use, e.9., 34.5 kV
substation o;Alls kV line
--Navy may request return of all or any portion of the easement
to the extent necessary to eliminate undue interference with
jts activities; provided that, unless Navy determines that
relocation is not feasible, it will convey without charge a
substi£ute easement permitting GPA to relocate its easement
facilities elsewhere on Navy land at GPA's sole cost and
expense except for easements covering Navy-designated utility

corridor areas for which relocation costs will be shared on a

50-50 basis, the Navy share to be included as a cost item in
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any Navy project requiring such easement relocation. The
Navy-designated utility corridor areas will be established
when the easements are granted
--Use by GPA is limited to IWPS facilities
--Easements may be revoked if conditions for use are not met
GPA will file an application for easement with the Navy which will include a
drawing and legal description of the proposed easement area together with an
explanation of the purpose for which the land is to be used. The criteria
Navy will use to evaluate whether to grant an easement include the following:
--The land use proposed by GPA will not interfere with
existing or proposed Navy use of the land
--Thev'e is no other available land that could reasonably be
used for the purpose proposed by GPA
--The land requested under easement is the minimum land needed
to accomplish GPA's facility plans

Navy approval of an easement will not be unreasonably withheld or

unnecessarily delayed.

3.8 The services Navy is to provide during the interim period described

in Article 3.5 terminate at the end of the interim period. Navy has no

continuing obligation to provide such services under this Agreemenl after the

termination of the interim period.
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3.9 goth parties recognize the desirability of maintaining a highly
trained and gxperienced work force to operate the IWPS electrical facilities.
Appropriate federal procedures will be used at the end of the interim period
to disestablish the associated units of the Power Division of the Utilities
Department and Maintenance Department of the Navy PWC Guam. The Navy amd GPA
agree to cooperate fully to ensure that_the Navy can continue to successfully
recruit personnel during the interim period and to ensure that GPA can recruit

qualified Navy PWC Guam personnel for the turnover.

3.9.1 Navy wi\\ provide GPA information as allowed by.{gderal
privacy, freedom of information, and personnel management jaws and
regulations to apprise GPA of the dedicated full-time staf fing
required to operate the facilities. Navy will allow a reasomable
amount of duty time for personnel of such positions for employment
interviews with GPA.. Névy will provide its personnel with
assistance in obtaining private information required by GPA %o allow

GPA to devise incentives to recruit Navy PWC Guam personnel.

3.9.2 GPA wii1 provide Navy information relevant to its employee
benefits to assist in maintaining adequate Navy staffing during the
interim period. GPA offers right of first refusal to all Havy PWC
Guam personnel assigned to work centers of the Power Divisiom of the
Utilities Department and Maintenance Department of the Navy PWC Guam

who are dedicated full-time to those facilities to be transferred to

1‘20 ‘.‘i:"/%\\
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GPA. Navy PWC Guam personnel must exercise right of first refusal
nof later than three months before the end of the interim period to

allow outside recruitment if needed.

3.9.3 Details of the transition of personnel at the completion of

the interim period will be included in a transition plan developed

i
in accordance with Appendix C.

3.10 As Navy facilities listed in Table 3, or their maintenance and
operation, are transferred to GPA, the special tools, equipment, supplies and ‘
transportation equipment associated with these facilities will be made
available to GPA at no cost, as’;ermitted by U.S. Public Law 100-202.

The details of the-transfer of special tools, equipment, supplies and
transportation equipment will be included in a transition plan developed in

accordance with Appendix C. The determination of the quantity to be

transferred will be in accordance with Appendix D.

3.11 Navy will continué to make capital improvements to the Navy joint
use generation and transmission facilities during the interim period. GPA
shall be given an opportunity to review and provide written input to proposed
changes to Navy joint use assets. Navy will pay for such capital improvements
and they shall become part of the Navy's joint use generation and transmission

facilities. In the event that Navy offers and GPA accepts an early

1-21 R Y
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termination of the interim period, with respect to part or all of the Nawy
facilities, GPA will forthwith assume responsibility for planning, executing

and funding capital jmprovements to such facilities.

3.12 Navy will obtain for a finite number of GPA emergency service
workers the required security c]earanceg to allow them access to DOD-secured
facilities which contain those portions of the electrical equipment necessary
for GPA to perform its 1WPS dispatch, operation and maintenance
responsibilities. GPA emergency service workers proposed for security
clearances must meet applicable clearance criteria as defined by“DPD
directives. These clearances will be prgarranged for the emergency service
workers so that they can access transmission and substation equipment for the
purpose of diagnosing the cause of trouble and making that cause of trouble
safe. The repair crews necessary to complete permanent repairs would require
additional clearances which would be arranged at the time that such repair

crews required access to on-base facilities.
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ARTICLE 8

forecasts of Reimbursable Costs

8.1 Under the terms of this Agreement GPA and Navy may incur costs that

are reimbursap]e in whole or part by the other party. The reimbursement of

such cost is subject to the terms of this Agreement. To assist both parties

in the planning, budgeting and control of their respective organizations, GPA :

and Navy will provide certain forecast data to the other party. ‘

8.2 Forecast cost data will be provided in good faith in accordance With
the terms of this Agreement. The- forecasts will not be binding on the
supplier of the forecast. To facilitate exchange of information about costs
incurred on behalf of the other party, budget review meetings will be held

quarterly to discuss budget/actual status and revised budget expectations.

8.3 GPA shall annually provide to Navy a monthly budget for a two (2)
year period of operation and maintenance expenses for Tanguisson No. 1 and
other services it prov%des to Navy and a separate five (5) year annual
forecast of capital expenditures for Tanguisson No. 1. The monthly two (2)
year budget and the annual five (5) year forecast will be provided in the

format of the monthly service billing/cost summary by July 31 of each year.
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8.4 Navy shall annua\\y‘provide to GPA a monthly budget for a two {2)

year period of operation and maintenance expenses to be incurred on Navy joint

use assets and in providing other services to GPA. The budget shall reflect

not only expenses to be incurred but also the amounts Navy anticipates GPA

will reimburse under the terms of this Agreement. Navy shall provide a five
(5) year annual forecast of capital expenditures that Navy will be reimbursed

by GPA based upon GPA's request for assistance. Budgets and forecasts will be

provided in the format of the monthly service billing/cost summary by July 3

of each year.

8.5 In addition to budgels and forecasts of reimbursable costs described
above, GPA and Navy will exchange-budget and forecast information, including

load forecasts, on their respective operations as such information becomes

available.

8.6 Navy shall notify GPA promptly of any anticipated change in Navy

operations or maintenance activities which would significantly affect Navy's

1oad characteristics or resource capabilities, to the extent such changes are

not reflected in information already submitted to GPA.

v
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ARTICLE 15

Miscellaneous Provisions

15.1 This Agreement, including tables, appendices and attachments, can be

amended only by written agreement between both of the parties.

15.2 The failure of GPA or Navy 1o jnsist in any one or more instances

upon strict performance of any provisions of this Agreement or 1o take
advantage of any rights hereunder, shall not be construed és a wajver of any
provisions or rights, which <hall remain in full force and effect.

15.3 This Agreement is iﬁtended by the parties as the final expression of
their agreement and is intended ;150 as a complete and exclusive expression of
the terms of their agreement.' A1l prior written or oral understandings,

of fers or other communications pertaining to this Agreement are abrogated and

withdrawn.

15.4 1f the incremental energy ccst of a party is used in determining
compensation for a particular transaction, supporting documentation on all

components of such cost will be provided upon request of the other party.
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ARTICLE 18

Rates and Requlation

18.1 The PUC is acknowledged to be an eligible regulatory body in
accordance with thé Armed Services Procurement Regulation, Supplement 5.
Accofding1y, the Navy agrees, for the purpase of this Agreement, as a matter
of comity rather than law, to comply with the current regulations, practices
and decisions of the PUC concerning accounting practices, allowability of
costs, pricing and rates, subject to appeal to the Guam Superior-Court and
continuing through normal judicial channels.

18.2 Both pafties agree, subject to the approval of the PUC, to have a
fixed cost of service and rate structure methodology to determine the cost
associated with serving the Navy and non-Navy loads and to develop Navy's
rates in accordance with Article 19 for a five (5) year period to provide for

stability and predictability in setting rates.

18.3 Navy and GPA agree to the methodology for establishing initial rates
to be paid by Navy, as set forth in Article 19. Rates to be charged Navy at
the effective date of this Agreement shall be established in accordance with
this methodology and will become 3 part of this Agreement. (Article 19.6
specifies the procedures and quidelines for jmplementing these initial

rates.) Navy and GPA agree to support the use of this methodology for future
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rate adjustments unless changes in IWPS operations and/or system conditions
cause this methodology to produce a result that is no longer reflective of the
cost (including return as described in Articles 19.6 and 19.7 of this

Agreement) of serving the Navy and non-Navy customer classes.

18.4 No changes will be made in the cost of service and rate structure
methodology f&r a period of five (5) Q;ars from the effective date of this
Agreehent, if the PUC, in approving this Agreement, orders GPA to utilize this
cost of service and rate structure methodology for a five (5) year period to
determine the costs associated with serving Navy and non-Navy loads and to
develop Navy's rates in accordance with Article 19. If the PUC does not issue
such an order in approving this Qgreement, this Agreement shall not be
effective.

Further, if GPA and Navy mutually agree that there is a significant
change in IWPS operations and/or~system conditions that cause this methodology
to produce a result that is no longer reflective of the cost (including return
as described in Articles 19.6 and 19.7 of this Agreement) of serving the Navy
and non-Navy customer classes, GPA may propose and Navy will support a change

in the cost of service and rate structure methodology in GPA's mnext general

rate filing.

18.5 After the period specified in Articles 18.2 and 18.4, if changes in
cost of service and rate structure methodology are sought, the procedures
specified in this Article shall be followed.
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18.5.1 If GPA or PUC determines 1t is necessary to seek a change in
the methodology in effect for setting rates, GPA shall give Navy
fo;ty—five (45) days notice of its desire together with the
recommended changes. 1f Navy agrees to the change in methodology,
GPA will submit such modifications to the PUC for its approval or

other action.

18.5.2 1If Navy determines it is necessary to seek a change in the
methodology in effect for setting rates, Navy shall give GPA
forty-five (45) days notice of its desire together with Navy's
recommended changes. If GPA agrees to the change in Q;;hodology.

GPA will submit such modifications to the PUC for its approval or

other action.

18.5.3 If GPA and Navy are unable to reach an agreement as to any
matter relating to methodology within an additional forty-five (45)
days of one party's notice to the other, GPA will then submit its
position to the PUC pursuant to the rules and regulati;ns of the
PUC. Navy shall have the right to submit its position to the PuC,
and no changes may be made until the PUC has conducted a hearing to
consider both parties' positions and has rendered its decision.
Pending a decision of the PUC, GPA agrees to continue to furnish

electric service to the Navy at the rates then applicable.

1-64
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If changes in rate levels are sought, the procedures specified below

will be followed:

18.6.1 1If GPA seeks an increase in the level of rates applicable to

the Navy, the procedures specified in Article 19.7 shall be followed.

18.6.2 1f GPA seeks a decrease in the level of the rates applicable
to the Navy, GPA may either follow the procedures set forth in
Article 19.7, or the procedures set forth in Articles 18.5.1 and

18.5.3.

18.6.3 If Navy determines to seek a decrease in the level of rates
which it is paying, it may, at any time, enter into negotiations
with GPA respecting such rate levels. In such instance, the

procedures specified'in Articles 18.5.2 and 18.5.3 will be followed.

1-65 e




27 Jan 89

ARTICLE 28

Service Rules and Requlations

28.1 Characteristics of Service
28.1.1 Alternating current service of approximate sixty (60) hertz

will be regularly supplied. (Direct current will not be supplied.)

28.1.2 Voltages referred to herein are cited at nominal levels as
normally intended to be delivered. Actual levels may vary within
acceptable industry limits as defined in American National Standard

c84a.

28.2 Phase and Voltage Specification. services will be provided at

44.5 kV three phase, three wire, except as noted in Table 1.
28.3 Equipment Protection

28.3.1 Protection of Navy's Facilities. The Navy is responsible
for furnishing, calibrating, installing, inspecting and keeping in
good and safe condition at its own risk and expense, all appropriate
protection devices of any kind or character, which may be required

to properly protect the Navy's facilities. GPA will not be
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responsible for any loss or damage caused by the negligence or
wrongful act of the Navy or Navy's agents, employees or licensees in

omitting, installing, maintaining, using, operating or interfering

with any such protective devices.

28.3.2 Protection from Service Interruptions. The Navy is
responsible for selecting and installing the protective devices as
necessary to coordinate properly with GPA's protective devices to

avoid exposing other customers to unnecessary service interruptions.

28.4 Interference with Service

-

28.4.1 Voltage. 1If the Navy operates equipment which causes
detrimental voltage fluctuations, Navy must reasonably limit those
fluctuations. The Navy will be required to provide whatever

corrective measures are necessary.

28.4.2 Current. If the Navy superimposes a current of any
frequency upon any part of its electric system, other than the
current supplied by GPA, Navy shall, at its expense, prevent the

transmission of such current beyond its electrical system.

