GUAM POWER AUTHORITY

WATER SYSTEMS DIESEL UNITS

2011 ANNUAL EMISSION FEE CALCULATION WORKSHEET

2011 Annual Emissions’

Reguiated Actual Annual Emission
Pollutant (Tons/Year)
S02 0.00
NOx 0.00
vQC 0.00
PME {total) 0.00
Total Tons/Year 1.00
Regulated TOTAL
HAP Actual Annual Emission
Pollutant (Tons/Year)
Total HAPs 1.00

'Based upon previous years, the actual fees incurred never reach the minimum amount to be paid per standby generator. Thus
we will be basing our annual fees on the number of standby generatos (refer to note below).

2011 Annual Fee Calculations

Cost for ﬁegulated Pollutant @ $6.00 Ton $6.00
Cost for HAPs @ $60 /Ton $60.00
Total 2011 Annual Fee Due: $66.00
2011 Annual Minimum Fee is per individual diesel unit is $100.00

NOTE(s):
In accordance to Section 1104.24(g) of the Guam Air Pollution Control Standards and Regulations, the
base rate is $6.00 per ton for regulated pollutant and $60.00 per ton for hazardous air pollutants. For
federal oversight sources, the minimum annual fee shall be $500.00. For non-federal oversight
sources, the minimum annual fee shall be $100.00.
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National Ambient Air Quality

REGULATION 1-HR SO2 Standard
Standards
New Short-term NAAQS:
Sulfur Dioxide (2010) - 1 Hour Average
(3,24 and Annual)
Nitrogen Dioxide (2010) - 1 Hour Average
(Annual only)
Other New NAAQS:
Ozone (2008) - Reduced 8 Hour Average
REQUIREMENT 1_197;10()2008) - Reduced Quarterly Average
PM2.5 (2006) - Reduced 24 Hour Average
(1/2)
Carbon Monoxide - No change
These combined make existing and new
sources subject to tremendous pressure
on emissions
GPA Subject to YES YES
Regulatory
Requirements?
* Final Rule: Jun 22, 2010
* Initial Designation: Jun 22, 2011 [Guam
requests "unclassified", No EPA response]
* New Monitors by December 2012, with 3
years of data by 2015.
* State attainment decisions by June 2011,
DEADLINES / EPA attainment decisions by June 2012.
MILESTONES * State Implementation Plan Due to EPA:

Jun 22, 2013
* Attainment by Jun 22, 2017

* Need to install control device such as "scrubbers" by May 2017.
¢ Proposed scrubbers for each Cabras 1&2, Tango 1&2 units to meet SO2 NAAQS
would also meet the MATS requirements.

EFFECTIVE DATES

* Option 3 For RFO, use of Wet or Dry

Scrubber to meet SO2 emission limits.

* Option 2: Switch to ULSD orOption 1:
Switch to LNG

GPA Options for
COMPLIANCE
Option 3 - Installation of control
equipment using Scrubbers:
* Wet FGD system = Cabras 1&2 @$ 79M
per unit; Cabras 3&4 @ 58.5 M per unit.
INSTALLED CAPITAL * Lime Spray Drying system = Cabras 1&2
COoST @ $129 M per unit; Cabras 3&4 @ $ 97M
per unit.
ANNUAL OPERATING Option 3: Cabras $2,000,000/year/unit:
COSTS (O&M) Tango: $800,000/year/unit
* $37,000 per unit for each day of non-
PENALTY FEES IR,
ADDITIONAL
INFORMATION

1-HR NO2 Standard

YES

 Final Rule: feb 9, 2010

* Guam Monitoring Plans Due Jul 1, 2011
* Guam Monitoring to begin: Jul 1, 2013

¢ Attainment Designation: Jul 1, 2016

¢ Guam Implementation Plan Due: January
1,2018

¢ Compliance Date: Jan 1, 2021

¢ Attainment by Jul 1, 2017.

 All units as they are built or modified.

* $37,000 per unit for each day of non-
compliance.

EGU MACT

* Requires all Steam Electric Generating Units (EGU) to meet very low
air emission rates of 11 toxic metals, including Mercury and emissions
of chlorides and fluorides (surrogates for dioxins and furans)

YES

« Initial Notification sent to USEPA 7/6/2012.

* Request for one-year extension due October 29, 2012.

* Request for additional one-year extension due to reliability issues
due (Due April 29, 2013)

sTesting Requirements Between April 16, 2014 and April 16, 2015 -
each unit will need to be tested (stack tests) for compliance with the
rule.

* Quarterly stack testing for metals - estimated at $200,000 per year
for all 4 units (Cabras 1&2, Tanggo 1&2)

Note: CEM for PM (not recommended by TRC due to unreliability of
available monitors)

* Compliance Date: April 16, 2015
* One-year extension compliance:
* One-year extension compliance (reliability issues)

* OPTION 1: Reduced Metal in Oil - may possibly meet standard.
However, reduction of metals in current RFO supply may lead to
significant increase in fuel costs.

* OPTION 2: Installation of Electrostatic Precipitators (ESPs)

* OPTION 3 for TANGUISSON: Tanguisson has the option to reduce
rated capacity of each unit to 25MW from 26.5 MW to avoid MATS
requirements.

Option 2 - MATS compliance only with the Installation of control
equipment using Electrostatic Precipitators (ESP)

* Cabras 1&2 = $17.4M per unit

* Tanguisson 1&2 = $7.0M per unit

* Compliance Test = $25,000 per unit

o Initial Mercury Test - $12,000 per unit

NOTE: Travel Costs for testing company not included.
Annual Operating Cost

* Cabras = $442,200 per unit

* Tanguisson = $175,500 per unit

* $37,000 per unit for each day of non-compliance.

TESTING COSTS IN 2014:

* Cabras 1&2 $100,000 each

* Tanguisson 1&2 $100,000 each

NOTE: Start-ups, shutdown and tune-up requirements must be
considered.

DIESEL MACT (RICE MACT)

* Requires all Diesel Engines greater than
500 HP to emit less than 23 ppm Carbon
Monoxide. If emissions > 23 ppm, reduce
emission to 23 ppm or 70% control.

YES, based on Carbon Monoxide test results for units. Emergency Engines not yet

 Final Rule: Aug 20, 2010

reviewed.

* Initial Notification Deadline: Feb 11, 2011 (completed April 2012, late filing)
* Extension request for fast track diesels and exemption request for slow speed diesels July 2012

¢ Compliance Date May 3, 2013

* One-year Extension Compliance Date: May 3, 2014 (request filed)
¢ Conduct performance tests to demonstrate compliance within 180 days after compliance date

(December 16, 2013 or 2014)

e Compliance Date: May 3, 2013

* One-year Extension Compliance Date: May 3, 2014 (request submitted)

o ULSD-fired units (Fast Track Diesels)
expected to add Oxidation Catalyst to the
exhaust stream. 2-3 months shipment,
installation and testing (once engineered
and purchased). Units will only need to be
offline for 1-2 days.

