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Electrical Distribution

Generation and distribution of electrical power on Guam is provided by the
Guam Power Authority (GPA). The Guam Power Authority Act established GPA
in 1968, and they have been the major supplier of electricity for the
Government of Guam ever since. According to the 2013 GPA Integrated
Resource Plan, in FY 2012, GPA had 48,512 customers, including residential,
commercial and military users. GPA is considered a full service electric utility,
which means that it generates, transmits, and distributes electric energy from
its various power generation resources to all individual customers. GPA has
established a total generation capacity of 552 Megawatts (MW) for the island of
Guam (including 181 MW from Independent Power Producers), with the highest
peak system demand to date of 281.5 MW. There are roughly 660 miles of
transmission and distribution lines and 29 substations throughout the island.

GPA's existing operations are regulated by the environmental operating
permits issued for each power plant by the U.S. Environmental Protection
Agency (EPA). Several GPA generation units located at various power plants on
Guam are classified by the EPA as a “synthetic minor source of power”. This
classification applies to units that require specific operational hour limits which
are imposed for the purpose of pollutant emissions reduction. According to
GPA’s 2013 Integrated Resources Plan, power plants / generation units (along
with their capacities) proximate to Hagatia include:

®  Combustion Turbine Power Plant, Piti
" Piti7 (39.3 MW capacity)
®  Low-Speed Diesel Power Plant, Piti
" Piti 8 (43.2 MW capacity)
" Piti 9 (43.2 MW capacity)
®  (Cabras1& 2 Power Plant, Piti
®  (Cabrasi (6o MW capacity)
®  (Cabras 2 (60 MW capacity)
®  (Cabras3 &4 Power Plant, Piti
®  (Cabras3(37.7 MW capacity)
" Cabras 4 (37.7 MW capacity)

There are limitations presented for electrical infrastructure site options located
on the western coast of the island (including Hagatia), due to congestion
around the port and marinas and proximity to various national parks and
environmentally sensitive areas such as coastlines and wetlands. The
environmental permitting process, taking a significant amount of time to
proceed, can also be a constraining factor to power generation development,
although this does not affect Hagatfia. Additionally, the extensive use of
overhead transmission cables is very visible in the urbanized setting of Hagatia
due to the number and close adjacency of transmission facilities. Furthermore,
there is private residential encroachment within infrastructure easements. Most
utilities are not located in their 10 foot designated utility easements due to this.

Hagatfia Power System

The GPA infrastructure in Hagatia consist mostly of secondary overhead
conductors (power lines), with several transmission lines and primary overhead
conductors passing through the entirety of Hagatfia (along Routes 7 and 7a, and
along Marine Corps Drive near Adelup Point). Transmission lines are held up by
power poles, and transfer energy from power plants to electrical substations.
Overhead conductors connect to these transmission lines and transfer power to
the different users connected to the distribution system. Primary and secondary
conductors differ in their sizing and varying current-carrying capacity. In total,
there are roughly 21,000 feet of transmission lines, and 115,200 feet of
overhead (primary and secondary) conductors in Hagatia (see Figure 16). There
are very few underground conductors in Hagatia, more than 75% of which are
primary underground conductors (see Figure 16). In total, there are roughly
14,864 feet of underground (primary and secondary) conductors. With the
majority of transmission facilities above ground, views within Hagatfa are
impacted by these facilities, which can give a cluttered and distracting view.
Hagatfia contains approximately 736 power poles, with a lack of available poles
in certain areas (primarily to the east of Route 4), which may lead to current
and/or future capacity needs in Hagatia.

The only electrical station or substation in Hagatia proper is the Hagatia
substation (pictured below), which has a max rating capacity of 936 Amps, a
current max load of 646 Amps, and hosts three 115 kV lines and one 115 kV/35
kV transformer. While the size of Hagatia is small compared to other
jurisdictions (1 square mile), there are a high concentration of residential and
commercial users of electricity in Hagatia.

Future Anticipated Improvements

The 2005 GPA System Stability Study identified GPA infrastructure throughout
the island, and provided insight on existing deficiencies, with specific suggested
improvements to all substations, including the Hagatfia substation. One
suggestion that came out of this assessment was that the ground overcurrent
relays cannot provide adequate protection for the transmission lines connecting
to the Hagatia substation, and should be replaced with ground distance relays.
Ground overcurrent relays and ground distance relays are both types of
transmission line protection. Ground overcurrent relays are the simplest and
cheapest, and usually the quickest to need readjustment or replacement. Since
this study was completed, line reclosing and load profiling has been conducted
by GPA to address deficiencies with transmission line protection.