28.5 Other Conditions of Service. The Navy's loads shall be balanced on

the three phases in accordance with good engineering practice.
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Billings for glectric Utility Service

28.6.1 Navy is required to pay the charges assessed in accordance
with GPA's established rates and billing cycle for the electric

utility services provided.

-—

28.6.2 Billing Period. Electric utility services will be billed

monthly.

28.6.3 Metered service. Bills for metered service will be based on
meter registration. Meters will be read as required for the

preparation of regular bills.

28.6.4 Estimated Bills. 1If, because of unusual conditions or for
reasons beyond its control, GPA is unable to read the Navy's meters
on the scheduled reading date, GPA may bill the Navy for estimated
demand and consumption~during the billing period, and make any
necessary corrections when a reading is obtained. Estimated demand
and consumption for this purpose will be calculated considering the
"Navy's prior usage. Adjustments for any under or overestimate of a
Navy's demand and consumption will be reflected on the next
reqularly scheduled bil]ing based on an actual reading following the

period of inaccessibility.
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28.6.5 Conjunctive Billing. The Navy's billing will be on a

conjunctive basis.

28.7 payment of B8ills. Payment will be made in accordance to the Prompt

Payment Act of 1982 and Article 4.

28.8 Meter Test

28.8.1 GPA will conduct meter testing to ensure accurate meter

registration.

28.8.2 National Standards

28.8.2.1 Meters and associated metering devices will be
tested and adjusted by GPA personnel in conformity with the
standards of the American National Standards Institute Code

for Electricity Metering (ANSI) C12-1975, or latest edition.

28.8.2.2 GPA will test meters individually. io meter will
be placed in service or allowed to remain in service which is
found to have more than a two percent (2%) registration error

under normal operating conditions.

' i -
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28.8.2.3 When tested, all meters and/or associated devices
will be adjusted by GPA personnel as close to the condition
of zero error as possible. All tolerances are to be
interpreted as maximum permissible variations from the
condition of zero error. When making adjustments, the
prescribed tolerance limits shall not be taken advantage of.
28.8.2.4 GPA will not install a meter which is known to be
defective. The capacity of the meter and the index mechanism

shall be consistent with the Navy electric power requirements

3
.

28.8.3 Testing Removed Meters

28.8.3.1 When deemed necessary, meters and/or associated
devices will be tested after they are removed from service.
These tests will be done before the meters and/or associated
devices are adjusted, repaired or retired. No meter will be
allowed to remain in service which is found tec have an error

in registration in excess of the prescribed tolerance limit.

28.8.4 Navy Requested Test. Navy may request GPA to test their

electric meter at no charqe once every six (6) months. The cost of
any additional tests will be borne by the Navy if the percentage of
error is found to be no more than two percent (2%). Tests will be

conducted within ten (10) working days of receipt of request.
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28.8.5 Test Report. The Navy will have the right to witness GPA's
test of the meter or, if it desires, have the presence of an expert

or other representative appointed by the Navy. A report giving the
results of the test will be provided to the Navy within ten (10)
working days of the test. A copy of the report, together with a
complete record of each test, will be kept on file by GPA for at

least three (3) years.
Adjustment of Bills

28.9.1 For Meter Error
28;9.1.1 1f, after testing, any meter is found to be
registering more than two percent (2%) fast, GPA will refund
or credit to the Navy the overcharge based on corrected meter
readings for the period in which the meter was in use, not to
exceed one huﬁdred eighty (180) days, unless it can be shown
that the error was due to a particular cause, the date of
which can be reliably established or computed back to but not

beyond that date, and in no case beyond twelve (12) months.
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28.9.1.2 1If, after testing, a meter is found to register
more than two percent (2%) slow, GPA's bi11ing adjustment
will be for electric energy consumed up to one hundred eighty
(180) days prior to date of test. If the actual Period of
error has been determined to exceed one hundred eighty (180)
days, the adjustment will cover that total period, but in no

case beyond twelve (12) months.

For Billing Error
28.9.2.1 If the Navy is overcharged as a resuit~of incorrect
reading of the meter, incorrect application of the rate
schedule, incorrect connection of the meter, incorrect
muitipliier or other similar reasons, the amount of the
overcharge will be adjusted, refunded or credited to the Navy
based on corrected billing for the preceding one hundred
eighty (180) dayﬁ, suﬁject to the provisions 6f Article
28.9.2.3 below.

2B8.9.2.2 If the Navy 1s undercharged as a result of
incorrect reading of the meter, incorrect application of the
rate schedule, incorrect connection of the meter, incorrect
multiplier or other similar reasons, the undercharge will pe
billed to the Navy based on corrected billing for the
preceding one hundred eighty (180) days, subject to the

provisions of Article 28.9.2.3 below.
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28.9.2.3 When it is found that a billing error has been

mdde. the date of which can be reliably established, the

I overcharge or undercharge will be computed back to but not

i beyond that date, and not beyond twelve (12) months.

28.10 Service Connections and Facilities on Navy's Premises

-

28.10.1 A1l meters will be installed by GPA at approved locations
on Navy's premises and will be placed so they are easily accessible

for inspections, reading and testing. .

28.10.2 The Navy will, at its expense, provide an alternate and
approved 1§cation for all meters in order to comply with the
foregoing whenever the existing meter or meters becomes inaccessible
for inspection, reading or testing by reason of any changes made by

the Navy.

28.10.3 A1l GPA meters and related metering equipment will be

cealed by 6PA and no seal will be tampered with or broken except by

a duly authorized representative of GPA.
28.11 No Unauthorized Work. Only a duly authorized representative of GPA

or a Navy employee under the direction of the IWPS power dispatcher may

connect or disconnect the Navy's conductors to or from GPA's conductors.

A 3
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Responsibility for Navy Electrical Facilities

28:12.1 Good and Safe Condition. The Navy will, at its sole risk
and expense, furnish, jnstall, inspect and keep in good and safe
condition all electrical facilities beyond the point of delivery
required for receiving electric energy, including any necessary
pro{ective devices, regardle;s of the location of the transformers,

meters or other GPA equipment.

28.12.2 Navy Side (Point of Delivery). The Navy will be solely
responsible for the delivery of all electric energy on its side of

the point of delivery. _

28.12.3 Adjusting Protective Equipment. Whenever GPA determines
coordination is required between the Navy's protective equipment and
that of the GPA, GPA will review and, if it approves, will agree to
the arrangement and setting of the Navy's protective equipment. In
the interest of servi;e reliability to the Navy and other customers,
GPA may from time to time require the Navy to submit evidence that

the agreed upon coordination is maintained.

28.12.4 Navy Responsibility for Actions. GPA will not be
responsible for loss or damage caused by the negligence, lack of

proper care or the wrongful act of the Navy, its agents, employees,

or licensees in installing lines, machinery, apparatus or equipment.
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28.13 Access to Premises. GPA shall have access to any premises served at
all reasonable times during the continuance of this Agreement and at its
termination for the purposes of installing, repairing and removing GPA's
equipment, and for any other proper purpose hereunder provided, however, that
Navy may limit or restrict such right of access in any manner considered by

the Navy to be necessary or advisable.

-

28.14 Shortage of Electric Supply and Interruption of Delivery

28.14.1 Shortage and Interruption. GPA will exercise reasonable
diligence and care to furnish and deliver a continuou§ ;nd
sufficient supply of elgctric enerqy to the Navy. However, it does
not guarantee continuity or sufficiency of supply since electric

service is inherently subject to interruption, suspension,

curtailment and fluctuation.

28.14.2 Temporary Suspension for Repairs. Whenever temporary
suspension is necessary for the purpose of making repairs or
improvements, GPA will notify and coordinate with the Navy and

proceed as rapidly as possible to avoid Navy inconvenience.
28.15 Resale of Electric Energy. It is expressly understood and agreed

that Navy has the right to resell electric utility services to its customers

as defined in Article 2.3.
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28.16 parallel Operations. The operation of Navy generating facilities in
parallel with the IWPS will be planned and coordinated with and approved by

the IWPS power dispatcher.

28.11 Line Extensions. Extensions of lines necessary to furnish permanent
34.5 kV service to the Navy will be made by modifications to this Agreement in

-

accordance with the following provisions:

28.17.1 General

28.17.1.1 Ownership, Operation and Maintenance. 'ébA will
construct, own, operate and maintain electric lines and
equipment only under, along, upon and over public streets,
roads and highways where it has the legal right to do so, and
on public lands and private property across which it has

otherwise obtained rights-of-way OrF other necessary rights

satisfactory to GPA.

28.17.37.2 Special Facilities. GPA will install only those
facilities which it deems necessary to render service in
accordance with GPA's standard facilities for 34.5 kV service.
1f the Navy requests facilities which are acceptable to GPA but
are in addition to, or in substitution for, the standard
facilities which GPA normally would jnstall, the Navy shall

make a contribution to cover the extra cost thereof.
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28.17.1.3 Refunds. GPA will have the right to connect
subsequent customers to all Navy line extensions. 1If these are
permanent connections and are made within five (5) years of the
date the line extension is energized, subsequent customers
connected will be treated for purposes of extension allowance
and charges as if they were included among the

o~

whom the extension was originally constructed.

customers for

Reallocation of
these charges among the customers will be made on the same
basis. Refunds, if any, to the Navy will also be made on the
same basis. The line extension allowance will be calculated
from a permanent customer's point of delivery toQ;;d the source
of supply. No refund will be made on any contribution to GPA
for any cost of line extension beyond the free length if fhe

Navy should terminate its original request less than thirty

(30) months of the date permanent power was installed.

28.17.2 Overhead Extensions

28.171.2.1 Extension Allowance. Overhead line extensions will
be made by GPA at its expense provided the cost of the line
required does not exceed thirty (30) months' estimated revenue
derived from the line. GPA will install, own, operate and
"maintain the necessary meters and switching and protective
equipment at its expense, except where the Navy requests

special facilities as covered by Article 28.17.1.2 above.
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28.17.2.2 Extensions Beyond Allowance. For overhead line
extensions whose estimated cost exceeds the thirty (30) months'
estimated revenue to be derived from the 1ine, the Navy shall
make a contribution equal to the difference between the
estimated line cost and the thirty (30) months' estimated
revenue. The estimated line cost will exclude meters,
switching and protectiv; equipment, and will be based on the
route determined by GPA. When a line extension is to be

installed on Navy property, the route of any portion on Navy

property must be mutually agreed to by Navy and GPA.
28.17.3 Underground E;lensions

28.17.3.1 General. GPA will install underground line
extensions only when the Navy makes a contribution of the
estimated difference between the cost of the underground system
and the cost to the Navy of an equivalent overhead system in
accordance with Article 28.17.2 or when, for engineering and
operating reasons, GPA may install the system underground at
its own expense. The type of underground system that will be
installed under this rule shall meet engineering construction
standards of GPA. When an underground line extension is to be

installed on Navy property, the Navy will normally provide
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28.18 Discontinuance of Service.

electrical equipment which, when ope
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structures (ducts, manholes, etc.) and
-way. GPA will install, own, operate and

und facilities outside of Navy progerty.

t of Overhead with Underground
ually-agreed upon by the Navy and GPA,

1{i be replaced with underground

the Navy makes a contribution of the

led of the underground facilities less the
of the overhead facilities removed.

GPA will not provide service to

rated, will be detrimental to GPA's or

another customer's equipment. GPA will discontinue service to a Nawy delivery

point if the Navy continues to opera

te the equipment at that delivery point

after being notified in writing by GPA to discontinue the operation.

Discontinuance of service to any Nav

service at other Navy delivery point

y delivery point will in no way affect

S.

28.19 Ability to Serve Other Customers From Facilities on Navy Property.

A1l facilities ipstal]ed by GPA at i

ts expense on Navy's premises faor the

purpose of delivering electric energy to the Navy will continue to be the

property of GPA and will be removed

at the termination of service. These

facilities may also be used to supply other customers whether or aot on the

same premises, provided the proper e

asement agreements have been obtained.
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Navy Responsibility for GPA's Property. In the event of loss or

damage to GPA's property on the Navy's premises caused by the Navy's tenants,

agents or employees, either intentionally or arising from negligence,

carelessness or misuse, the cost of repairs or replacements will be at the

Navy's expense.

28.21

-

Unsafe Equipment or Condition

28.21.1 Service Refusal. GPA will have the right to refuse or
discontinue service to a GPA point of delivery to Navy if Navy
wiring or other equipment at that delivery point, or thé'use
thereof, GPA has determiped js unsafe or in violation of applicable
laws, ordinances, rules or regulations of any public authority. GPA
can also refuse service at a GPA point of delivery to Navy if it
finds that any condition on the Navy's premises at that delivery
point could endanger GPA's service facilities. Refusal or
discontinuance of service to any Navy delivery point will in no way

affect service at other Navy delivery points.

28.21.2 Service Discontinued. GPA may discontinue service to a
Navy delivery point immediately and without notice if GPA determines
a hazardous condition exists or if the Navy threatens to create a
hazardous condition at that delivery point. Service will not be

restored until GPA is satisfied changes have been made to eliminate
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the hazardous condition. Discontinuance of service to any Navy

delivery point will in no way affect service at other Navy delivery

points.