* Tenjo $170,000 each if separate

* Dededo $100,000 each if separate
* Manenggon 1&2 $203,000 each if
separate

 Talofofo 1 and 2 $170,000 each if
separate

TOTAL COST = $2,166,000

¢ Tenjo $183,000

* Dededo $72,000

* Manenggon 1&2 $74,000
« Talofofo 1 and 2 $61,000
TOTAL COST = $390,000

* $37,000 per unit for each day of non-
compliance.

o Issue: limited number of suppliers

e Issue: oxidation could be up to 40% SO2
>>>33% or higher increase in cost of fuel
>>>33% or higher increase in cost of fuel

RFO-Fired Units (SSD) - sending exhaust gases directly to
catalyst will oxidize SO2, creating sulfuring acid.

* OPTIONS:

(1) Apply for Exemption (Request Submitted)

(2) Use Lower Sulfur Diesel Oil and Control Costs

(3) Use Liquefied Natural Gas - Not subject to Rule

(4) Installation of dry limestone scrubbing plus baghouse,
then catalyst

* Cost Impacts of other options:

(1) [none]

(2) $73,000,000 per year increase

Cabras 3&4 $3,060,000

MEC 8&9 $3,441,000

(3) Cost of LNG Conversion (4) $58,000,000 per year
increase

Cabras 3&4 $191,175,000

MEC 8&9 $218,190,000

* Cost Impacts of other options:

(1) [none]

(2) Operating Costs

Cabras 3&4 $551,000

MEC 8&9 $620,000

(3) Cost of LNG Fuel (4) $58,000,000 per year increase
Cabras 3&4 $4,190,000

MEC 8&9 $4,700,000

* $37,000 per unit for each day of non-compliance.

>>> More fuel would be needed to heat exhaust gases to temperature high enough to convert to CO

(very expensive)
>>> need feasibility study
e Issues with LNG conversion

Greenhouse Gas Requirements

* New Source or Major Modification Permitting
Rules: Requires Best Available Control Technology
at permitting. Generally requires energy
efficiency.

¢ New Source Performance Standards: Current
proposal does not apply to non-continental
sources.

e Each Title V facility must apply to add GHG to
Title V permit by July 1, 2012

All units as they are built or modified.
Existing modify Title V Permits

* New Source or Major Modification Permitting
Rules: Jun 3, 2010

* New Source Performance Standards: Proposed
Rules expected to be finalized Fall of 2012. ¢
Existing units need TitleV permit modifications.

* New Source or Major Modification Permitting
Rules: Jun 3, 2010

* Energy efficient operation of units and plant.

* Could require capital costs.

* Could be cost savings.

Clean Water Act Section 316b
Requirements

* New Source or Major Modification Permitting
Rules: Requires Best Technology Available (BTA)
at permitting or permit revision.

*Existing Facilities: Requires extensive
operational changes to the existing cooling
water intakes.

All units (Cabras 1,2,3 and 4; Tanguisson 1
and 2) are subject to the rule.

o Final Rule expected Fall 2012.

¢ Compliance required at NPDES permit
renewal. Tanguissen received renewal permit
before requirements Final. Requirement for
study and mitigation in new permit.
Requirement for study and mitigation in drfat
cabras permit.

* Upon permit renewal

2 Options:

* Option1: Demonstrate mimimal fish
impingement.

* Option 2: reduce inflow to 0.5 feet per second.

e Costs Unknown

o Study cost $140,000 per site

* $37,000 per unit for each day of non-compliance.|* $37,000 per unit for each day of non-

compliance.
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(Steam Engine Air Toxics)
Notification
Compliance
Testing
RICE MACT?
(Diesel Engine Air Toxics)
Compliance
Testing

Extension Application

If Extension - Testing

SO, NAAQS

Guam EPA - SIP®

SO, Compliance

NO, NAAQS

Guam EPA Procedural SIP?

Emissions Reporting - Includes TRI®

Annual Reports Due [ [ W [

Green House Gasses
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Title V - Operating Permits

Renewals Due® [ ] e 200

IMATS - Affected units: Cabras 1 & 2; Tanguisson 1 & 2
’RICE MACT - Affected Units:
Tenjo 1-6; Dededo 1-4; Manenggon 1 & 2; Talofofo 1 & 2; Cabras 3 & 4; MEC 8 & 9; All Stand-by Generators
3Guam EPA Compliance SIP due 18 months after USEPA non-attainment declaration
*Includes Toxic Release Inventory (TRI) Community Right to Know reporting
*Title V Renewals for:
Cabras 1-4; Tanguisson; MEC 8 & 9; Tenjo 1-6; Dededo 1-4; Maneggon 1 & 2; Talofofo 1 & 2
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Environmental Strategic Plan (ESP)
ADDENDA
February 2013



The following changes / additional information shall be included in GPA’s Environmental
Strategic Plan. These changes resulted from additional work conducted by GPA and its
consultant, TRC Environmental in the course of investigating options for environmental
compliance.

ADDENDUM 1: Correction to Economic Impact of compliance with the RICE MACT rule.

In the original Environmental Strategic Plan, Section 4.1.3.5 Economic Impact illustrated costs
associated with compliance to the RICE MACT to be $2,200,000.00 in capital costs for the fast track
diesel units. Further research showed that construction and installation would cost at least an
additional $1,000,000.00 for the small diesel units and $100,000,000 to $400,000,000 for the slow
speed diesel units, in addition to the original costs indicated. The revised paragraph below reflects
the corrected amount, which has increased from $2,000,000.00 to $3,000,000 - $4,500,000. These
changes were also reflected on the Compliance Chart in Appendix E (attached).

There are also some corrections to estimated compliance costs for the slow speed diesels. In the
original Environmental Strategic Plan, the Compliance Chart in Appendix E showed that costs
associated with compliance to the RICE MACT Option 3 to be the cost for conversion to LNG.
However, in discussions with TRC in relation to GPA’s Integrated Resource Plan, it was determined
that conversion to LNG would also require installation of oxidation catalyst to comply with
requirements. Thus, installation and O&M costs for oxidation catalyst should be included in Option
3, in addition to cost for conversion to LNG. These changes were also reflected on the Compliance
Chart in Appendix E (attached).

The section is also revised, as follows:

4.1.3.5 Economic Impact

The Boiler MACT will cost approximately $48,400,000 for ESP installations on the Cabras and
Tanguisson steam units. As indicated earlier, GPA could remove this cost entirely by advancing
the installation of the NAAQS compliance equipment, scrubbers. The cost for the scrubbers is
estimated at $220,000,000 for wet scrubbers or $362,000,000 for dry scrubbers. In addition,
quarterly testing is estimated to cost $200,000 per year for all four steam units.