GPA has identified many future infrastructure improvements to be undertaken
throughout the island of Guam, several of which apply directly to Hagatfa.
Many of these projects are part of their Engineering CIP listing for years 2011-
2015. All future (or recently completed) anticipated electricity infrastructure
projects relevant to Hagatia are listed below and identified on Figure 16.

Table 16. Electrical Capital Improvements Projects, 2011-2015

Capital Improvement Project Funding Source

System Stability and Relay $2,494,375 Revenue bonds and bond funds
Coordination Underground Fiber
Optic Lines*

GPA Connected Grid Project*

$16,603,507 DOE Smart Grid Initiative Grant

Energy Efficient Street lighting $2,500,000  GEO Energy Efficiency and
Project Conservation Block Grant
Hagatiia Substation 115Kv and $2,940,000 Bond funds

34.5kV Breaker Replacements*

Hagatiia Substation Transformer $1,250,000 Bond funds

Capacity Upgrade*

Line Reclosing and Load Profiling* $1,038,750  Bond funds

Renewal Energy Street Lighting* $1,200,000  US EDA (2011 CEDS)
Guam Museum Renewal Power $500,000 US EDA (2011 CEDS)

Sources: Guam Power Authority; GPA Engineering CIP, 2011; 2011 CEDS, 3rd year update;
http://guampowerauthority.com/gpa_authority/strategicplanning/gpa_strategic_planning.php
NOTE: * = According to GPA, project has been completed as of 2015

These engineering projects portray a great effort to improve upon in the
existing electrical distribution system in Hagatia and for the overall system in
Guam. Upgrades and limitations being addressed for the Hagatfia substation,
as well as the installation of underground fiber optic lines, will provide for new
infrastructure and more reliable, efficient transmission of power.

Sources: GPA Integrated Resource Plan, 2013; Generation Resource Handbook, 2008; GPA System Stability,
Reliability, and Relay Protection Coordination Study, 2005; GE Digital Energy, “Line Protection with Overcurrent
Relays”, 2014
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Natural Hazards — Weather-Related

Figure 21
Weather-related Natural Hazards

Source: Guam Hazard Mitigation Plan- Guam Homeland Security, 2009.
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Man-Made Hazards

Hagatfa, like all other municipal jurisdictions, is susceptible to man-made
hazards as well as natural hazards. Unlike natural hazards, man-made hazards
are not caused by external forces such as extreme weather or geological
transformation; they are caused by people. Man-made hazards arise from
deliberate human actions (e.g., hazardous materials, war, terrorism, fires, etc.)
that are usually predictable and preventable. They may also arise from the
unforeseen or unexpected consequences of human development and
technology, such as industrial accidents, and have the potential to cause
immediate danger or risk to life and health or property.

Hazardous Materials

Hazardous materials (HAZMAT) include all substances that may pose a
significant risk to human health. These substances tend to be highly toxic,
reactive, corrosive, flammable, radioactive, or infectious. Hundreds of
hazardous material release accidents occur annually in the U.S. which
contaminate air, soil, or groundwater resources, can potentially cost millions of
dollars in cleanup, human and / or wildlife injuries, and even cause fatalities.
Although release of such substances isn't a common occurrence within Hagatia
itself, incidents have occurred (and have the potential to occur) which pose
potential risk on residents. Hazardous material releases in or around Hagatia
may occur from any of the following:

= Fixed site facilities (e.qg., refineries, chemical plants, storage facilities,
landfills or hardfills, manufacturing facilities, warehouses, wastewater
treatment plants, automotive sales/repair, and gas stations)

= Highway transportation (e.g., tanker trucks, chemical trucks, highway
tankers, or spills from any of these)

= Marine transportation (e.g., bulk liquefied gas carriers, oil tankers, tank
barges, or commercial / recreational boating accidents)

= Potential historic dump sites (according to the U.S. Government
Accountability Office and the Department of Defense Formerly Used
Defense Sites (FUDS), Paseo de Susana was reportedly a Toxic Chemical
Dump Site for noxious gas).