28.21.3 Navy Notification of Defect. GPA does not assume any
responsibility to inspect or repair the Navy's electrical system,
othe} equipment or any part ;hereof. In the event the Navy has
knowledge that its service is in any way defective, it is its
responsibility to notify GPA at once. GPA will not be 1iable or
responsible for any electrical system, appliances, faci]ities. or
other equipment beyond the point of delivery which it.ﬁ;es not own
or maintain in accordaQFe with these rules except for damage where

GPA's characteristics of service do not meet acceptable industry

1imits per Article 28.1.
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Navy-Provided Outage Data






Total of 214 unscheduled power outages documented for the period October 2005 to July
2006. Breakdown is as follows:

GPA System Failure — 39
Generators tripping off-line — 10
Transmission and Distribution system fault - 29

3 outages affected all of Naval Station, Naval Magazine, Camp Covington, Apra
Housing areas, Cold Storage and Polaris Point.

4 outages affected all of Naval Hospital.

5 outages affected all housing areas, barracks, and administrative facilities at
NCTS Finagayan and Air Force Det. 5 facilities at Northwest Field.

13 outages affected AAFB housing areas and Marbo water wells.

9 outages affected Naval Magazine, Camp Covington and Apra Housing areas.

Navy System Failure — 175

124 — Equipment failure
25 — Snakes, rodents, birds, etc.
14 - Unknown
4 - Lightning
3 — Vegetation
2 — Contactor
2 — False report
1 — Vehicular accident
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FROM

S.E.T. — Pacific, Inc.

ELECTRIC DISTRIBUTION LOG (UNSCHEDULED OUTAGES)

SEQUENTIAL LOG FOR 4.16, 13.8, 345KV RELAY TARGETS ACTION MONTH: SEP28 70 OCT I1YEAR: 2005
L0 DATE LOSS RETURN | FLAPSED RASE S CIRCUTT o LoWD < OUTAGE SPECIFIC CAUSE OF OUTAGE / COMMENTS
DIFE | CAUSE*
(TR} | (CLOSE) | HOURS | SUBSTATION | BREAKER AREA CUT-OFF OR AFFECTED KV KF A B C | GRD
20 0972905 — 905 0913 I DAY | POLARISPT. | ONP-2 |RECREATION CABANA AREA SEC. D2 |SECONDARY PANFL DAMASGED BY YEHICLE.
09,3005 208 -
07 09430005 OB40 1125 2:45 AAFB 15 | BOUSIN AREA: CAPEHART/PARTIAL GF i3.8 1 I D7 P-2i-16P SWITCHGEAR FLASHED OVER.
FLEMBNG HTS.
0% 09430405 1119 1220 1:01 OROTE P-129  [SECURITY/COAST GUARDNAVFAC ilg T B2 PEIMARY LINES FELL ON POLES NT-16/NT-17/NT-18/NT-18-3.
ADMIN AREAS, LOCKWOODYSOUTH TP
HSG, CHAPEL, CDC, GYM, THEATER,
OROTETELEX
208 30405 1119 637 5:38 CNM ON P-129 [INORTH TIP. HSG 138 B2 PRIMAEY LINES FELL OM POLES NT-16/NT-17/NT-18/NT-18-3.
209 930405 1827 2120 2:53 CNM ON P-129 (BLDG 2016 SWIMMING POOL SEC. 1 BROEEN SECONDARY CONNECTION.
() I 10/02/05 0535 0612 37 ANIGUA P-281 [NRMC AREA: NAVHOSP BLE OM 138 D& |GPA P-281 BREAKER TRIPFELYFAULT O GPA CIRCUIT.
. GENERATOR
nz 130605 o101 0526 4:25 MARBC ONP-51 |AIR FORCEWELLS #5,6, 7.8 1318 D3 FUSE BLEW ON POLE # MB-2- /HEAVY RAIN IN THE AREA.
03 1040605 0535 0502 27 POTTSICT T-1}G [COAST/AGECQDETIC SUEVEY HSG, DET-T, | 13.8 1 D3 MO FINDINGSHEAVY RAIN IN THE AREA.
MMS-1 COMPOUND, GTA, FAME OFFICE
1 1065 0728 1206 4:38 AAFB OMN P68 |PARTIAL OF FLEMING HTS HSG: ST- 13.8 D7 FL-3 SWITCHGEAR FLASHED OVERHEAVYY RAIN TN THE AREA.
101124131 51617 AND BLDG 28125
05 1040605 1520 1755 2:35 CROTEOLD | T-11/T- jOLDYWEW APRA HSG; ALLOF CNM AND | 138 DG GPA X-200-35, X-31, X-36 BREAKERS TRIFFED.
STORAGE 12T- [NAVMAG AREA
13/T-132
ns ! 1040605 1520 1609 49 COROTE P-129 |(SECURITY/COAST GUARD/INAVFAC 13.8 Do GPA X-200-35, X-31, X-36 BREAKERS TRIPPED.
ADMIN COMPOUND, NORTH/SCUTH
TIFLOCEKWOOD HSG, CHAPEL, CDC,
GYM, OROTE TELEX AND DEMOQ
5 10065 1520 1609 49 OROTE P-l6 |COMMISSARY, NEX COMFLEX/BLDGS 11.8 Dé  [GPA X-20/X-35, X-31, X-36 BREAKERS TRIPPED.
*LEGEND:. Al: LOAD SHEDDING A2: GENERATOR TRIP Bl: STORM BZ: LIGHTHNING B} EARTHUAKE cl: LINE C2: THANSFORMER C3: RELAY
C4: BREAKER D] HUMAN ERROR D2 YEHICLE ACCIDENT D3 UNKHOWN D4 TREE DS SNAKE D: GPA POWER SURGE D7: OTHER
Form SET-63 RO Page 1 of 3 5.E.T.-Pacific, Inc. Propmistary

Rev, 030502
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FROM

S.E.T. — Pacific, Inc.
ELECTRIC DISTRIBUTION LOG (UNSCHEDULED OUTAGES)

SEQUENTIALLOGFOR 4.16, 13.8, 345KV RELAY TARGETS ACTION MONTH: 3SeEp28 TOOCT3] YEAR: 20035
TIME Loca CWER CURRENT
'O DATE LOSS EETURN | FLAFSED PASE/ CIRCUIT Ton =940 X[E)ﬁll g:]’[[;:gf SPECIFIC CAUSE OF OUTAGE / COMMENTS
(TRIP) | (cL0sE) | HOURs | SUBSTATION | BREAKER AREA CUT-OFF OR AFFECTED KY XF A B Cc | GRD
ns 10:06/05 is20 1611 51 OROTE T-17 |WWTP, BARRACKS COMPLEX, CLUB 4,16 D6 [GPA X-204X-35, X-31, X-36 BREAKERS TRIPFED.
RUMORS, SUMAY MARINA, POET OPGS, -
DZSPF MAINT COMPOUND, CS8S-15, SLS-
16, GSY, BLIMG 2116
5 1040605 1520 1612 152 QROTE P-128 |HARBOE/BAYVIEW HSG 138 Da GPA X-20/X-35, X-31, X-16 BREAKERS TRIPPED.
a3 TO/0H6/05 1520 1512 52 OROTE P-14  |VICTOR. #2 SUB, MSC/MSF/SEALS 13.8 D6 JGPA X-20/X-35, X-31, X-36 BREAKERS TRIPPED.
COMPOUND, GSY, KILO PIER AND
DENTAL CLINIC
1] 10:06/05 1520 1616 56 DROTE P-25 |ALPHA/BRAVO PIER: USS CITY OF 138 Ds  JGPA X-20/X-35, X-31, X-36 BREAKERS TRIPPED.
CORPUS CHRISTI
05 1006,/05 1520 1754 b COLD P-134 JCAMP COVINGTON, CLDYNEW APRA 138 D6 JGPA X-20/X-35, X-11, X-36 BREAKERS TRIPPED.
STORAGE HSG, DODEA, NAVMAG AREA :
03 10605 1520 1755 2:35 COLD P-133 |COLD STORAGE COMPOUND 13.8 D& |GPA X-HWX-35, X-31, X-36 BREAKERS TRIPPED.
STORAGE .
1) 1H08/05 — 2352 0012 20 CMM OW P-12% |(JTRS. #17/19 HUTCHINS, QTRS, #26/28 138 Ci |DEFECTIVE CUT-OUT ASSEMBLY ON POLE # JR-49-15.
1040905 QOROTE PT. LOCKWOOD
¥7 1012505 0823 1032 2:09 AAFB P91 CAPEHART HSG AND PARTIAL OF 138 1 I I D7 FLASHOVER/MOISTURE AT CL-5.
ROBEETS TERRACE HSG
(% 10412405 1527 1555 28 AAFB ON P-4 |BLDG 14540 SEWER LIFT 5TA. 138 D3 BLOWN FUSE ON POLE #NB-35-1 CAUSED BY SNAEE.
g 11305 g9 0938 1:23 MARBO ONP-51 |WATER BOOSTER #3 STATION 13.3 Cl DEFECTIVE CUT-OUT ASSEMBLY ON POLE § MB-29.
10 [/13/05 a3 148 i:33 AAFB P-R2 CONTRCL TOWER, MATS TERMINAL, 30T 438 [ 1 ] 138 D7 FLASHOYER AT MHE-119(P-§1 5IDE}.
DIV, HDOQTES, BX, AIR COMM
1 19/15/05 0149 0517 128 MARBO ONP-51 |AIR. FORCE WELLS # 5/6/7/8 1138 D6 [GPASURGETFUSE BLEW ON POLE MA-2-1.
12 1¥18/05 27 1611 Sud POLARISPT,. | ONP-2 |BLDMG 4445 QTE DECK SEC. D7 |BURNT KWHMETER BASE.
*LEGENTX: Alr LOAD SHEDDING A2, GENERATOR TRIF Bi: STORM B2 LIGHTHING B3 EARTHQUAKE cl: LN C2: TRANSFORMER 3 RELAY
C4: BREAKER D]; HUMAN ERROR D2: VEHICLE ACCIDENT B3 UNKENOWN d: TREE D5 SNAKE D& GPA POWER SURGE D7: OTHER
Form SET-063 RO Page 2 of 3 S.E.T.-Pacific, Inc. Proprictary

Rev, 03401102
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(WED) 11

ELECTRIC DISTRIBUTION LOG (UNSCHEDULED QUTAGES)

S.E.T. — Pacific, Inc.

FROM

SEQUENTIAL LOGFOR 4.16, 13.8, 34 5KV RELAY TARGETS ACTION MONTE: Ser28 10 0CT 31 YEAR: 2005
LO# DATE LOSS RETURN | ELAPSED BASES CIRCUIT T oD OvER DIEF 2:3:; E SPECIFIC CAUSE OF OUTAGE / COMMENTS
(TRIF) | (CLOSE) | HOURS | SUBSTATION | BREAKER AREA CUT-OFF OR AFTECTED kv A | B | C |G
13 12005 0340 1110 2:30 MARBO ON P-51 |AIR FORCEWELLS #5/0/7/8 13.8 Ci DEFECTIVE CUT-OUT ASSEMLY ON POLE # MA-2-1.
14 10/21/05 1348 1404 112 - | ROMEO CHNM | OM P-13( [USS PASADENA A8 D1 SUBMARINERS O¥ERLOADED R-3C/3Dv3EF BREAKERS.
15 1022405 (804 1142 345 AAFB F-91 CAPEHART HSG AND PARTIAL OF 13.8 [ i 1 I D7 CL-7 SWITCHGEAR FLASHED OVERMOISTURE.
ROBERTS TERRACE HSG.
16 1022405 0937 41 H12) AAFB P93 |PARTIAL OF ROBERTS TERRACE 13.8 1 DG GPA POWER SURGE.
17 [V22/05 947 1065 HLY COLD P-134 |(OLD/NEW APRA HSG, NAVMAG AREA, 138 ] D6 GPA POWER SURGE.
STORAGE PAETIAL OF CAMP COVINGTON
18 1022005 1616 18035 1:49 AAFB ONP-%3 |PARTIAL OF FLEMING HTS. HSG 138 D7 MH-205MH-206 FLASHED OVER/MOISTURE.
19 1624405 00158 0243 2:25 ROMED CNM | ON P-130 |USS PASADENA A8 Dl SUBMARINERS OVERLOADED R-3C/3Dv3E/3F BREAKEERS.
124,505 0132 02 2:30 HARMON! | OM X-B7f |NCTS 4 KV ({F-ZF-3/F-4} AND POTTS JCT 4.16 DG GPA X-87/X-73 LINE TRIPPED.
AAFB X-71  [SUBSTATIONS ilg
il | W28/05 2117 2314 i:57 MARBO ON P-51 |AIR FORCEWELLS #7/% 13.8 D3 FUSE BLEW ON FOLE# MB-2-1.
i | 102905 1052 1124 32 AAFB P91 CAPEHART HSG AND PARTIAL OF 13.8 D6 GPA X-42/%-30 LINE TRIFPED.
ROBERTS TERRACE
i
*LEGEND: AlZ LOADlR SHEDDING A2: GENERATOR TRIP Bl: STORM E2: LIGHTNING B3; EARTHQUAKE cl: LNE C2: TRANSFORMER, CY. RELAY
C4: BREAKER D1l HIMAN ERROR 02: VEHICLE ACCIDENT D3; UNKNOWN D4 TREE D5 SMAKE Db GPA POWER SURGE o7 OTHER

Form SET-063 RO
Rew. 0301002

Page_ 3  of 3 5.E.T.-Pacific, Inc. Proprietary
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SET.