The RICE MACT is estimated to cost $3,000,000 to $4,250,000 in capital, construction and
installation costs and $300,000 per year for compliance at the Ultra-Low Sulfur Diesel Units
(assuming that the Dededo diesels are not included). At the slow speed diesels however, the
cost would be $100,000,000 to $400,000,000 capital, construction and installation costs for
control or more than $70,000,000 per year increase fuel and maintenance costs if fuel was
converted to Ultra Low Sulfur Diesel. If these units were converted to LNG, the capital cost
would involve cost for converting to LNG, in addition to about $3,000,000 to $4,000,000 capital
cost for each unit, as well as $500,000 to $600,000 additional annual O&M costs.

GPA Environmental Strategic Plan Version 1 Revision 0 Page 2



ADDENDUM 2: Correction to Penalty Fees in Compliance Chart.

Penalty Fees Per Unit, Per Day of non-compliance should be $37,500.00 instead of $37,000 as
originally indicated on the chart. Corrected Compliance Chart is attached.

GPA Environmental Strategic Plan Version 1 Revision 0 Page 3
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National Ambient Air Quality

REGULATION Standards

1-HR SO2 Standard

New Short-term NAAQS:

Sulfur Dioxide (2010) - 1 Hour Average
(3,24 and Annual)

Nitrogen Dioxide (2010) - 1 Hour Average
(Annual only)

Other New NAAQS:

Ozone (2008) - Reduced 8 Hour Average
Lead (2008) - Reduced Quarterly Average
(1/10)

PM2.5 (2006) - Reduced 24 Hour Average
(1/2)

Carbon Monoxide - No change

These combined make existing and new
sources subject to tremendous pressure
on emissions

REQUIREMENT

YES YES

GPA Subject to
Regulatory
Requirements?

* Final Rule: Jun 22, 2010

* Initial Designation: Jun 22, 2011 [Guam
requests "unclassified", No EPA response]
* New Monitors by December 2012, with 3
years of data by 2015.

* State attainment decisions by June 2011,
EPA attainment decisions by June 2012.

* State Implementation Plan Due to EPA:
Jun 22,2013

* Attainment by Jun 22, 2017

DEADLINES /
MILESTONES

* Need to install control device such as "scrubbers" by May 2017.
* Proposed scrubbers for each Cabras 1&2, Tango 1&2 units to meet SO2 NAAQS
would also meet the MATS requirements.

EFFECTIVE DATES

* Option 3 For RFO, use of Wet or Dry
Scrubber to meet SO2 emission limits.
* Option 2: Switch to ULSD orOption 1:

GPA Options for Switch to LNG

COMPLIANCE
Option 3 - Installation of control
equipment using Scrubbers:
* Wet FGD system = Cabras 1&2 @$ 79M
per unit; Cabras 3&4 @ 58.5 M per unit.
INSTALLED CAPITAL * Lime Spray Drying system = Cabras 1&2
@ $129 M per unit; Cabras 384 @ $ 97M
CosT per unit.
ANNUAL OPERATING Option 3: Cabras $2,000,000/year/unit:
COSTS (O&M) Tango: $800,000/year/unit
« $37,500 per unit for each day of non-
PENALTY FEES compliance.
ADDITIONAL
INFORMATION

1-HR NO2 Standard

YES

 Final Rule: feb 9, 2010

* Guam Monitoring Plans Due Jul 1, 2011

* Guam Monitoring to begin: Jul 1, 2013

¢ Attainment Designation: Jul 1, 2016

* Guam Implementation Plan Due: January
1,2018

¢ Compliance Date: Jan 1, 2021

* Attainment by Jul 1, 2017.

o All units as they are built or modified.

* $37,500 per unit for each day of non-
compliance.

EGU MACT

* Requires all Steam Electric Generating Units (EGU) to meet very low
air emission rates of 11 toxic metals, including Mercury and emissions
of chlorides and fluorides (surrogates for dioxins and furans)

YES

« Initial Notification sent to USEPA 7/6/2012.

* Request for one-year extension due October 29, 2012.

* Request for additional one-year extension due to reliability issues
due (Due April 29, 2013)

*Testing Requirements Between April 16, 2014 and April 16, 2015 -
each unit will need to be tested (stack tests) for compliance with the
rule.

* Quarterly stack testing for metals - estimated at $200,000 per year
for all 4 units (Cabras 1&2, Tanggo 1&2)

Note: CEM for PM (not recommended by TRC due to unreliability of
available monitors)

* Compliance Date: April 16, 2015
* One-year extension compliance:
* One-year extension compliance (reliability issues)

* OPTION 1: Reduced Metal in Oil - may possibly meet standard.
However, reduction of metals in current RFO supply may lead to
significant increase in fuel costs.

* OPTION 2: Installation of Electrostatic Precipitators (ESPs)

* OPTION 3 for TANGUISSON: Tanguisson has the option to reduce
rated capacity of each unit to 25MW from 26.5 MW to avoid MATS
requirements.

Option 2 - MATS compliance only with the Installation of control
equipment using Electrostatic Precipitators (ESP)

* Cabras 1&2 = $17.4M per unit

* Tanguisson 1&2 = $7.0M per unit

* Compliance Test = $25,000 per unit

o Initial Mercury Test - $12,000 per unit

NOTE: Travel Costs for testing company not included.
Annual Operating Cost

* Cabras = $442,200 per unit

* Tanguisson = $175,500 per unit

« $37,500 per unit for each day of non-compliance.

TESTING COSTS IN 2014:

* Cabras 1&2 $100,000 each

* Tanguisson 1&2 $100,000 each

NOTE: Start-ups, shutdown and tune-up requirements must be
considered.

DIESEL MACT (RICE MACT)

* Requires all Diesel Engines greater than
500 HP to emit less than 23 ppm Carbon
Monoxide. If emissions > 23 ppm, reduce
emission to 23 ppm or 70% control.

YES, based on Carbon Monoxide test results for units. Emergency Engines not yet
reviewed.

 Final Rule: Aug 20, 2010

« Initial Notification Deadline: Feb 11, 2011 (completed April 2012, late filing)

* Extension request for fast track diesels and exemption request for slow speed diesels July 2012
¢ Compliance Date May 3, 2013

* One-year Extension Compliance Date: May 3, 2014 (request filed)

¢ Conduct performance tests to demonstrate compliance within 180 days after compliance date
(December 16, 2013 or 2014)

e Compliance Date: May 3, 2013
* One-year Extension Compliance Date: May 3, 2014 (request submitted)

* ULSD-fired units (Fast Track Diesels)
expected to add Oxidation Catalyst to the
exhaust stream. 2-3 months shipment,
installation and testing (once engineered
and purchased). Units will only need to be
offline for 1-2 days.

catalyst will oxidize SO2, creating sulfuring acid.