HAZMAT can be released accidentally by a human-caused action, such as an
unintended release from a pressure valve or an oil tanker accident, or even a
recreational boating accident. In addition to these possibilities, natural hazards
can complicate response activities. The impact of earthquakes or tropical
storms on fixed facilities can be particularly negative due to the impairment of
the physical integrity or even failure of containment facilities. The threat of a
HAZMAT event can be magnified by a natural hazard due to restricted access
for response personnel to an area with a HAZMAT release, reduced fire
suppression and spill containment capability, and even complete cut-off of
response personnel and equipment. The risk of HAZMAT is considered a major
threat due to the location of HAZMAT facilities and HAZMAT transport routes
in populated areas to and from these facilities.

Hagatiia Wastewater Treatment Plant

The Hagatiia WWTP is one of three ocean outfall facilities located on Guam.
The treatment plant contains a 42" outfall main placed on the sea floor that
extends a certain distance from the shoreline and ends with a diffuser piece that
releases the sewage into the water. The coastal waters and even coral reef
could be contaminated or damaged during a sewage hazard event. A sewage
hazard event could occur if the outfall main is damaged close to shore and
sewage is released closer to shore than intended. It could also occur from a
sewage spill or overflow, originating from the plant itself which is located on a
man-made island. The total coastal surface water potentially affected by
sewage hazard events within a 1-mile radius of each of the 3 sewage plants is
6.2 square miles. Roughly 2 square miles of this is attributable to the Hagatfia
WWTP, and the associated HAZMAT Sewage Discharge Zone are shown on
Figure 22. Sewage hazard is expected to affect only coastal waters and not any
of Guam’s land area, although hazardous sewage does have the potential to
adversely affect coastal erosion, sediment accretion, and even the beaches
along the coastline.

The Hagatiia WWTP affects the air quality in parts of Hagatfia and potentially in
surrounding municipalities. Also shown on Figure 22 is the air permit zone for
the WWTP, and an adverse smell zone, where pungent odors created by
sewage discharge and plant operations are occurring. Many drivers and
pedestrians experience these strong aromas while moving along Route 1 or in
the Paseo de Susana [ Marina area. This unofficial “smell zone” extends an
estimated 2,500 feet radius from the WWTP, and is commonly affected by
wind, tide, and WWTP operational activities.

National Pollutant Discharge Elimination System Facilities

Certain facilities within or proximate to Hagatia, such as the Hagatha WWTP,
have NPDES permits to discharge certain quantities of hazardous waste into
surface waters. Additionally, some of those facilities also have permits to
discharge HAZMATSs into the atmosphere, potentially affecting air quality. For
facilities that are permitted to discharge hazardous waste into the water or
atmosphere, a 1- mile radius around each facility has been determined to be the
area that could be potentially exposed to a HAZMAT release. Water Permit and
Air Permit HAZMAT zones that cover or traverse areas of Hagatfia are shown
on Figure 22.

Hardfill / Landfill Sites

Although there are no identified hardfill / landfill sites in Hagatfia, those sites
that may exist within the vicinity of Hagatfia ‘s boundaries pose potential risks
up to a 1 or 2-mile radius around each site, which may encompass southern
portions of Hagatfia. The closest site to Hagatia is the Layon Landfill (pictured
below), roughly 2 miles south of the municipal boundary.

Fire Hazards

While wildland fires can be caused naturally, for example by lightning, most
wildland fires on Guam are caused artificially and by human activity such as
arson, cigarettes, or uncontrolled campfires. On Guam, lightning has the
potential to start wildland fires, but with heavy rain and high humidity year
round, the area is not generally conducive to these types of wildfires. Arson is
said to be a common cause of wildland fires on the island, although many fires
are often started by fallen or dysfunctional electric cables/poles. Fires also have
the potential to create hazardous debris flows along sloped areas. Figure 22
shows areas susceptible to fire hazards within and proximate to Hagatfa, with
the majority of susceptible areas located through the wetlands.

Source: Guam Hazard Mitigation Plan, 2011.
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Man-Made Hazards

Figure 22
Man-Made Hazards

Source: Guam Hazard Mitigation Plan- Guam Homeland Security, 2009.
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