5.E.T. — Pacific, Inc.

DOCUMENT TRANSMITTAL FORM Page ] of 5
USTOMER: Ra n Techni i LOG #: 2347
FACILITYC  Annex 8 T i 2000002
LOCATION: Guam Naval Facilitieg I DE'
DATE; Nov, 04, 2005
TO: DZSP 21
EQ. Box GH
uam 96932
: ubcontract inigtrator
We are sending you: X_Attached _ Under Separate Cover via: the: _ Shop Drawings

__FPrnts _ Samples _ Specifications _ Reports _ Inspections _Test Schedules _ Copy of Letter

_ Change Order _ Constr Progress Chart/Schedule __Payment Estimate X As Stated

Copies  Reference No. Category Type Description and Purpose
1 Annex CDRL No. F-1602000-F | Power System Dispatcher’s Unscheduled and Scheduled
1602 Outage Report (4 pages)

Name of: Subcontractor, Supplier/Manufacturer

_For Approval __ Approved as Submitted _ Resubmit __copies for approval X For Your Use
__Approved as Noted _ Submit __copies for distribution _X_As Requested _ Returned for Corrections

Return _ corrected prints _ For Review and Comment __Other:

I certify that the attached information is ready for execution and that the attached information complies with the
requirements of the contract documents.

By: m 11-04-05
ﬁ Jacot, Senior Vice-President
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(WED) 11

FROM

S.E.T. — Pacific, Inc.

ELECTRIC DISTRIBUTION LOG (UNSCHEDULED OUTAGES)

SEQUENTIAL LOG FOR 4.16, 13.8, 345KV RELAY TARGETS ACTION MONTH: SEP28 70 OCT I1YEAR: 2005
L0 DATE LOSS RETURN | FLAPSED RASE S CIRCUTT o LoWD < OUTAGE SPECIFIC CAUSE OF OUTAGE / COMMENTS
DIFE | CAUSE*
(TR} | (CLOSE) | HOURS | SUBSTATION | BREAKER AREA CUT-OFF OR AFFECTED KV KF A B C | GRD
20 0972905 — 905 0913 I DAY | POLARISPT. | ONP-2 |RECREATION CABANA AREA SEC. D2 |SECONDARY PANFL DAMASGED BY YEHICLE.
09,3005 208 -
07 09430005 OB40 1125 2:45 AAFB 15 | BOUSIN AREA: CAPEHART/PARTIAL GF i3.8 1 I D7 P-2i-16P SWITCHGEAR FLASHED OVER.
FLEMBNG HTS.
0% 09430405 1119 1220 1:01 OROTE P-129  [SECURITY/COAST GUARDNAVFAC ilg T B2 PEIMARY LINES FELL ON POLES NT-16/NT-17/NT-18/NT-18-3.
ADMIN AREAS, LOCKWOODYSOUTH TP
HSG, CHAPEL, CDC, GYM, THEATER,
OROTETELEX
208 30405 1119 637 5:38 CNM ON P-129 [INORTH TIP. HSG 138 B2 PRIMAEY LINES FELL OM POLES NT-16/NT-17/NT-18/NT-18-3.
209 930405 1827 2120 2:53 CNM ON P-129 (BLDG 2016 SWIMMING POOL SEC. 1 BROEEN SECONDARY CONNECTION.
() I 10/02/05 0535 0612 37 ANIGUA P-281 [NRMC AREA: NAVHOSP BLE OM 138 D& |GPA P-281 BREAKER TRIPFELYFAULT O GPA CIRCUIT.
. GENERATOR
nz 130605 o101 0526 4:25 MARBC ONP-51 |AIR FORCEWELLS #5,6, 7.8 1318 D3 FUSE BLEW ON POLE # MB-2- /HEAVY RAIN IN THE AREA.
03 1040605 0535 0502 27 POTTSICT T-1}G [COAST/AGECQDETIC SUEVEY HSG, DET-T, | 13.8 1 D3 MO FINDINGSHEAVY RAIN IN THE AREA.
MMS-1 COMPOUND, GTA, FAME OFFICE
1 1065 0728 1206 4:38 AAFB OMN P68 |PARTIAL OF FLEMING HTS HSG: ST- 13.8 D7 FL-3 SWITCHGEAR FLASHED OVERHEAVYY RAIN TN THE AREA.
101124131 51617 AND BLDG 28125
05 1040605 1520 1755 2:35 CROTEOLD | T-11/T- jOLDYWEW APRA HSG; ALLOF CNM AND | 138 DG GPA X-200-35, X-31, X-36 BREAKERS TRIFFED.
STORAGE 12T- [NAVMAG AREA
13/T-132
ns ! 1040605 1520 1609 49 COROTE P-129 |(SECURITY/COAST GUARD/INAVFAC 13.8 Do GPA X-200-35, X-31, X-36 BREAKERS TRIPPED.
ADMIN COMPOUND, NORTH/SCUTH
TIFLOCEKWOOD HSG, CHAPEL, CDC,
GYM, OROTE TELEX AND DEMOQ
5 10065 1520 1609 49 OROTE P-l6 |COMMISSARY, NEX COMFLEX/BLDGS 11.8 Dé  [GPA X-20/X-35, X-31, X-36 BREAKERS TRIPPED.
*LEGEND:. Al: LOAD SHEDDING A2: GENERATOR TRIP Bl: STORM BZ: LIGHTHNING B} EARTHUAKE cl: LINE C2: THANSFORMER C3: RELAY
C4: BREAKER D] HUMAN ERROR D2 YEHICLE ACCIDENT D3 UNKHOWN D4 TREE DS SNAKE D: GPA POWER SURGE D7: OTHER
Form SET-63 RO Page 1 of 3 5.E.T.-Pacific, Inc. Propmistary

Rev, 030502
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(WED) 11

FROM

S.E.T. — Pacific, Inc.
ELECTRIC DISTRIBUTION LOG (UNSCHEDULED OUTAGES)

SEQUENTIALLOGFOR 4.16, 13.8, 345KV RELAY TARGETS ACTION MONTH: 3SeEp28 TOOCT3] YEAR: 20035
TIME Loca CWER CURRENT
'O DATE LOSS EETURN | FLAFSED PASE/ CIRCUIT Ton =940 X[E)ﬁll g:]’[[;:gf SPECIFIC CAUSE OF OUTAGE / COMMENTS
(TRIP) | (cL0sE) | HOURs | SUBSTATION | BREAKER AREA CUT-OFF OR AFFECTED KY XF A B Cc | GRD
ns 10:06/05 is20 1611 51 OROTE T-17 |WWTP, BARRACKS COMPLEX, CLUB 4,16 D6 [GPA X-204X-35, X-31, X-36 BREAKERS TRIPFED.
RUMORS, SUMAY MARINA, POET OPGS, -
DZSPF MAINT COMPOUND, CS8S-15, SLS-
16, GSY, BLIMG 2116
5 1040605 1520 1612 152 QROTE P-128 |HARBOE/BAYVIEW HSG 138 Da GPA X-20/X-35, X-31, X-16 BREAKERS TRIPPED.
a3 TO/0H6/05 1520 1512 52 OROTE P-14  |VICTOR. #2 SUB, MSC/MSF/SEALS 13.8 D6 JGPA X-20/X-35, X-31, X-36 BREAKERS TRIPPED.
COMPOUND, GSY, KILO PIER AND
DENTAL CLINIC
1] 10:06/05 1520 1616 56 DROTE P-25 |ALPHA/BRAVO PIER: USS CITY OF 138 Ds  JGPA X-20/X-35, X-31, X-36 BREAKERS TRIPPED.
CORPUS CHRISTI
05 1006,/05 1520 1754 b COLD P-134 JCAMP COVINGTON, CLDYNEW APRA 138 D6 JGPA X-20/X-35, X-11, X-36 BREAKERS TRIPPED.
STORAGE HSG, DODEA, NAVMAG AREA :
03 10605 1520 1755 2:35 COLD P-133 |COLD STORAGE COMPOUND 13.8 D& |GPA X-HWX-35, X-31, X-36 BREAKERS TRIPPED.
STORAGE .
1) 1H08/05 — 2352 0012 20 CMM OW P-12% |(JTRS. #17/19 HUTCHINS, QTRS, #26/28 138 Ci |DEFECTIVE CUT-OUT ASSEMBLY ON POLE # JR-49-15.
1040905 QOROTE PT. LOCKWOOD
¥7 1012505 0823 1032 2:09 AAFB P91 CAPEHART HSG AND PARTIAL OF 138 1 I I D7 FLASHOVER/MOISTURE AT CL-5.
ROBEETS TERRACE HSG
(% 10412405 1527 1555 28 AAFB ON P-4 |BLDG 14540 SEWER LIFT 5TA. 138 D3 BLOWN FUSE ON POLE #NB-35-1 CAUSED BY SNAEE.
g 11305 g9 0938 1:23 MARBO ONP-51 |WATER BOOSTER #3 STATION 13.3 Cl DEFECTIVE CUT-OUT ASSEMBLY ON POLE § MB-29.
10 [/13/05 a3 148 i:33 AAFB P-R2 CONTRCL TOWER, MATS TERMINAL, 30T 438 [ 1 ] 138 D7 FLASHOYER AT MHE-119(P-§1 5IDE}.
DIV, HDOQTES, BX, AIR COMM
1 19/15/05 0149 0517 128 MARBO ONP-51 |AIR. FORCE WELLS # 5/6/7/8 1138 D6 [GPASURGETFUSE BLEW ON POLE MA-2-1.
12 1¥18/05 27 1611 Sud POLARISPT,. | ONP-2 |BLDMG 4445 QTE DECK SEC. D7 |BURNT KWHMETER BASE.
*LEGENTX: Alr LOAD SHEDDING A2, GENERATOR TRIF Bi: STORM B2 LIGHTHING B3 EARTHQUAKE cl: LN C2: TRANSFORMER 3 RELAY
C4: BREAKER D]; HUMAN ERROR D2: VEHICLE ACCIDENT B3 UNKENOWN d: TREE D5 SNAKE D& GPA POWER SURGE D7: OTHER
Form SET-063 RO Page 2 of 3 S.E.T.-Pacific, Inc. Proprictary

Rev, 03401102
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(WED) 11

ELECTRIC DISTRIBUTION LOG (UNSCHEDULED QUTAGES)

S.E.T. — Pacific, Inc.

FROM

SEQUENTIAL LOGFOR 4.16, 13.8, 34 5KV RELAY TARGETS ACTION MONTE: Ser28 10 0CT 31 YEAR: 2005
LO# DATE LOSS RETURN | ELAPSED BASES CIRCUIT T oD OvER DIEF 2:3:; E SPECIFIC CAUSE OF OUTAGE / COMMENTS
(TRIF) | (CLOSE) | HOURS | SUBSTATION | BREAKER AREA CUT-OFF OR AFTECTED kv A | B | C |G
13 12005 0340 1110 2:30 MARBO ON P-51 |AIR FORCEWELLS #5/0/7/8 13.8 Ci DEFECTIVE CUT-OUT ASSEMLY ON POLE # MA-2-1.
14 10/21/05 1348 1404 112 - | ROMEO CHNM | OM P-13( [USS PASADENA A8 D1 SUBMARINERS O¥ERLOADED R-3C/3Dv3EF BREAKERS.
15 1022405 (804 1142 345 AAFB F-91 CAPEHART HSG AND PARTIAL OF 13.8 [ i 1 I D7 CL-7 SWITCHGEAR FLASHED OVERMOISTURE.
ROBERTS TERRACE HSG.
16 1022405 0937 41 H12) AAFB P93 |PARTIAL OF ROBERTS TERRACE 13.8 1 DG GPA POWER SURGE.
17 [V22/05 947 1065 HLY COLD P-134 |(OLD/NEW APRA HSG, NAVMAG AREA, 138 ] D6 GPA POWER SURGE.
STORAGE PAETIAL OF CAMP COVINGTON
18 1022005 1616 18035 1:49 AAFB ONP-%3 |PARTIAL OF FLEMING HTS. HSG 138 D7 MH-205MH-206 FLASHED OVER/MOISTURE.
19 1624405 00158 0243 2:25 ROMED CNM | ON P-130 |USS PASADENA A8 Dl SUBMARINERS OVERLOADED R-3C/3Dv3E/3F BREAKEERS.
124,505 0132 02 2:30 HARMON! | OM X-B7f |NCTS 4 KV ({F-ZF-3/F-4} AND POTTS JCT 4.16 DG GPA X-87/X-73 LINE TRIPPED.
AAFB X-71  [SUBSTATIONS ilg
il | W28/05 2117 2314 i:57 MARBO ON P-51 |AIR FORCEWELLS #7/% 13.8 D3 FUSE BLEW ON FOLE# MB-2-1.
i | 102905 1052 1124 32 AAFB P91 CAPEHART HSG AND PARTIAL OF 13.8 D6 GPA X-42/%-30 LINE TRIFPED.
ROBERTS TERRACE
i
*LEGEND: AlZ LOADlR SHEDDING A2: GENERATOR TRIP Bl: STORM E2: LIGHTNING B3; EARTHQUAKE cl: LNE C2: TRANSFORMER, CY. RELAY
C4: BREAKER D1l HIMAN ERROR 02: VEHICLE ACCIDENT D3; UNKNOWN D4 TREE D5 SMAKE Db GPA POWER SURGE o7 OTHER

Form SET-063 RO
Rew. 0301002

Page_ 3  of 3 5.E.T.-Pacific, Inc. Proprietary
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S.E.T. — Pacific, Inc.