* OPTIONS:

(1) Apply for Exemption (Request Submitted)

(2) Use Lower Sulfur Diesel Oil and Control Costs

(3) Use Liquefied Natural Gas - subject to rule if dual-
fired (use of %5 Diesel Fuel for ignition)

(4) Installation of dry limestone scrubbing plus baghouse,

then catalyst

* Cost Impacts of other options:
(1) [none]

(2) $73,000,000 per year increase

* Tenjo $340,000 each if separate
* Dededo $200,000 each if separate
* Manenggon 1&2 $406,000 each if

separate Cabras 3&4 $3,060,000
 Talofofo 1 and 2 $340,000 each if MEC 8&9 $3,441,000
separate (3) Cost of LNG Conversion

TOTAL COST = $3,000,000 to $4,250,000 |Cabras 3&4 $3,060,000

MEC 8&9 $3,441,000

(4) $58,000,000 per year increase
Cabras 3&4 $191,175,000

MEC 8&9 $218,190,000

* Cost Impacts of other options:
(1) [none]

(2) Operating Costs

Cabras 3&4 $551,000

MEC 8&9 $620,000

(3) Cost of LNG Fuel

Cabras 3&4 $551,000

MEC 8&9 $620,000

(4) $58,000,000 per year increase
Cabras 3&4 $4,190,000

MEC 8&9 $4,700,000

« $37,500 per unit for each day of non-compliance.

¢ Tenjo $183,000

* Dededo $72,000

* Manenggon 1&2 $74,000
 Talofofo 1 and 2 $61,000
TOTAL COST = $390,000

* $37,500 per unit for each day of non-
compliance.

o [ssue: limited number of suppliers

* Issue: oxidation could be up to 40% SO2
>>> 33% or higher increase in cost of fuel
>>> 33% or higher increase in cost of fuel

>>> More fuel would be needed to heat exhaust gases to temperature high enough to convert to CO

(very expensive)
>>> need feasibility study
* Issues with LNG conversion

Greenhouse Gas Requirements

* New Source or Major Modification Permitting
Rules: Requires Best Available Control Technology
at permitting. Generally requires energy
efficiency.

* New Source Performance Standards: Current
proposal does not apply to non-continental
sources.

 Each Title V facility must apply to add GHG to
Title V permit by July 1, 2012

All units as they are built or modified.
Existing modify Title V Permits

* New Source or Major Modification Permitting
Rules: Jun 3, 2010

* New Source Performance Standards: Proposed
Rules expected to be finalized Fall of 2012. «
Existing units need TitleV permit modifications.

* New Source or Major Modification Permitting
Rules: Jun 3, 2010

RFO-Fired Units (SSD) - sending exhaust gases directly to | Energy efficient operation of units and plant.

¢ Could require capital costs.

* Could be cost savings.

Clean Water Act Section 316b
Requirements

* New Source or Major Modification Permitting
Rules: Requires Best Technology Available (BTA)
at permitting or permit revision.

*Existing Facilities: Requires extensive
operational changes to the existing cooling
water intakes.

All units (Cabras 1,2,3 and 4; Tanguisson 1
and 2) are subject to the rule.

* Final Rule expected Fall 2012.

* Compliance required at NPDES permit
renewal. Tanguissen received renewal permit
before requirements Final. Requirement for
study and mitigation in new permit.
Requirement for study and mitigation in drfat
cabras permit.

* Upon permit renewal

2 Options:

* Option1: Demonstrate mimimal fish
impingement.

* Option 2: reduce inflow to 0.5 feet per second.

 Costs Unknown

 Study cost $140,000 per site

* $37,500 per unit for each day of non-compliance.|* $37,500 per unit for each day of non-

compliance.



C Capacity Reserve Analysis

APPENDICES
Guam Power Authority
2013 Integrated Resource Plan

C-1



S5AIC.

via e-mail:  jsablan@gpagwa.com

February 14, 2013

Mrs. Jennifer Sablan
Guam Power Authority
P.O. Box 2977
Hagatna, Guam 96932

Subject: Guam Power Authority Integrated Resource Plan —
Capacity Reserve Analysis

Mrs. Sablan,

The Guam Power Authority (GPA) engaged R. W. Beck, an SAIC Company, to assist in evaluating
which of the GPA generating units are candidates for ongoing operations and which units are
candidates for retirement. R. W. Beck has conducted a capacity reserve analysis, in coordination
with GPA, to assist GPA in deciding which units are needed to provide reliable power to meet
system demand, either actively or in a reserve role, versus those units that could be retired. The
capacity reserve is the difference between the dependable capacity available and the anticipated peak
demand. The analysis included a review of the size and reliability of GPA’s primary energy
producing units and an assessment of the combination of units that provide for the most efficient
reserve capacity.

R. W. Beck in coordination with GPA developed a list, a dispatch stack, of the GPA units based on
operating costs, to identify the existing units that should be dispatched to meet system demand in the
most cost effective manner. This analysis included a review with GPA to identify any unit or system
drivers or constraints that would result in adjustment to the stack, such as operating limits in the
permits, or units that supply voltage support to the grid. Of the units that did not actively dispatch to
meet system demand, we evaluated which were operable, which could be the most efficient
resources for reserve capacity, and which units could be useful for other reasons, such as voltage
support. Of the units shown to be the best candidates for reserve and reliability purposes, we
assessed the need for any significant maintenance, repairs, renewals, upgrades, or enhancements to
help ensure the units meet industry standards of operability and be expected to provide for adequate,
long-term reliability.

R. W. Beck and GPA performed a second iteration of the analysis after conducting the modeling of
the long-term resource planning to determine if any proposed generating options resulted in
adjustment to the analysis described above for the existing units.

H:\011285\3152111003\WP\GPA Capacity Reserve Ltr (021413).doc
SAIC Energy, Environment & Infrastructure, LLC



Guam Power Authority
February 14, 2013
Page 2

Reliable Delivery of Power

Meeting system demand requires not only generation, but also transmission and distribution. The
Institute of Electrical and Electronics Engineers (IEEE) has established reliability indicators that are
commonly used by electric power utilities. The three primary indicators are System Average
Interruption Frequency Index (SAIFI), System Average Interruption Duration Index (SAIDI), and
Customer Average Interruption Duration Index (CAIDI). SAIFI is the average number of
interruptions that a customer would experience over a year. SAIDI is the average outage duration
for each customer served, and CAIDI is the average outage duration that any given customer would
experience. The table below shows the indicators for publicly owned utilities based on the American
Public Power Associations (APPA) 2009 survey along with the indicators for GPA. The data in the
table is presented to help quantify and understand the capacity reserve analysis discussed further
herein and is from the APPA 2009 Distribution Reliability & Operations Survey.