DOCUMENT TRANSMITTAL FORM Page 1 0f6
CUSTOMER: DZSP21 LOG #: 23%0
ITY; Electrical, Ste Demineralized Wate, SET Coniract No. SUB-000002
LOCATION; Nazval Facilities ISSUE CODE'
DATE: 02 December 20035

TO:  DZSP21

P.O. Box GH

Hagatna, Guam_ 96932
We are sending you: XX Attached _Under Separate Cover via: the: _ Shop Drawings

__Prints _ Samples _ Specifications __Reports _ Inspections _ Test Schedules _ Copy of Letter

_ Change Order _ Constr.Progress Chart/Schedule _ Payment Estimate __As Stated

Coples Reference No. Category Type Description and Purpose
Power System Dispatcher’s Unscheduled and
1 Annex 1602 CDRL F-1602000-F Scheduled Outage Report — November 2005
(5 pages)

Name of; Subcontractor, Supplier/Manufacturer

__For Approval __Approved as Submitted _ Resubmit __Copies for approval XX For Your Use
__Approved as Noted __Submit _ Copies for distribution __As Requested __Retumed for Corrections

__Return _ comrected prints _ For Review and Comment __Other;

I certify that the attached information is ready for execution and that the attached information complies with the
requirements of the contract documents.

il 12/02/05

/ /L{D. Millef, President

By:

ce.

Received By: Date.




Systems,
€Energy &
Technologles, Inc.

S.E.T. — Pacific, Inc.

POWER SYSTEM DISPATCHER’S UNSCHEDULED AND SCHEDULED OUTAGE REPORT

CDRL No: Prepared By: Month/Year: No. of Page{s):
F-1602000-F Connie Judicpa November 2005 6
FREQUENCY: Monthly.

+ Unscheduled Outage Report
o See attached (4 pages)

+ Scheduled Outage Report
o Ses attached (1 page)




ELECTRIC DISTRIBUTION LOG (UNSCHEDULED OUTAGES)

S.E.T. — Pacific, Inc.
CDRL F-1602000-F

SEQUENTIAL LOG FOR 4.16, 13.8,34.5KY RELAY TARGETS ACTION MONTH: NOVEMBER YEAR: 205
TIME LoCATION LoAD OVER CURRENT
XFMER | OUTAGE
UOE DATE LOSS RETURN | ELAPSED BASE CIRCIAT . SPECIFIC CAUSE OF OUTAGE / COMMENTS
AFFECT DIFF | CAUSE
(TRIF) | (CLOSE) | BOURS | SUBSTATION | BREAKER AREA CUT-OFF OR ED KV | KF A B ¢ | GRD
22 1101405 0801 1319 518 CNM ONP-14 |BLDMG 5545 KILO PIER SEC C4  JLOOSE CONNECTION OM A 100 AMP BREAKER AT BLDG 5345.
23 11403405 0042 0501 4:19 CHNM ON P-14 |BLDGS 3000300173002 SEALS 138 D3 BLOWN IN-LIENE FUSE ONW POLE JC-27.
COMPOUND
4 114,05 Qo 108 22 AAFD P-93 |ROBERTS TERRACE HSG AND PARTIAL 138 o 42  |GPA MEC GENERATOR #9 TRIPPED.
OF CAPEHART HSG. I
24 I /0405 944 1028 = MARBO B-51 |AIR FORCE WELLS #5-9 AND BOOSTER 138 A A2  |GPA MEC GENERATOR #3% TRIPPED. '
PUMF STATION :
25 1 1/0405 1344 1408 24 OROTE P-12% SECURITY/COAST GUARD COMPOLUND, | 13.8 T Cl |DEFECTIVE TERMINATOR ON P-15 RISER POLE.
SLS —14{23, NAVFACMAR ADMIN
COMPLEX, TRANSPORTATION AND
YICTOR BOWTS
25 11/04/05 1344 1701 3:17 QOROTE P-129 [NORTH/SOUTH TIP AND LOCKWOOD 13.8 I Cl DEFECTIVE TERMINATOR ON P-15 RISER POLE.
HSG, CDC GYM, THEATER, USDA,
CHAPEL, BO(, BE(, OROTE TELEX AND
SLS-17
26 11/4/05 1515 1541 26 OROTE T-1F  |P-14P-1&T-17P-115 138 LO Cl GPA X-3i PRIMARY JUMPER BURNT,
24 11/04/05 1515 1537 OROTE P-115 |BARRACKS 814 AND #1535 138 Cl GPA X-31 PRIMARY JUMPER BURNT.
26 1104705 1515 L53% 24 OROTE P-i5 |NEX COMPLEX/BLDGS AND 13.8 Cl1 GFA X-31 PRIMARY JUMPER BURNT.
COMMISSARY AND MCDONALDS
26 i 1405 1515 1539 124 QOROTE T-17 WWTF, BARRACKS COMPLEX, CLUB 13.8 Cl GPA X-31 PRIMARY JUMPER BURNT.
RUMORS, LAUNDROMAT, SUMAY COYE,
FIRE 5TA, GSY, DESP-21 MAINT
COMPOUNT, SLS-16, CS5-15
*LEGEND: Al: LOAD SHEDDING A2: GENERATOR TRIP El: STORM B2: LIGHTNING 8} EARTHUAKE cl: LINE 2: TRANSFORMER
C4: BREAKER. Dl: HUMAN ERROR D2: VEHICLE ACCIDENT B3: UNKNOWN el: TREE DS: SNAKE D6 GPA POWER SURGE
Form SET-063 R0 Pege 1 of §.E.T.-Pagific, Inc. Proprietary

Rev, 03011402
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D N
SeT.

S.E.T. — Pacific, Inc.

DOCUMENT TRANSMITTAL FORM Page 1 0f6
CUSTOMER: DZSP21 LOG #: 23%0
ITY; Electrical, Ste Demineralized Wate, SET Coniract No. SUB-000002
LOCATION; Nazval Facilities ISSUE CODE'
DATE: 02 December 20035

TO:  DZSP21

P.O. Box GH

Hagatna, Guam_ 96932
We are sending you: XX Attached _Under Separate Cover via: the: _ Shop Drawings

__Prints _ Samples _ Specifications __Reports _ Inspections _ Test Schedules _ Copy of Letter

_ Change Order _ Constr.Progress Chart/Schedule _ Payment Estimate __As Stated

Coples Reference No. Category Type Description and Purpose
Power System Dispatcher’s Unscheduled and
1 Annex 1602 CDRL F-1602000-F Scheduled Outage Report — November 2005
(5 pages)

Name of; Subcontractor, Supplier/Manufacturer

__For Approval __Approved as Submitted _ Resubmit __Copies for approval XX For Your Use
__Approved as Noted __Submit _ Copies for distribution __As Requested __Retumed for Corrections

__Return _ comrected prints _ For Review and Comment __Other;

I certify that the attached information is ready for execution and that the attached information complies with the
requirements of the contract documents.

il 12/02/05

/ /L{D. Millef, President

By:

ce.

Received By: Date.




Systems,
€Energy &
Technologles, Inc.

S.E.T. — Pacific, Inc.

POWER SYSTEM DISPATCHER’S UNSCHEDULED AND SCHEDULED OUTAGE REPORT

CDRL No: Prepared By: Month/Year: No. of Page{s):
F-1602000-F Connie Judicpa November 2005 6
FREQUENCY: Monthly.

+ Unscheduled Outage Report
o See attached (4 pages)

+ Scheduled Outage Report
o Ses attached (1 page)
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A
SET.

S.E.T. — Pacific, Inc.
DOCUMENT TRANSMITTAL FORM Page l of 6
CUSTOMER; DZSP 21 LOG #: 2432
FACILITY: Electrical, Steam. Hot Water & Demin Water SET Contract No: SUB-000002
LOCATION: _Giuamn Naval Facilities IS5UE CODE

TO: DZSP 21
P.O. Box GH

Agana, Guam 96932
ATTENTION: Mr. Wally Toma, Subcontract Administrator

DATE: January 3, 2006

We are sending you: X Attached _ Under Separate Cover via: the: _ Shop Drawings

__Prints _ Samples __ Specifications __ Reports __Inspections _ Test Schedules __ Copy of Letter

_ Changg Order __Constr.Progress Chart/Schedule _ Payment Estimate _X_As Stated

Copies  Reference No,

Category Type

Description and Purpose

1 Annex
1642

CDRL No. F-1602000-F

Power System Dispatcher’s Unscheduled and Scheduled
Outage Reports (5 pages)

Name of: Subcontractor, Supplier/Manufacturer

_ For Approval __ Approved as Submitted _ Resubmit __copies for approval X_For Your Use

__Approved as Noted _ Submit __copies for distribution X As Requested __Returned for Corrections

__Return __corrected prints __ For Review and Comment _ Other:

1 certify that the attached information is ready for execution and that the attached information complies with the
requirements of the contract documents.

L

By:

@Jacm, Senior Vice-President




Systems.
€nergy &
Technologies, Inc.

S.E.T. — Pacific, Inc.

POWER SYSTEM DISPATCHER’S UNSCHEDULED AND SCHEDULED OUTAGE REPORT

CDRL No: Prepared By:

F-1602000-F Peter Blas

Month/Year:
December 2005

No. of Pages:
4

FREQUENCY: Monthly.

Unscheduled Outage Report
o See attached (2 pages)

Scheduled Outage Report
O See attached (2 pages)




ELECTRIC DISTRIBUTION LOG (UNSCHEDULED OUTAGES)

S.E.T. — Pacific, Inc.

CDRL F-1602000-F

SEQUENTIAL LOG FOR 4.16,13.8, 345 KY

RELAY TARGETS ACTION

MONTH: DECEMBER YEAR: 2005

LOCATION O%ER CURRENT
NFMER | QUTAGE
o ATE LOSS RETURMN | ELAPSED BASE/S CIRCUIT - . DIFF | causE® SPECIFIC CAUSE OF QUTAGE / COMMENTS
(TRIF) | {CLOSE) | HOURS SUBSTATION | BREAKER AREA CUT-DEF OR AFFECTED kA KE A B ¢ | GRE

15 l 1 208405 1015 il 55 PAD-5 P-25iA2 |USS FRANK CABLE AND USS HOUSTON 13.8 DI |UNEKMNOWN PARTY TRIPFED A2 PRIMARY BREAKER.
AT ALPHA PIER

46 1208505 1540 e 31 AAFB P-93  |FLEMING HEIGHTS AND PARTIAL OF 13.8 C4  |P93 TRIFPED ON OVER CURRENT.
ROBERTS TEREACE H3G.

147 12/11/05 - 1336 1215 22:45 AAFB ON P94 |SIRENA AND PATI POINT BEACHES, 138 D7 JIGUJANA ON POLE NB-1035-24-8.
! 1212705 FIRING RANGE AND WELL/SPRINGS

48 12f12/05 1318 1353 330 PITL P& YHF REPEATER 5TA, FAA VORTAC 5TA, 13.8 D2 GARBAGE TRUCK HIT STEEL POLE.
NIMITZHILL AREA, NEMC NEX
COMPLEX, DZSP21 MAINT. OFFICE

19 127145035 1434 1449 15 AAFB P93 IFLEMING HEIGHTS AND FARTIAL OF 13.8 C4  |P-93 TRIPPED ON OVER CURRENT.
ROBERTS TERRACE HSG.

L1 12/14/05 1809 201} I:51 AAFB ONP-53 |ROBERTS TEREACE QTRS. 1044, 1043, 138 D7 |FORMICA BOARD FLASHED OVER AT STNB TRANSFORMER
1047, 1049 ROTA SWITCHGEAR.

51 12/16/05 1856 2004 1:0% COLD P-134 [OLD/NEW APRA HSG, DODEA MIDDLE 13.% i C4  |P-134 TRIPPED O OVER CURRENT.

STORAGE SCHOOL, NAYMAG AREA, PARTIAL OF

CAMP COVINGTOM

52 1417705 0303 G424 1:21 CHM OM P-12% (SOUTH TIP HSG. 3.8 C1 DOWNKED PRIMARY LINE BETWEEM POLES #1G-37-74-17 AND JG-37-

74-18.

33 12/17:05 2120 2320 200 MARDD ONP-51 |MARBO WELLS #844¢ 138 DX  |FUSE BLEW ONPOLE # MRB-2-2-2; CAUSE UNKNOWN; NO FINDHMNGS.

34 12719705 1342 1459 17 CHM ; ONP-16 |NEX BOOKSTORE BLIDNG 258 138 D7 TWO FUSES BLEW ON POLE JD-32-2 CAUSED BY BIRDS.

35 12/19705 1534 1855 319 GROTE P-129  |SOUTHTIP HSG, BACK GATE, LANDFILL. | 13.8 D7 DEFECTIVE POLE TOP SWITCH 1346,

1536 1548 ;12 AND PARTIAL OF CAMP

COVINGTON, SECURITY{COAST
GUARDYNAVFAC COMPOUNIYPASSAD,
LOCKWOOD, MORTH TIF HSG, CDLC,
CHAPEL, GYM, THEATER, BEQVB )

“LEGEND: Al LOAD SHEDDING A2: GENERATOR TRIP Bl 5TORM B2 LIGHENING EY}. EARTHQUAKE Cl: LINE C2: TRANSFORMER C3: RELAY

C4: BREAKER Dl: HUMAN ERROR D2: VEHICLE ACCIDENT D} CRENOWN TH: TREE 0§ SNAKE D6 GPA POWER $URGE D7 OTHER
Form SET-063 RO Page 1 of $.E.T.-Pacific, [ne. Propristary

qev.

530102




S.E.T. — Pacific, Inc.
CDRL F-1602000-F

ELECTRIC DISTRIBUTION LOG (UNSCHEDULED OUTAGES)

!
i SEQUENTIAL LOG FOR 4. 14, 138,345KY RELAY TARGETS ACTION MONTH: DECEMBER YEAR: 2005
TIME LocaTion Lian OVER CURRENT
XFMER | OUTAGE
[0 DATE LOSS RETURN | ELAPSED BASE/S CIRCUTT N . ] DIFF | CAUSE® SPECIFIC CAUSE OF QUTAGE / COMMENTS
(TRIF} | §CLOSE) | HOURS SETHSTATION [ BREAKER AREA CUT-OFF OR AFFECTED B KE A | B © | GRD ]

! 6 12722405 1007 1053 1 CNM ONP-14 |[BLDGS 1880345545 KILO WHARF ARD C4 BREAKER TRIFPED ON OVERLOAD.

37 12622463 1633 1831 1:52 AAFB P21 CAPEHART AND PARTIAL OF ROBERTS 13.% i 1 D7 JFLASHED QVER AT CL-14.
i 5639 1654 H b AAFB P93 [TERRACE AMD FLEMING HTS AND 13.3 1

FARTIAL OF ROBERTS TERRACE
i8 1272305 1252 - - CNM ON P-130 |USS HOUSTON AT ROMED PIER. 480 C4 BREAKERS TRIFPED ON OVERLOAD.
39 1272605 — 2Mi 0249 608 CNM ON P-129:QTRS. #2772830/3233/34 GHLMORE 13.% C2 |DEFECTIVE 75 KVA TRANSFORMER ON POLE JB-49-47.
12027/G3 LOCKWOOD HSG
G 12427505 0800 0856 256 CHNM GNP-14 |BLDGS 188035545 KILO 480 C2 DEFECTIVE DRY-TYPE TRANSFORMER.
&1 1243005 137 1502 325 CNM ONP-134 |SOUTH TIP HSG 601 A/B & 602AM LEARY | 133 C2 JDEFECTIVE 50 KVA TRANSFORMER ON POLE #1G-37-74-29.
8T,
! | |
FLEGEMD: Al: LOAD SHEDRING A2 GEMERATOR TRIP Bl: STORM B2: LIGHTNING B3 EARTHQUAKE CE LINE CZ: TRANSFORMER C3: RELAY
C4: BREAKER l: HUMAN ERROR D2: VEMICLE ACCIDENT D3: UNKNOWN o4 TREE D3: SNaKE Df: GPA POWER SURGE x7: OTHER
Torm SET-063 RO Page 2 of 2 8_ET-Pacific, Ine. Proprietary

dew_ {130 102



A
SET.

S.E.T. — Pacific, Inc.

DOCUMENT TRANSMITTAL FORM Page 1 of 7
CUSTOMER: DZSP 21 LOG #: 2490
FACILITY: _Electrical, Steam. Hot Water & Demin Water SET Contract No: SUB-000002
LOCATION: Guam Naval Facilities ISSUE CODE!
DATE: February 01, 2006
TO: DZSP 21
P.Q. Box GH

Apana. Guam.96932
ATTENTION: Mr. Wally Toma, Subcontract Administrator

We arc sending you: X_Attached _ Under Separate Cover via: the: __ Shop Drawings

_ Prints __Samples __Specifications __Repons _ Inspections _ Test Schedules _ Copy of Letter

__Change Order __ Constr,Progress Chart/Schedule __Payment Estimate X As Stated

Copies  Reference No. Catepory Type Description and Purpose
1 Annex CDRL No, F-1602000-F | Power System Dispatcher’s Unscheduled and Scheduled
1602 Outage Reports - Jan. 2006 (6 pages)

Name of: Subcontractor, Supplier/Manufacturer

_ For Approval _ Approved as Submitted __Resubmit __ copies for approval X _For Your Use
__Approved as Noted __Submit __copies for distribution X_As Requested __ Returned for Corrections

__Retum __ corrected prints __For Review and Comment __Other:

1 certify that the attached information is ready for execution and that the attached information complies with the
requirements of the contract documents.

By: ﬁ’

}ﬂb.

r

Feb. 01, 2006

ller, President



Systems,
= €Encrgy &
%@T - Technologies, Inc.

S.E.T. — Pacific, Inc.

POWER SYSTEM DISPATCHER'S UNSCHEDULED AND SCHEDULED OUTAGE REPORT

CDRL No: Prepared By: Month/Year: No. of Pages:
F-1602000-F Peter Blas Jan. 2006 5
FREQUENCY: Monthly.

= Unscheduled Outage Report
o See attached (4 pages)

s Scheduled Outage Report
o See attached (1 page)




S.E.T. — Pacific, Inc.
CDRL F-1602000-F

ELECTRIC DISTRIBUTION LOG (UNSCHEDULED OUTAGES)

i
SEQUENTIAL LOGFOR 4.16,13.8, 34 KV RELAY TARGETS ACTION MONTH: JANUARY YEAR: 2006

TIME LOCATION LoaD OVER CURRENT XFMER | OUTAGE
FLO# DATE LSS RETURM | ELAPSED BASE S CIRCUT y " SPECIFIC CAUSE OF OUTAGE ! COMMENTS
i 7 . DIEF | CalSE
{TRIF} | (CLOSE) [ HOURS | SUBSTATION | BREAKER AREA CUT-OFF OR AFFECTED kY EF A B C | GRD

M 01403106 1301 1316 25 CHM OMNPE-14 |BLDGS L333/5545 ATKILO AR0 C4 |430¥ BREAKER TRIFPED ON OVERCURRENT.

12 OLANG 1022 1141 1:1% CHM ONP-14 |BLDGS 1803/5545 AT KILO 480 C4 {480V BREAKER TRIPPED ON OVERCURRENT.

o GLA1N6 1318 1649 31 AAFB QN P91 |CT-TFCT-78 CAPEHART H3G 138 0?7  |P-91-16E SWITCHFLASHED O¥ER AT CL-7.

M 01/07/06 M5 2159 44 CHNM O P-134 [#25/27/29/1] FERN 8T, SOUTH TIF. HSG 138 C1 DEFECTIVE CUT-0UT ASSEMBLY ON POLE }6-37-74-6

03 0140806 0858 0952 54 AATB P91 |CAPEHARTHSG AND PARTIAL OF i3.8 DT |BUSSFLASHED OVER AT CL-7 SWITCHGEAR.
ROBERTS TERRACE H5G

A0 0858 1653 6:57 AAFE OMP-91 |CT-7THCT-18 CAPEHART HSG. 138 D7 BUSS FLASHED OVER AT CL-7 SWITCHGEAR.

3 010806 1534 1750 6 CHNM OM P-134 (BLD(G 529 CAMP COVINGTON 3% D5 ISHAKE CAUSED FUSES TO BLOW ON POLE #1G-26-2.

07 QL6 1103 1515 4:12 CHM O P-134 [#1, 3,5, TIASMIN AND 2,4, 6, 8 138 Cl [TRANSFORMER SECONDARY WIRE BURMT QN POLE #I1G-37-74-%-1.
CARNATION, SOUTH TIP HSG

0% 0L 006 1954 215 2:21 CHM ON P-120 [#15717/1921/23/25 NORTH CGLUMEBLUS, 138 | BLOWM FUSE ON POLE NT-29-2,
HNORTH TIP.

L1106 1000 1044 44 AAFB QM P-67 |BLDG 1625 CDC 13.8 DT |BLOWN FUSES AT SWITCHGEAR.
09 O1/5206 1634 2003 39 SOUTHFMN | OMP-§7 |$21/72221 ORCHID LANE i3.8 1 SECONDARY TERMINAL BLOCK BURNT.
10 : 0314046 0210 0318 108 AAFB P91 CAPEHART AND PARTIAL OF ROBERTS | 138 AZ GPA MEC GENS #8/% TRIPPED.
TERRACE HSG
. 0114406 0210 0320 10 AAFB B-93 PARTIAL OF ROBEETS TERRACE HSG 138 A {GPA MEC GENS #&/%9 TRIPPED.
Lk 01714406 010 0343 1:33 COLD P-i34 | OLD/NEW APEA HSG, APRA DODEA 138 A2 |GPA MEC GENS #8% TRIPPED.
STORAGE AND CAMP COVINGTON j
LEGEXD: Al LOAD SHEDDING A2 GEKERATOR TRIF Bl STORM B2: LIGHTNING £1: EARTHQUAKE ci: LINE C}: TRANSFORMER C3: RELAY
Cd: BREAKER D1: HUMAN EREOR D2: YEHICLE ACCIDENT 03 UNEMOWH 4: TREE D5: SNAKE Déy: GPA POWER SURGE D7: OTHER
_Form SET-063 RO Page 1 of_ 4 5.E.T.-Pacific, Inc. Proprietary

Rev. 035602



ELECTRIC DISTRIBUTION LOG (UNSCHEDULED OUTAGES)

S.E.T. — Pacific, Inc.

CDRL F-1602000-F

.
SEQUENTIAL LOG FOR. 4.1 6,138 345KV RELAY TARGETS ACTION MONTH: Januaky YEAR: 2006
TIiME LOCATION Loan OVER CURRENT
U DaTE LOSS RETURM | ELAPSED BASES CIRCUT { " v . XE;';ER gti—{]:EE SPECIFIC CAUSE OF OUTAGE / COMMENTS
(TRIF) | (CLOSE) | HOURS | SUBSTATION | BREAKER AREA CUT-DFF OR AFFECTED k KE A B N i )
N T | 114406 203 2306 251 |OROTECOLD] T-11  |OROTE AND COLD STORAGE 13.8 C4  JGPA K-2wX-21/X-36 BREAKERS TRIPPED.
STORAGE T-12  |SUBSTATIONS
T-13
T-132

I o 1/14/06 2013 231 2:1% CROTE P-23  |USS CORPUS CHRISTI AN US55 FRANK 138 C4  JGPA X-20MX21/X-16 BREAKERS TRIPPED.
CABLE

11 0171406 2013 2232 219 OROTE P-123 JHARPOR/BAYVIEW HSG 13.2 C4 GFA 20000 1/X-36 BREAKERS TRIPPED.

tl 0114406 213 2233 2:20 OROTE P-130  |BLDGS. 31%/3191 AND SIEREA 118 O JGPA X-20/%217%-36 BREAKERS TRIPPED.
#12ROMED PIERS

11 01714406 i3 2234 221 OROTE P-17 SEWAGE TREATMENT PLT/BARRACKS 416 4 GPA X-Z0WX21/%-36 BREAKERS TRIPPED.,
COMPLEX, CLUB RUMORS, BOWLING, .
SL5-16, MAINT. COMP, SUMAY MARINA,
PORT OFS AND GSY

11 01/14/06 2013 2235 2:32 CROTE P-115 [BARRACKES #1415 138 1 C4  JGPA X-20/X21/-36 BREAKERS TRIPPED.