Table 1
Reliability Indices
Measure SAIFI SAIDI CAIDI
(Frequency) (Minutes) (Minutes)
Top Quartile Range 0.25 14.66 38.74
Upper Middle Quartile Range 0.54 34.27 61.63
Lower Middle Quartile Range 0.87 50.84 75.33
Bottom Quartile Range 2.09 174.55 169.57
Average 0.88 68.98 86.75
GPA (Oct 2010 — Sep 2011) 16.78 738.26 43.98

Based on the relatively high SAIFI, SAIDI, and CAIDI values above, reliability is a major issue for
GPA. Because reserve capacity can increase reliability, the need to have sufficient and reliable
reserve capacity is important to GPA. It should be noted that the data above includes interruptions
caused not only by issues with generation, but also transmission and distribution. While we cannot
quantify the degree to which the above values are a function of transmission/distribution issues, we
understand that generation reliability is significant issue for GPA. Therefore, our analysis has
focused primarily on the GPA generating units.

GPA System Supply and Demand

Typical utility practice is to employ a combination of baseload, intermediate, and peaking units to
meet system demand for capacity and energy. Baseload units provide the majority of the required
system energy and are typically dispatched at full load and designed to operate on a continuous basis
to meet the minimum system capacity and energy demand. These units typically have lower
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operating costs and commonly utilize boiler and steam turbine (ST) technology. Intermediate units
are typically employed to provide the varying capacity and energy needs of the system on a daily or
weekly basis. Historically, these units have higher costs than baseload units, but are generally
designed to have more operating flexibility to follow system load. Intermediate units are typically
based on combustion turbine (CT) technology in combined cycle with a ST peaking units are
typically employed to provide capacity and energy to cover the peak system capacity and energy
demand sometimes for only a few hours. These units typically have higher operating costs per unit
of production, but can cycle on and off frequently and ramp up to full production quickly.
Reciprocating engines (Recip) and CT are often utilized for peaking service.

The existing generating resources operated by GPA are summarized in the table below. GPA has
generating resources with a total nameplate rating of approximately 550 MW.

Table 2
Summary of GPA Generation Resources
Unit Technology Fuel Nameplate Service

Capacity, MW Date
Cabras 1 Boiler & ST RFO No. 6 66 1974
Cabras 2 Boiler & ST RFO No. 6 66 1975
Cabras 3 Slow Speed Recip RFO No. 6 393 1996
Cabras 4 Slow Speed Recip RFO No. 6 39.3 1996
Dededo CT 1 CT Diesel No. 2 23 1992
Dededo CT 2 CT Diesel No. 2 23 1994
Dededo Recip 1-4 Medium Speed Recip Diesel No. 2 2.5 ea/10 total 1972
Macheche CT CT Diesel No. 2 22 1993
Marbo CT CT Diesel No. 2 16 1993
MDI Recip 1 & 2 Medium Speed Recip Diesel No. 2 5.3 ea/10.6 total 1993
Piti 8 (MEC) Slow Speed Recip RFO No. 6 442 1999
Piti 9 (MEC) Slow Speed Recip RFO No. 6 442 1999
Piti 7 (TEM) CT Diesel No. 2 40 1997
TalofofoRecip1 & 2  Medium Speed Recip Diesel No. 2 4.4 ea/8.8 total 1994
Tanguisson 1 (PRU)  Boiler & ST RFO No. 6 26.5 1976
Tanguisson 2 (PRU) Boiler & ST RFO No. 6 26.5 1976
Tenjo Recip 1-6 Medium Speed Recip Diesel No. 2 4.4 ea/26.4 total 1994
Yigo CT CT Diesel No. 2 22 1993

Understanding the system demand in terms of peak and average capacity needs, as well as the load

shape, is the first step in assessing capacity reserves. To that end we have reviewed the historical
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system demand and the projections for future system demand in coordination with GPA. The results
of this review indicate an historic peak demand of approximately 270 megawatts (MW). The
historical and projected system demand is presented in the figure below.

290
-
285 - z -
/
280 p Zz
\ /
275 \ r\ —
V4
265 —
\
260 - 7
«= = Projected
255 1— Actual
250 T T T T T T T T T T T T T T T L T T 1
o N MM g N O N0 O - N T N O N 00 O
o O O o o O o o o i — i o i i - Lae) [ i
O O O O O O O O O O O O O O Obb o o o
N &N &N N N N N N N N N N N N N N NS &

Figure 1 - Historical and Projected System Demand

GPA has approximately 550 MW of installed power generating capacity to meet its peak load of
approximately 270 MW. The available generation over and above the 270 MW needed to meet the
system peak load, 280 MW of installed capacity, represents approximately 100 percent of the peak
system demand, which is significant back up generation.

Reserve Margins

Electric utilities in the mainland U.S. are typically required to have access to certain levels of
capacity on reserve to support the grid in the event of a forced or scheduled outage of the units that
are typically dispatched to meet system demand. The capacity reserves can be maintained in various
forms, including maintaining units with capacity equal to a percentage of peak system demand,
either as spinning or non-spinning reserves, and/or having a certain level of interruptible load that
can be curtailed to reduce system demand. Reserves can be determined by a loss of load probability
(a statistical approach) or by the size of a single generating unit within a service territory. There are
varying philosophies relating to how to determine the amount of capacity reserves to maintain.

Selection of a capacity reserve margin is not an exact science. Statistically, the probability that there
would be a service interruption due to insufficient capacity is a complex calculation involving a
number of variables with different probabilities of occurrence. Mathematically, having a greater
number of smaller units provides higher probability of reliability than having fewer larger units.
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Further, stand alone systems generally require larger reserve margins than those that have
interconnections to other systems.

In the 1930°s ConEd in New York was the first utility to attempt to quantify the amount of excess
capacity needed to assure a high degree of reliability. ConEd considered the loss of its single largest
unit or 15 percent of the peak demand as reasonable basis for setting reserve margins. In the 1970’s
one Pennsylvania utility determined that it had a service interruption rate of 1 day in 10 years, based
on historical data of its system as it was planning for the addition of new generation. These methods
of setting reserve margins became the basis for the industry standards that are still used in today.

Statistical analysis is used in some cases, based on the number of units being employed to meet
demand and the forced outage rates of those units, to determine the expected potential duration of
time that system demand would not be met. For example, as was the case with the Pennsylvania
utility, a target may be to maintain sufficient additional capacity to statistically avoid failing to meet
system demand for more than 1 day in every 10 years. For large systems with numerous generating
units, this philosophy works to reduce the percentage of excess capacity required assuming low
forced outage rates. Another method is to maintain sufficient additional capacity to support loss of
large generating units or transmission assets, and may include geographic consideration. As of a
result of the varying methodologies employed, typical capacity reserves in the mainland U.S range
from 10 to 18 percent of peak system demand.

It is important to note that relative to large systems in the mainland U.S. the GPA system has a small
peak demand and has a small number of generating units. The impact of the loss of one unit can be
more significant to a smaller system than to a larger system, because it likely represents a larger
portion of the generation being operated to meet the load. Therefore, it is prudent to be conservative
in determining the amount of capacity reserve to maintain and what form that capacity takes.