11 X146 2013 2236 2:23 OROTE P-14 | VICTOR #2 SUB, BLDGS 31 79318021 13, 13.8 C4  JOPA X-20/X21/X-36 BREAKERS TRIPPED.
SEALSMSC/MSE/EOD COMPOUNDS,
GSY, SLS-21, DENTAL CLINIC AND Kil.C
FIER.

i1 01/14/06 213 2237 224 OROTE P16 |MCRONALDS, NEX AUTOPORT, GARAGE,] 138 C4  |GPA X-20/21/X-36 BREAKERS TRIPPED.
NEX COMPLEX AND COMMISSARY

11 01/14/06 2013 2254 2:41 CQROTE P-129 [COAST GUARIVSECURITY/NAVFAC 138 4 GPA X-20/X21/X-36 BREAKERS TRIPPED.
ADMIN COMPOUND, PASS/AD, MATN
GATE, LOCKWOOD/NORTH TIP H5G,
CHAPEL, CDC, GYM, THEATER, OROTE
TELEX, USDA, BOQ/BEQ, SLS-14/17/23,

| DEMO AND TRANSPORTATION
*LEGEMD: A1 LOAD SHEDDING Al: GEWERATOR TRIP Bl STORM BL: LIGHTNING B} EARTHQUAXKE cl: LNE CI: TRANSFORMER C3: RELAY
C4; EREAKER BI: HUMAN ERROR D2: VEMICLE ACCIDENT D3 UNKENGWHN D4: TREE 0¥ SMAKE D& GPA POWER SURGE DT: OTHER
Form SET-063 RO Page 2 of §.E.T.-Pacific, Inc. Proprietary

Rev. 034102




S.E.T. — Pacific, Inc.
CDRL F-1602000-F

ELECTRIC DISTRIBUTION LOG (UNSCHEDULED OUTAGES)

SEQUENTIAL LOG FOR 4.16, 13.8, 345 KV RELAY TARGETS ACTION MONTH: January YEAR: 2006

TIME LocaTON Loran OVER CURRENT YFMER | OUTAGE
UO# DaTE LOSS RETURN | ELAPSED BASES CIRCLT " SPECIFIC CAUSE OF QUTAGE { COMMENTS
N o DIEF ] CAUSE
(TRIP} | (CLOSE) | HOURS | SUBSTATION | BREAKER AREA CUT-OFF OR AFFECTED KV KF A ] C | GRD
E il 0L/ 1408 2013 2300 2:47 QROTE M-34 |US COAST GUARL SHIPS 345 | GPA X-20/X%-21£4-36 BREAKERS TRIPPED:
i1 01714406 Pl 2300 x47 COLD P-1313 [WHSE # BLDG 3202, COLD STORAGE 138 Cd4  JGPA X-20/%-21/%-16 BREAKERS TRIFFED.
STORAGE PLANT/BATTERY LOCKER
11 0171406 23 2306 251 COLD P-134  |CAMFP COVINGTON, SOUTH TIP HSG, 13.% C4  |GPA X-20WX-217%-36 BREAKERS TRIPPED.
STORAGE CLD/MEW APRA HSG AND APRA DODEA
12 i 0116406 1515 1715 200 CHM OMNP-16 |BLDG 701 NEX AUTO-PORT 13.8 1 |DEFECTIVE CUT-OUT ASSEMBLY ON POLE JH-18-17-1.
13 017086 0724 #8831 1.07 CNM OM -5 |DZSP2]1 MAINT. COMPOUND 416 Cl |SECONDARY LINE SHORTED QUT AT BLDG 1767,
|14 DTS 1448 1539 :51 NIMITZHILL | ONP-137 [SEWER LIFT STA #4 3.8 D5 |SNAKEOWN POLEKC-21-3A.
15 aLA17i08 2234 Q14 2:28 AMIGUA P-232 |NRMC AREA EXCEPT NEX BLIGS. 13.8 D6 |GPA ANIGUA SUBSTATION TRIPPED.
MNAVHOSE/BLE ON GENERATOR FOWER
14 01718106 1304 1332 18 COoLD P-134  |CAMP COVINGTON, SOUTH TIP HSG, 13.8 1 Az |GPACABRAS GENERATOR #3 TRIPPED.
STORAGE QOLD/NEW APRA HSG AND APRA DODEA
|14 01718406 1304 1336 132 AAFB P-91 |CAPEHART HSG AND PARTIAL OF 13.8 A2 |GPA CABRAS GENERATOR #3 TRIPPED.
’ : ROBERTS TERRACE HSG
i L7 /1506 1934 2132 1:38 NCTS F-3 WATER SOFTENER PLANT/ELEVATED 1.16 C1  [FOUND LOOSE PRIMARY JUMPER ONPOLE # F5-11.
TANK, NEX BLDGS, BARRACKS, CHAPEL
AMD PARTIAL HSG
13 oL/19946 1316 1347 31 |NIMITZHILL | P-136 |DODEA HIGHSCHOOL ON GEWERATOR | 138 4 |COCONUT LEAVES STRUCK POWERLINE.
POWER
9 QL9086 1712 1933 21 MNCTS F-3 WATER 50FTENER PLANT/ELEVATED 4.18 T C1 DEFECTIVE CUT-OUT ASSEMBLY ON H-FRAME.
TAKE, NEX BLDGS, BARRACKS, CHAPEL
AND PARTIAL HSG
20 0121706 1139 ; 1310 1:31 MARBO ONP-51 |ATRFORCE WELLS #7738 i3.8 Ci  |DEFECTIVE CUT-OUT ASSEMBLY ON POLES #MA-2-1/MA-6.
C*LEGEMDG al: LOAD SHEDDING AZ. GENERATOR TRIP Bl: STORM B2 LIGHTHING B} EARTHQUARE c1: LINE C2: TRANSFORMER C3: RELAY
C4: BREAKER D1: HUMAN ERROE 02: YEHICLE ACCIDENT B3: UNENOWN D4 TREE D5 SNAKE D& GPA POWER SURGE 7. OTHER
.Form SETH63 RO Page_ 3 of 4 § E.T-Pacific, inc. Proprietary

Fev. 030102



ELECTRIC DISTRIBUTION LOG (UNSCHEDULED OUTAGES)

S.E.T. — Pacific, Inc
CDRL F-1602000-|

: ]
SEQUENTIAL LOG FOR 4. 16,133, 345KV RELAY TARGETS ACT ION MONTH: janUaRy YEAR: 2006
; TiME LocaTion LoaD OVER CURRENT
XFMER [ OUTAGE
| LIo# DATE LOSS RETURN | ELAPSED BASE/ CIRCLIT . DIFF | CALSE® SPECIFIC CAUSE OF OUTAGE / COMMENTS
! (TRIP} | (CLOSEY | HOURS SUBSTATION | BREAKER AREA CUT-OFF OR AFFECTED Y KF A B € | GRD A
| 21 0121406 1537 1845 208 AAFE F91 [CAPEHARTHSGAND PARTIAL OF 138 T D7 |CL-14 FLASHED OVER.
' ROBERTS TERRACE HSG
| 22 0124006 0923 1304 336 NCTS ONF-3 |NEXBLDGS 206/207 416 Cl DEFECTIVE INSULATORS ON FOLES FS-9-F5-93,
23 6124006 1438 1513 1:35 AAFB ONP-58 [BLDG 21001 POST OFFICE 13.8 C1 BLOWN FUSE IN MH-168-1/P-65-45.
24 012506 0945 1115 .29 NCTS ONF-2 'MCDOMALDS BLDGS 11 L/492/134/318 116 C1 DEFECTIVE CUT-OUT ASSEMBLY ON H-FRAME.
23 01281406 1218 1740 5:22 AAFR ON P65 |BLDG 25014 CHILLER PLANT i3.8 DT  |CATCAUSED THE TRANSFORMER SWITCHGEAR TO FLASH OVER.
26 143006 i714 1905 i:51 COLD T-132 (COLD STORAGE SUR. 138 Cl GPA X-20/X-35 LINE TRIPPED.
STORAGE
6 1430006 1714 1509 1:55 COLD P-134  |CAMP COVINGTON, OLIVNEW APRA, i3.8 | GPA X-20v%-35 LINE TRIPPED.
STORAGE SOUTH TIP HSG, APRA DODEA, CNM
BACK GATE, LANDFILL
26 1730/06 i7l14 1911 1:57 COLD P-133  [BLDG. 3202 WHSE #6, COLD STORAGE 138 Cl  JGPA X-20/X-35 LINE TRIPPED,
STORAGE PLANT/BATTERY LGCKER
H EGEND: Al LOAD SHEDDING AQ: GENERATOR TRIP Bl: $TORM BZ: LIGHTNING B3: EARTHOUAKE Cl: LIKE C2: TRANSFORMER C3}; RELAY
C4: BREAXER BI: HUMAN ERROR 02: YEHICLE ACCIDENT D3 UKKNOWN D4 TREE D51 SHAKE D GPA POWER SURGE D7; OTHER
Ferm SET-043 RO Page of__ 4 5.E.T.-Pacific, inc. Propriets ¥

Rev. D34001502



SET.

S.E.T. — Pacific, Inc.

DOCUMENT TRANSMITTAL FORM Page | of
CUSTOMER: DZSP 21 LOG #: 2565
FACILITY: Electrical, Steam, Hot Water & Demin Water SET Contract No: SUB-000002
LOCATION: Guam Naval Facilities ISSUE COOE
DATE: March 02, 2006
1o DZ3p 21
P.O. Box GH

Apana_Guam 96932

ATTENTION: Mr, Wally Toma Subcontract Administator

We are sending vou: X_Attached _ Under Separate Cover via: the: __Shop Drawings

__Prints __Samples _ Specifications __Reparts _ Inspections _ Test Schedules __Copy of Letter

__Change Order __Constr.Progress Chart/Schedule __Payment Estimate _X_As Stated

Copies___Reference No, Category Type Description and Purpose
| Annex CDRL No. F-1602000-F | Power System Dispatcher’s Unscheduled and Scheduled
1602 Outage Reports — Feb. 2006 (& pagzes)

Name of; Subcontractor, Supplier/Manufacturer

__For Approval _ Approved as Submitted __Resubmit _ copies for approval X For Your Use
—Approved as Noted ___Submit __copies for distribution _X_As Requested __Returned for Corrections

wReturn __corrected prints __For Review and Comment __ Other:

I certify that the attached information is ready for execution and that the nttached information complies with the
requirements of the contract documents,

By: Mar 02, 2006




Systems,
€Energy &

SET  Technologles, Inc.

S.E.T. — Pacific, Inc.

POWER SYSTEM DISPATCHER'S UNSCHEDULED AND SCHEDULED QUTAGE REPORT

CDRL No:
F-1602000-F

Prepared By:
Peter Bias

Month/Yeaar
Feb. 2006

| No. of Pages:
4

FREQUENCY: Monthly.

* Unscheduled Qutage Report
o See aftached (3 pages)

+ Scheduled Qutage Report
O See attached (1 page)




S.E.T. — Pacific, Inc.
CDRL F-1602000-F

LELECTRIC DISTRIBUTION LOG (UNSCHEDULED OQUTAGES)

SEQUENTIAL LOG FOR. 4.16, 13.8, 345KV RELAY TARGETS ACTION MONTH: FEBRUARY YEAR: 2006
'n T Lo-cnou e — Lom Y omcuansm . T —— —_— -
d XFMER | OUTAGE
UOF DATE 1058 | RETURN | ELAPSED BASES TIRCUIT SPECIFICTAUSE OF OGVTAGE / COMMENTS
h x v DIFF | CAUSE*
{TRIF) | (CLOSE} | MOURS | SUBSTATION | BREAKER AREA CUT-OFT QR AFFECTED ¥ KF | A 8 ¢ |Gre
7 Q20206 1008 1300 152 AAFB OM P-22 | BLDG 19009 WATER TREATMENT PLANT 3.8 C2 [BEFECTIVE 25 KVAPAD-MOUNTED TRANSFORMER TO BLDG.
19006,
) B0 - 1008 1543 3DAYS AAFR DN P-82 | BLDG 19008 WWATER TOWER 128 C2 |DEFECTIVE 25 KVAPAD-MOUNTED TRANSFORMER TO BLDG.
02007106 5:35 . 19006.
] G02406 - 23586 o138 149 COLD T-132 | COLD STORAGE PLANT, WHSE#5, APRA 138 Ci  JGPA X-20/X-35 LINE TRIPPED.
(2703108 STORAGE DODEAMINIMART, LANDFILL, BACK
GATE, CAMP COYINGTON, OLIVNEW
APRA AND SOUTH TIP. HSG.
29 0240305 12 05609 1:57 COLD T-132 COLD STORAGE PLANT, WHSER#S, APRA 1338 C1 GPA X-20££-35 LINE TRIPPED.
STORAGE DODEAMIMI-MART, LANDFILL, BACK
GATE, CAMP CO¥INGTON, 0L
10 02406 0051 0254 2:03 RADIO P-142/T-14| RADIO BARR. GOLF COURSE, WELLS 3548, | 3.2 Cl  [DOWNED PRIMARY LINE ON GPA P-213 CIRCUTT,
. BARRMARBO ARMY RESERYE,MARBG
WILLS/BOOSTER PUMPS, AIR FORCE
WHSE
il 0206004 0205 1039 233 NCTS4KV TAT MCDONALDS, MaN GATE, ADMIN, G¥M, | 116 Cl |GPAX-8%X-73 CIRCUITBREAKER TRIPPED DUE TO A DEFECTVE
¥ MEX BLDGS, CHAPEL, 34.5 KV CONMECTION.
HOUSINGBARRACKS, WATER
TOWER/SOFTENER PLANT
32 0207 G830 1615 T:45 AAFB DN P94 | DLDG #0334 MSA-L 138 €1 §{DEFECTIVE LIGHTNING ARRESTOR ON POLE NB-133.
13 QAT — 1310 1754 1 DAY CKM ONP-14 | BLDG 5010 MSC MEDICAL SUPPLY BLDG | SEC. Dt JLL BAKER& SONS TRACTOR TRAILER DAMAGED THE SECONDARY
0ZR%6 444 1.TNE FEEDING BLDG 6010,
34 02/07/06 ~ 1816 2149 ] AAFE ONP-94 | BLDG 9008 M5A- 13.8 Cl  |PLOWHN LIGHTNING ARRESTOR ON PCLE NB-123.
O2A0RA0¢
i3 02/ 100 0401 e62s 224 COLD P-134 | CAMP COVINGTON, OLD/NEWAPRAAND | 138 T D4 |TREE BRANCHES TOUCHED PRIMARYLINE DURING KIGH WINDS AT
STORAGE LANDFILL, CNMBACK GATE, SOUTH TIP (TRS. 34733 CABRAS, OLD APRA HSG.
HS, APRA DODE AMINI-MART
*LEGEND: Al LOAD SHEDDING A2! GENERATOR TRIP 31: S5TORM B2: LIGHTHING 83: EARTHQUAKE cl: UNE C2: TRANSFORMER C3: RELAY
cd: BREAKER D : HUMAN ERROR D2: VEKICLE ACCIDENT B3 UNKNOWN 04: YREE D3I SNAKE D6: GPA POWER SURGE D7: OTHER
fam SET-063 RO Page i of 3 S ET-Pacific, Inc. Froprictary