Current Dispatch Stack

To gain insight into the amount and form of GPA’s capacity reserve we developed a simple dispatch
stack, based on the operating cost for each unit, which identified the most cost effective way to
dispatch the units into service. Figure 2 below shows the dispatch stack of the existing GPA units.
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Figure 2 - Current Unit Dispatch Stack

Based on the dispatch stack presented in Figure 2 above, the slow speed Recips (Cabras 3 and 4
along with Piti 8 and 9) are the most economical units and should be used to meet load first. These
four units can provide a majority of the capacity (and energy) needed to meet the GPA system
average load. However, to provide the balance of the capacity needed to meet the average system
demand the Cabras 2 unit would need to be dispatched. Cabras 2 would only need to be dispatched
at part load to meet the average system demand. Based on economic dispatch, the Cabras 1 unit
would be the next unit to be placed into service to meet peak system demand.
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The Cabras 1 and 2 units are conventional boiler and ST technology. This technology is typically
used in baseload service and is generally not designed to be most efficient at part load or to quickly
swing load to meet variances in system demand. The next units in the dispatch stack are the
Tanguisson 1 and 2 units, which are also conventional boiler and ST technology. GPA has indicated
that the Tenjo Recips are often called on to meet system demand because there are multiple units
that can be started and shutdown quickly, which can be operated at part load, and have the ability to
load follow more readily than the larger Cabras and Tanguisson units. Further, historical data
indicates that GPA does utilize units higher in the stack, such as Macheche and Piti 7 to meet system
demand, during times when units lower in the stack are not available.

N-2 Methodology

A dispatch stack based on operating costs provides some insight into a cost effective way to dispatch
units to meet system demand. This approach, used in conjunction with the loss of the single largest
unit (N-1) philosophy can begin to quantify a reserve margin for the GPA system. GPA is a small
isolated system with few generating units relative to the larger systems in the main land U.S. A
single unit on the GPA system meets the demand of a large percentage of the system demand.
Therefore, to be conservative in our analysis, we considered the loss of the two largest units (N-2)
rather than just the loss of the single largest unit. The resulting dispatch stack for the GPA system
using this N-2 methodology resulted in the loss of the Cabras 1 and 2 units and is depicted in Figure
3 below. The N-2 approach results in the loss of system capacity of between 122 MW and 132 MW,
or approximately 45 percent of peak demand. The revised dispatch stack, incorporating the loss of
the two largest units indicates that several other existing units, including Tanguisson 1 and 2, the
Tenjo Recips, the Talafofo and MDI Recips, and the Macheche and Yigo CTs, become critical to
GPA being able to successfully meet system demand.
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Figure 3 — Current N-2 Dispatch Stack

A 45 percent reserve margin might seem excessive based on discussion comparison to mainland U.S.
utilities, but other factors should be considered, such as the availability of the units and the system.

Forced Outage Rates

To further refine the N-2 methodology we analyzed the availability, specifically the forced outage
rates, of the units involved in meeting GPA system demand to determine if any of the units have
excessively high or significantly low forced outage rates. Baseload units that are expected to deliver
a large portion of the system capacity and energy needs that have high forced outage rates coupled
with reserve units that also have high forced outage rates can disguise a seemingly high reserve
margin, which may result in a system with excessive service interruptions. The available capacity
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(versus nameplate rating) and the equivalent forced outage rates for the GPA units are presented in

table 3 below.

Table 3
Summary of Unit Available Capacity and EFOR
Unit Technology Nameplate Available EFOR, % ©
Capacity, MW Capacity, MW

Cabras 1 Boiler & ST 66 66 7.0
Cabras 2 Boiler & ST 66 66 13.0
Cabras 3 Slow Speed Recip 39.3 39.3 2.0
Cabras 4 Slow Speed Recip 39.3 39.3 4.0
Dededo CT 1 CT 23 0 NA
Dededo CT 2 CT 23 0 NA
Dededo Recip 1-4 Medium Speed Recip 2.5 ea/10 total 7.5 0.0
Macheche CT CT 22 19 0.0
Marbo CT CT 16 0 NA
MDIRecip 1 &2 Medium Speed Recip 5.3 ea/10.6 total 10.6 0.0
Piti 8 (MEC) Slow Speed Recip 44.2 44.2 3.0
Piti 9 (MEC) Slow Speed Recip 44.2 442 3.0
Piti 7 (TEM) CT 40 40 0.0
Talofofo Recip 1 &  Medium Speed Recip 4.4 ea/8.8 total 8.8 0.5
2

Tanguisson 1 (PRU) Boiler & ST 26.5 26.5 3.0
Tanguisson 2 (PRU) Boiler & ST 26.5 26.5 3.0
Tenjo Recip 1-6 Medium Speed Recip 4.4 ea/26.4 total 26.4 0.6
Yigo CT CT 22 0 0.1

(1) Data provided from Generation Administration for 2008 through 2012.

A review of the availability and forced outage data shows that the availability of the units is trending
upward, which should work to mitigate service disruptions. However, the two largest units have the
highest forced outage rates. Therefore, the units that provide the reserve capacity need to have high
availability and low forced outage rates. Should the Cabras 1 and 2 units be out of service, then the
Tanguisson units, the recip units, and a CT unit would be needed to meet the system demand.

Growth Planning

Figure 4 contains various forecast scenarios for GPA. The high tourism — high infrastructure
scenario (H&H), peaking in 2014 at 332 MW then tapering down in 2018 to 297 MW represents the
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earliest peak GPA would have to meet with its existing units as new resources would not yet be
available. New resources would not yet be available because of construction schedules and in some
cases unavailability of a fuel resource, which has been determined through another study. Similar
scenarios show impact of decreasing assumptions in tourism or infrastructure activities which are
primarily related to the military buildup activities over three to four years. A delay in the military
buildup activities due to environmental assessment requirements, EPA Delay scenario, would
require capacity needed to support 329 MW peak in 2017 for buildup activities.

Forecast Scenarios: Peak Demand
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Figure 4 — Forecast Scenarios

The revised dispatch stack presented in Figure 5 below is based on the N-2 methodology and shows
GPA has sufficient installed capacity to support peak load under the H&H projection.
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Figure 5 — Forecast N-2 Unit Dispatch Stack

Capital investment to maintain high unit availability for Piti 7 (TEMES CT) and all units that fall
under it in the dispatch order should be considered to meet reserve margin requirements based on an
N-2 or loss of load probability methodology. Additionally, other unit retirements may be considered
after 2019 when buildup activities subside and new resources are available that can improve overall
operating costs.