Rev 0301/02



ELECTRIC DISTRIBUTION LOG (UNSCHEDULED OUTAGES)

S.ET. - Pacific, Inc
CDRL F-1602000-}

SEQUENTIAL LOG FOR 4.16,13.8,3¢ 5KV RELAY TARGETS ACTION MONTH: FERRUARY YFAR: 2006
TIME LoCATION Loap OVER CURRENT XEMER | oUTAGE
vod DAtE LOSS REIURN | ELATSED BASE/ | CirEewIT | D p U-‘ o SPECIFIC CAUSE OF QUTAGE / CoMN ENTS
(TRE) | €CLOSEY | BOURS | SUBSTATION | pReakem AREA CUT-OFF OR AFFRCTED WK 4| B | © |ero] DIFF jcAus
s 0210/ 0401 1020 619 CJ'\MP ONP-134 | BLDGS 542/548/548 1338 Lo BLOWN FUSE ON POLEJG-37-8-1-2.,
COVINGTON
3é 0219046 1031 1049 18 AATB P9] CAPEHART H5G AND PARTIAL OF 138 vy A GPAMECGEN. #8 TRIPPED.
ROBERTS TERRACE H5G
34 02110426 1031 1051 20 COoLD P-134 | CAMP COVINI CTON, OLD/NEW APRA 13.8 ¥ A2 JGPA MEC GEN, #8 TRIPPED,
STORAGE AND LANDFILL, CNM BACK GATE,
SOUTH TIP HS,AFRA DODEAMINI
MART
33 021146 4943 1034 154 POTTSICT P-110 | AJR FORCE MMS AREA, GTA, GAME 13.2 i I D1 BUCKET TRUCK BOOMMADE CONTACT WiTH 2 PRIMARY LINES.
OFFICE, DET-3. COAST/GEODETIC
SURVEY
38 02/ 16506 — 225z 0122 2:20 CHM ONP-129 | SOUTH TIP HSG 118 <1 [DOWNED PRIMARY LINE CAUSED BY BUHNT SADDLE
02112716 (ALUMINUMC OPPER CONNECTOR}.
39 0U17H06 0933 F03¢ 152 FOLARISPT { ONP-2 CONCESSION GROUNDS S[IT 3 SEC, C1  |DEFECTIVE CONNECTION ON § ECONDARY SPLIT BOLT AT
TRANSFORMER.
A0 D21 306 1917 2207 2:50 CNM ONP-129 BLDG 2016 SWIMMING POOL SEC. D1 [THE MOTOR VOLTAGE RATING THAT WAS INSTALLED DID NOT
MATCH THE POWER SCOURCE.
a1 0X1 706 - - - POLARISPT | ON P-25 ARCHING ON POLE KD-58-40 118 D7 {SALT5PRAY CAUSED THE OUTAGE.
}» 42 02117705 2207 2245 58 POLARISPT [ ONP-25 | USSCITY OF CORPUS CHRISTS 480 Ci  JGPA X-21/%-31 LINE TRIEPED,
43 0218405 1632 1751 1:19 NIMITZHILL | P-137 | TOP O'THE MAK, LIFT STA. #, 800, 13.8 T T Cl BROKEN DEAD END BELL ON POLE KC-15.
FLAG CIRCLE, TURNER/SHERMAN HSG,
ADELUP RESERVOIR AND DODEA GYM
L2 02720105 2135 2348 2:13 AAFB P9l CAPEMART HSGAND PARTIAL OF 138 ¥ A2 JGPA CABRAS GENERATCOR #2 TRIPPED,
ROBERTS TERRACE H5G
*LEGEND: AL LOAD SHEDDING AZ! GENERATOR TRIP Bl: STORM E2: LIGHTNING B3: EARTHQUAKE cl: LNE C2; TRAKSFORMER C3; RELAY
C4: BREAKER Bl: HUMAN ERROR DL: VEHICLE ACCIDENT T} UNKNOWN B4 TREE DS: SNAKE D§: GPA POWER SURGE D7: OTHER
Form SET-063 RO Page 2 of 3

Rev,

030192

S8.E.T-Pacific, Inc. Proprictary




S.E.T. — Pacific, Inc.

Rev. 039102

CDRL F-1602000-F
ELECTRIC DISTRIBUTION LOG (UNSCHEDULED OQUTAGES)
SEQUENTIAL LOG FOR 4.i6, 15.8, 34 S KV RELAY TARGETS ACTION MONTH: FEBRUARY YEAR: 200
e E S —————— e — : - r——— e
AFMER | OUTACE
V.0; ] DATE 1088 | RETURN I ELAPSED BASEJ CIRCUIT . _ OIFF USE® SPECIFIC CAUSE OF OUTAGE f COMMENTS
(1R12) | (C10SE} | 1OURs | suBSTATION | DREAKER AREA CUT-OFF OR AFFECTER kv pREp A B | C|GRO ca
Tl 02/20/06 235 | 234 1:39 cOoLD P-134 | OLIVMEW APRAHSG, NAVMAG AREA, | 138 [ + #2 |GPACABRAS GENERATCR ¥2 TRIFFED.
STORAGE APIA DODEA/MINIE-MART, PARTIAL OF
CAMP COVINGION
15 0272106 1600 1707 1:07 { " AAFD P65 | CLINICMEDICAL BLDG, COMMISSARY, | 13.8 T C1 |DEFECTIVE UNDERGROUND SPLICE AT MH-148 WAS DONE BY BLACK |
BARRACKS, CHILLER PLANT, CONSTRUCTION CO.
EXCHANGE GLDGS, TROPLCANA CLUB,
GALLEY ANDGYM
16 0202306 0740 1410 §30 AAFB ON P-94 | SIRENA/PAT] PCINT BEACIHES 134 Cl |BROKEN DEAD END BELLS ON POLE NB-105-24,
47 0242406 217 | 2337 1:20 MARBQ [ ONP-31 | AILFORCE WELLS#1/8 138 ct lBLoWN FUSE ON FOLE MB-2-1.
T 0242506 2240 1044 12:04 AAFD ONP-01 | QTRS #1263/1863/1922/1924 DUPLEX 133 cz IDEFECI‘WE 100 KVA PAD-MOUNTED TRANSFORMER CT-47
02726106 PACIFICO, CAPEHART HSG {LEAKING).
19 0227006 1224 1350 1126 PIT} P2 | DELTA/ECHO, OSIR, LOWER/JPPER 138 T D5  [SNAKE ATPOLE TOP SWITCH 13-29 LOWER SASA CAUSED THE
SASA, POLARUS PT, TENJO VIETA, OUTAGE.
REEFER VANS, OLD ARMY RESERVE,
ATM AND GPA
*LEGEND: Al: LDAD SHEDDING AZ: GENERATOR TRIP Bi: STORM E2: LIGHENING B3 FARTHQUAKE cl: InE C2: TRANSFORMER €3z RELAY
C#: BREAKE Dl: HUMAK ERROR 02: VEHICLE ACCIDENT D3 UNKKOWN D4: TREE D5: SNAKE  D6: GPAPOWERSUKGE  D7:OTHER
Form SET-083 RO Pagc_ 3 of_ 3 §.E.T~Peeific, Inc. Froprietary



A
SET.

$.E.T. — Pacific, Inc.

DOCUMENT TRANSMITTAL FORM Page 1 of 6
CUSTOMER: DZSP 21 LOG #: 2638
FACILITY: Electrical Hot Water & Demin Water SET Contract No: SUB-000002
LOCATION: Guam Maval Facilities ISSUE CODE'
DATE: April 03, 2006

TO: DZSP 2]

P.O. Box GH

Agana, Guam 96932

ATTENTION: Mr. Wally Toma, Subcontract Administrator

We are sending you: X Attached _ Under Separate Cover via: the: _ Shop Drawings

__Prints __Samples _ Specifications __Reports _ Inspections _ Test Schedules __Copy of Letter

_ Chanpe Order __Constr.Propress Chart/Schedule __ Payment Estimate _X_As Stated
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1602 2006 (5 pages)
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_ Retun _ corrected prints __For Review and Comment __ Other:

I certily that the attached information is ready for execution and that the attached information complies with the
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By: M % Apr. 03, 2006
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S.E.T. — Pacific, Inc.

UNSCHEDULED AND SCHEDULED QUTAGE REPORT

CDRL No: Prepared By:
F-1602000-F Peter Blas

Month/Year:
Mar. 2006

No. of Pages:
4

FREQUENCY: Monthly.

+ Unscheduled QOutage Report
o See aftached (2 pages)

+ Scheduled Qutage Report
o See attached (2 page)




ELECTRIC DISTRIBUTION LOG (UNSCHEDULED QUTAGES)

S.E.T. — Pacific, Inc.
CDRL F-1602000-F

SEQUENTIAL LOG FOR 4.16,13.8, 345 KY RELAY TARGETS ACTION MONTH: MarCH YEAR: 200
TIME LOCATION LoAD OWER CURRENT
XFMER | OUTAGE
uo# DaTE LOSS RETURN | ELAPSED BASE/S CIRCUIT o ] BIFE | CAUSE® SPECIFIC CAUSE OF QUTAGE f COMMENTS
) (TRIF) | (CLOSE) | HOURS SUBSTATION | BREAKER AREA CUT-OFF OR AFFECTED Ky KF A B C | GRD
(30406 — 334 wls 42 WOTS 4KV T-47 MCDONALD'S, MAIN GATE, ADMIN, 416 Cl GPA“HOT SPOT” REPAIRS ON X-8T/SW 34-63.
Q3AY5 HOUSING, BARRACKS, CHAPEL, NEX
PLDGS, MESS, WATER SOFTENING PLT,
OYM & CDC
Bl N30506 1504 1754 2:50 AAFB P43 PARTIAL OF CAPEHART ANDRCOBERTS 13.8 i [ i D7 FLASHED OVER AT MH-214.
TERBACE HSG.
k] 0305406 1504 2131 627 MH-214 O STATION TEANSFORMERS 7B & 5A 13.8 ¥ FLASHED OVER AT MH-214.
AAFB P03
51 03/ 1 0352 1727 1135 CAMP 8] BLDGS 356A-B, BLDG. 560 138 Cl1 SECONDARY AT TRANSFORMER GOING TO BLDG 560 WAS
COVINGTON P-134 BURNED GUE TO OVERLOAD.
a2 13/11/06 L 1] 0250 240 MARDO OM AR FORCE WELLS #7/8 138 1 FUSE Ol POLE #MA-2-1 WAS BLOWN.
P51
i3 DI1LN0G 1552 1829 12:37 MARBO ON AlR FORCE WELLS #7/8 13.% D7 TERMITES DAMAGED UNDERGROUND CABLE/SPLICE AT MH-1.
P-51
it 0311104 - - - MARBO ON AIR FORCE WELL #6 SEC. D7 |SECONDARY RELAY TRIFPED ON O¥ERLOAD.
P-51 .
037138 G216 0452 2338 POTTS ICT T-110 POTTS ICT SUB (P-110) 138 Cl GPA X-877-T3 LINE TRIPPED.
0216 030 44 NCTS 4KV T-47 MNCTS 4 KY SUB (F-2/F-3/F-4) 4KV
(31506 1308 1344 35 MCTS 4K% T47 MCTS 4KV SUB (F-2F-3F-4) 4KY C1 %-37 WAS DE-ENERGIZED DUE TO DEFECTIVE POLE TOFP SWITCH.
i 55 03/ 16505 - - - POTTS ICT ON MNOME 138 Cl DITCH TRENCHER HITDAMAGEDOLD 15 KY UNDERGROUND CABLE
P-130 (NOT IN USE).
i} 0317406 1527 2147 6:2 PITL oM ECHOPIER - 1.8 Cc2 DEFECTIVE 100K VA TRANSFORMER ON POLE KID-1349-1.
P2
37 032006 0148 430 242 OROTE ON BLDWG 257 COMMISSARY SEC. C4 1700-AMP MAIN SECONDARY BREAKER TRIPFED.
P-18
*LEGEND: al: LOAD SHEDDING A2 GENERATOR TRIP Bl: STORM B2: LIGHTHING B3: EARTHUAKE cl: LINE C2. TRANSFORMER C3: RELAY
C4: BREAKER 2] HUMAN ERROR I¥2: VEHICLE ACCIDENT 03 UNKHOWH 04: TREE D5: SNAKE Dh: GPA POWER SURGE D7: OTHER
F