Conclusions

The results of our analysis indicate that the following units should be considered for retirement and
capital expenditures related to the units should be refocused on units lower in the dispatch stack.
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e Marbo CT

e Dededo Diesel
e DededoCT 1
e Dededo CT 2

We note, officially “retiring” units typically has more relevance in large competitive markets with
multiple participants, including independent system operators and independent power producers,
with capacity and energy markets. GPA operates in an island system and is the only power provider
on the system. Therefore, the retirement decision and associated actions do not have a mandated
deadline and may need to be deferred until the generating resources identified by the long-term
resource planning study are in service.

Should you have any questions or like to discuss the analysis included herein please contact me at
913-768-0090 or bruner@saic.com.

Sincerely,

SAIC Energy, Environment & Infrastructure, LLC

g

Robert A. Brune
Senior Project Manager

RAB
ec: John Cruz, Jr.,, GPA

Steve Brodsky, SAIC
Jennifer White, SAIC
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September 18, 2012

VIA E-MAIL

John Cruz

Manager, SPORD

Guam Power Authority

P.O. Box 2977

Hagatna, Guam 96932-2977

Subject: 2012 Demand-Side Management Study

Dear Mr. Cruz:

At the request of Guam Power Authority (“GPA”), R. W. Beck, Inc., an SAIC Company (“R.
W. Beck”) performed an evaluation of the cost-effectiveness of residential and commercial
demand-side management (“DSM”) measures for potential implementation by GPA. The
purpose of the study was to supplement certain integrated resource planning (“IRP”) analyses
and studies currently being undertaken by GPA for filing with the Guam Public Utilities
Commission. The study identified potential DSM measures that could be used by residential
and commercial electric customers of GPA to reduce electric energy consumption and
estimated the potential benefits and impacts to GPA’s electric system.

The study was performed pursuant to Amendment No. 1 to Contract No. C-10-010 dated
February 28, 2012 between GPA and R. W. Beck (the “Agreement”). The Demand Side
Management Study report has been prepared for the use of GPA for the specific purposes
identified in the report and should not be relied upon for any other purpose or by any other
party unless authorized by R. W. Beck in accordance with the Agreement.

The projections presented in the report were developed on the basis of the assumptions and
circumstances described therein. In preparing the report, we have made certain assumptions
with respect to conditions that may exist or events that may occur in the future. While we
believe the use of such assumptions to be reasonable for the purposes stated herein, we offer no
other assurances with respect thereto, and it should be anticipated that some future conditions
may vary significantly from those assumed therein due to unanticipated events and
circumstances. To the extent that future conditions differ from those assumed in the analysis,
actual results and outcomes may vary from those projected.

The conclusions, observations and recommendations contained in the report attributed to
R. W. Beck constitute the opinions of R. W. Beck. To the extent that statements, information,
and opinions provided by GPA or others have been used in the preparation of the report,
R. W. Beck has relied upon the same to be accurate and for which no assurances are intended
and no representations or warranties are made. R. W. Beck makes no certification and gives no
assurances except as explicitly set forth in the report. The report summarizes our work up to
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the date of the report; changed conditions which occur or become known after such date could
affect the results presented in the report to the extent of such changes.

We appreciate the continuing opportunity to provide services to GPA. Should you have any
questions, please feel free to give me a call at (407) 648-3588.

Sincerely,

R. W. BECK, INC.

Navid Nowakhtar, M. A., LEED GA
Economic Consultant

c: J. White
c: J. Schaefer
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EXECUTIVE SUMMARY

At the request of Guam Power Authority (“GPA”), R. W. Beck, Inc., an SAIC
Company (“R. W. Beck”), was retained to perform an evaluation of the cost-
effectiveness of residential and commercial demand-side management (“DSM”)
program measures for potential implementation by GPA. The study is designed to
supplement the integrated resource planning (“IRP”) analyses and studies currently
being undertaken by GPA for filing with the Guam Public Utilities Commission
(“GPUC”). This report is also intended to satisfy the requirements of the GPUC that
GPA perform a DSM study as part of its IRP filing.

This DSM study was conducted in a manner to provide a practical investigation of
DSM program potential for GPA, evaluating the cost of the program measure
commensurate with the size and scope of GPA’s electric system. The analysis was
conducted in two phases: (i) a technical screening assessment, and (ii) an economic
screening analysis.

The technical screening assessment involved a review of potential DSM options. DSM
measures previously examined for GPA during prior IRP efforts for technical potential
were combined with R. W. Beck’s existing database of DSM measures deployed in
other projects, and the entire set of measures were evaluated for technical potential
using updated engineering estimates of energy and peak demand savings.

Technical potential (energy and demand savings) estimates were prepared using
weather patterns specific to GPA, and were vetted to make sure that savings estimates
were reasonable compared to approximate Guam baselines. A wide array of technical
options was considered for both the residential and commercial sector, including
measures previously abandoned, to ensure updated engineering intelligence pertaining
to certain measures was evaluated objectively. DSM measures were also qualitatively
evaluated for implementation in the GPA service area, and factors such as scalability,
viability on an island terrain and in a tropical climate, and adoption potential were
considered. Consistent with the scope of services for this study, the two measures in
each sector (residential and commercial) that were deemed most promising from a
technical perspective were considered for further evaluation during the economic
screening analysis.

The economic analysis was performed using a cost-benefit evaluation model
developed by R. W. Beck in partnership with EPRI (the “EPRI Model”). R. W. Beck
developed this concise spreadsheet tool to assist utilities with the assessment of the
costs and benefits associated with electric system improvements and efficiencies
(“Programs”), including capital improvement projects, distributed generation and
storage, and other energy efficiency incentives or efforts that reduce demand and
energy consumption. The key components of avoided cost (or benefits) that are
analyzed in this tool are: Avoided or Delayed Generation or Purchased Power
Capacity Additions (demand savings), Avoided Costs of Energy Production, Avoided
Transmission and Distribution cost (including avoided capital expenditures), System

kW ECK
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Loss savings, Avoided ongoing Operation and Maintenance (“O&M?”) costs associated
with Transmission and Distribution system improvements (if any) and the value of
potential power market sales of resources that are free to serve the external market in
place of the energy generation that has been avoided as a result of the Program. The
central Program Cost components are generally treated as exogenous (or external
estimates entered by the user) and include the ability to model specific incentives with
customer adoption projections or generic Projects with an all-in cost. Benefit-Cost
ratios are then developed based on all input and analyses. Not all elements of avoided
cost are applicable for a given utility Program, and R. W. Beck has taken care to
specify benefits and costs according to the measure in question. Table ES-1 below
summarizes the measures that were evaluated for economic potential by sector.

Table ES-1
DSM Measures Evaluated for Economic Potential
Residential Commercial
2.5 Ton Central A/C — New Unit 60 Ton Chiller, 8 x 5 Operation
CFL Lighting (25 Watts) CFL Lighting (25 Watts)

In performing this economic screening analysis, industry-standard techniques and
formulae were applied to the evaluation of the DSM measures. The GPA Smart Grid
Business Case model and the GPA IRP data warehouse were used as the main sources
of information on marginal resource characteristics and energy and demand rates. The
economic screening analysis was performed from the perspective of GPA (e.g.,
marginal power supply costs of GPA were compared to DSM measure costs).

Per the scope of services for this study, detailed projections of DSM program
saturations, potential customer penetration rates, and utility incentive programs were
not developed. Instead, the economic screening was performed based on a
conservative estimate of adoption per DSM measure based on projected GPA
customer counts by sector, beginning in calendar year 2013 with no incremental
increases during the study period. Importantly, the economic analysis did not assume
any level of incentive on the part of GPA for a given measure.

Cost-effectiveness evaluations were performed for three different perspectives on
DSM program implementation, as follows®.

Utility Cost Test (“UCT”’) — A measure of whether the benefits of avoided utility
costs are greater than the costs incurred by a utility to implement the DSM
program.

Rate Impact Measure (“RIM”) Test — A measure of whether utility ratepayers
that do not participate in a DSM program would see an increase in retail rates as a
result of other customers participating in a utility-sponsored DSM program.

! The EPRI model result is identical to the Total Resource Cost Test described below. Additional ratios
were developed from the constituent components of avoided cost and measure cost as tracked in the
EPRI model.
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Total Resource Cost (“TRC”) Test — A measure of whether the combined
benefits of the utility and customers participating in the DSM program are greater
than the combined costs to implement the DSM program.

Summary results of the economic screening are presented below in Table ES-2. The
table provides present value benefit to cost ratios computed over the period 2013-2022
for each DSM measure for each of the cost-effectiveness tests described above.

GPA established that a DSM measure must pass both the UCT and the RIM Test
before it would promote a DSM measure as part of its IRP filing. A benefit to cost
ratio of greater than 1.0 for the UCT and the RIM Test indicates that GPA could
promote and develop a given DSM program such that the program would reduce
GPA’s operating costs at a level greater than the cost of the program and that net
benefits derived from the program would not cause an increase in the retail rates
charged to GPA customers.

None of the DSM measures evaluated for economic potential were found to pass both
the UCT and RIM Test criteria. As such, GPA is not including any projections of
DSM impacts in its IRP filing. However, GPA may choose to implement DSM
programs for reasons that are different than the economic conditions considered. For
instance, GPA may choose to ignore adverse retail rate impacts and implement DSM
programs based on the TRC Test results. Furthermore, to the extent GPA desires to
explore increased incentive levels in the future, the results shown herein will be
impacted. Refer to Section 3 of this report for a more detailed tabular summary of the
cost-effectiveness screening as well as some important assumptions underpinning the
results.

Table ES-2
Summary Results of DSM Cost-Effectiveness
B/C Ratio
Residential Measures UCT RIM TRC
2.5Ton Central A/C - New Unit 10.619 0.914 0.357
CFL Lighting (25 Watts) 2.234 0.691 1.916

Commercial Measures
60 Ton Chiller, 8 x 5 Operation 83.637 0.988 1.447
Commercial CFL Lighting (25 Watts) 3.805 0.792 3.264

In addition to the results presented in this report, Appendix A provides detailed results
tables from the EPRI model summarizing the ultimate economic screening analysis
results for each of the four measures.
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Section 1
INTRODUCTION AND
DESCRIPTION OF STUDY

At the request of Guam Power Authority (“GPA”), R.W. Beck, Inc., an SAIC
company, (“R. W. Beck”) was retained to perform an evaluation of the cost-
effectiveness of residential and commercial demand-side management (“DSM”)
program measures for potential implementation by GPA. The study is designed to
supplement the integrated resource planning (“IRP”) analyses and studies currently
being undertaken by GPA for filing with the Guam Public Utilities Commission
(“GPUC™). This report is also intended to satisfy the requirements of the GPUC that
GPA perform a DSM study as part of its IRP filing.

This report has been prepared for the use of GPA for the specific purposes identified
in this report and is solely for the information of and assistance to GPA and should not
be relied upon for any other purpose or by any other party unless authorized by
R. W. Beck.

The projections presented in this report were developed on the basis of the
assumptions and circumstances described herein. In preparing this report, we have
made certain assumptions with respect to conditions that may exist or events that may
occur in the future. While we believe the use of such assumptions to be reasonable for
the purposes stated herein, we offer no other assurances with respect thereto, and it
should be anticipated that some future conditions may vary significantly from those
assumed herein due to unanticipated events and circumstances. To the extent that
future conditions differ from those assumed in the analysis, actual results and
outcomes may vary from those projected.

The conclusions, observations, and recommendations contained herein attributed to
R. W. Beck constitute the opinion of R. W. Beck. To the extent that statements,
information, and opinions provided by GPA or others have been used in the
preparation of this report, R. W. Beck has relied upon the same to be accurate and for
which no assurances are intended and no representations or warranties are made.
R. W. Beck makes no certification and gives no assurances except as explicitly set
forth in this report. This report summarizes our work up to the date of this report;
changed conditions which occur or become known after such date could affect the
results presented in the report to the extent of such changes.
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Section 2
APPROACH AND METHODOLOGY

Technical Screening Assessment

The first step in the study process included a technical screening assessment. The
technical screening assessment involved a review of potential DSM options. DSM
Measures previously examined for GPA during prior IRP efforts for technical
potential were combined with R. W. Beck’s existing database of DSM measures
deployed in other projects, and the entire set of measures were evaluated for technical
potential using updated engineering estimates of energy and peak demand savings.

Technical potential (energy and demand savings) estimates were prepared using
weather patterns specific to GPA, and were vetted to make sure that savings estimates
were reasonable compared to approximate Guam baselines. A wide array of technical
options was considered for both the residential and commercial sector, including
measures previously abandoned, to ensure updated engineering intelligence pertaining
to certain measures was evaluated objectively. DSM measures were also qualitatively
evaluated for implementation in the GPA service area, and factors such as scalability,
viability on an island terrain and in a tropical climate, and adoption potential were
considered. Consistent with the scope of services for this study, the two measures in
each sector (residential and commercial) that were deemed most promising from a
technical perspective were considered for further evaluation during the economic
screening analysis.

Economic Screening Analysis

The economic analysis was performed using a cost-benefit evaluation model
developed by R. W. Beck in partnership with EPRI (the “EPRI Model”). R. W. Beck
developed this concise spreadsheet tool to assist utilities with the assessment of the
costs and benefits associated with electric system improvements and efficiencies
(“Programs”), including capital improvement projects, distributed generation and
storage, and other energy efficiency incentives or efforts that reduce demand and
energy consumption. The key components of avoided cost (or benefits) that are
analyzed in this tool are: Avoided or Delayed Generation or Purchased Power
Capacity Additions (demand savings), Avoided Costs of Energy Production, Avoided
Transmission and Di