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Historical and Cultural Research Overview
During this research and data collection phase, historical and cultural resources have
been listed together because of their natural correlation to each other. Included are
graphics, written and oral histories, maps and photographs that help to illustrate the
character, physical proportions, iconography, configurations and sequences of the street
life in Hagåtña during the periods of; early history, pre-war and colonial times, wartime,
post war and then into contemporary periods.
The cultural resources gathered recount life in the city and how the Hagåtña residents and
islandwide residents used and interacted in the city. Two groupings of activities became
evident: the normal day-to-day activities of the city and then the importance of special
events.
As the seat of the Spanish colonial government, the US Military government of the island,
and then into the civilian government special events included inaugurations, religious
festivals like the “Santa Maria de la Camarin” procession and the village fiesta, school
ceremonies and graduations, the post-war Liberation day parades and carnivals.
The conventional pre-war day-to-day events again included activities related to the
Catholic Church, and political events. Hagåtña was also the center for commercial
activities such as fishing and the sale of farm and ranch produced items from the northern
ranches and southern villages.
Research into the evolution of the physical city shows the very intimate human scale
of buildings to the street, the importance of landscape to the public spaces and the
formality of several street features.
The structures themselves show the evolution of proportions of the roofs and building
features, locations of porches and arrangements of spaces, which show the adaptation
of Micronesian forms into the colonial Spanish vernacular as well as how the Spanish
vernacular evolved to withstand Guam’s often harsh climate.
Moving forward, our design team seeks to capture some of the vitality of the original
city’s activities and physical characteristics but also to nurture diversity of the activities
and inhabitants of Hagåtña, which reinforce the city’s abilities to develop and support
diverse new commercial and cultural endeavors.
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Historical and Cultural Resources
Books
- Driver, Marjorie and Hezel, Francis S.D., El Palacio, The Spanish Palace in Hagåtña 1668 – 1898,
2004, University of Guam Micronesian Area Research Center
- Farrell, Don A., The Pictorial History of Guam, The Americanization 1898 – 1918, 1986,
Micronesian Productions, Tamuning, Guam
- Freycinet, Louis Claude de, An Account of the Corvette L’Uranie’s Sojour at the Mariana Islands,
1819. 2003, Saipan, Commonwealth of the Northern Mariana Islands, Division of Historic
Preservation
- Garcia, Francisco S.J., The Life and Martyrdom of the Venerable Father Diego Luis de San Vitores,
2004, University of Guam Micronesian Area Research Center
- Morgan, William M., Prehistoric Architecture in Micronesia, 1988, University of Texas Press, Austin
- Sanchez, Dr. Pedro C., Guahan: Guam, The History of our Island, 1991, Sanchez Publishing House:
Agana, Guam
- Sanchez, Dr. Pedro C., Guam…Were The Days, A Pictorial Essay, Sanchez Publishing House, Agana
Guam
- Sanz, Manuel, Description of the Marianas Islands 1827, 1991, University of Guam Micronesian
Area Research Center
Documents
- Historic Preservation in Guam, A Comprehensive Plan, National Park Service, 1997
- Hagåtña Heritage Tour, Chris Bejado, UOG International Tourism Dept., 2002
- Museum Commission Report, 1991
- Updated Reports on Individual Residential Sites, Archibishop Felixberto C. Flores House, Rosario
House, Martinez-Notley House, 1992, Jack B. Jones, FAIA
- Degadllio, Yolanda, Spanish Forts of Guam, 1979, University of Guam MARC
- Strategic Study of Guam, ONI-99. U.S. Military, February 1944.
Pamphlets
- Dedication Program Official Opening Agana Post Office
- Chief Quipuaha Park Dedication
- Preserving and Protecting Guam’s Spirit of the Past, Dept. of Parks and Recreation
- Hagåtña Historic District, Dept. of Parks and Recreation
- Historic Sites on Guam, National Park Service
- National Museum of the Dulce Nombre de Maria Cathedral - Basilica
Maps
- Chase Manhattan Map
- Mobil Tourist Map, 1969
- 1819 Map from Freycinet (digital from University of Guam MARC)
- Listing of maps available from Spanish Documents Center, University of Guam MARC
Photocopies from various sources
- The Pacific Daily News (1970-2004)
- The Sunday News Magazine
- The Guam Recorder
- Pacific Profile

- The Territorial Sun
- The Sunday News
- Guam Daily News
- Glimpses

Digital Photos from University of Guam Micronesian Area Research Center
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Economic Development Research Overview
The research, data and references gathered show both historical economic characteristics of the
village and the more current research and economic reports reflect the diverse emerging trends
such as judiciary / law related support businesses, financial services, retail services, political support
facilities, the resurgence in the fishing and boating industry and cultural tourism activities such as
tours of historic locations along with the Chamorro village. The potential for Agana Bay as a
tourist recreational activity area is also discussed in several references, if water quality improves and
provisions for safe attractive recreational activities and beachside amenities are developed.
Several areas of the village are described as blighted, which include parts along Anigua (and locations
historically referred to as Santa Cruz and Julale), which have numerous aging strip mall buildings
and substandard construction.
Additionally, references are made to the development of more pedestrian friendly walkways with
shading, attractive landscape and aesthetically pleasing finish materials. Research documents also
point to developing reliable mass transit and alternative mass transit systems as critical to revitalizing
Hagåtña.
Finally, several economic studies and models discuss more thoughtful development of businesses
and activities that support the Government of Guam offices and employees and specialized post
secondary and adult education programs.
Economic models also point to focused development of facilities that showcase culture and diversity
such as a museum, visitor center, and cultural center as vital to the redevelopment efforts.

Economic Development Resource List
-

HRRA Strategic Planning Handbook
I Tano’ta Proposed Land Use and Zoning Code (Bureau of Planning)
Guam Comprehensive Development Code, 1978 (Bureau of Planning)
Land Use Plan, Guam 1997 (Bureau of Planning)
2004 Guam Year Book (Bureau of Statistics and Planning)
Kottura Cultural Destination Development (GEDCA)
Agana Marine-International Design Consortium
Paseo de Susana Planned Development District

4

Hagåtña Master Plan

Physical Characteristics Research

Physical Characteristics Research Overview
Hagåtña Municipal Boundary Overview
The municipality of Hagåtña is defined in GCA Title 1, Chapter 4, section 403(b). Figure
1 shows the municipal boundaries as depicted on the Guam US Geodetic Survey (USGS)
Quad Map of Agana [revised to include Adelup Point, which was added to Hagåtña
by Public Law 24-152]. Hagåtña sits on the mid-western coastline of Guam, bound by
the Agana Bay from Adelup Point to Trinchera Beach on the north; the Maite cliffline
and Agana river on the east and southeast; Route 4, Gibson Road, Route 7, U.S. Naval
Hospital cliff line, and Fonte River on the southwest and western boundaries.
Zoning Overview
The current zones in Hagåtña include Agriculture (A), Commercial (C), Multi-Family
Residential (R-2), and Light Industrial (M-1).
Physical Setting Overview
Hagåtña’s elevation ranges from sea level along the coastline to approximately 350 feet
above mean sea level in the San Ramon Hill vicinity. The Agana Swamp is one of Guam’s
largest wetlands and a large portion of the southeastern hub of Hagåtña is within the
swamp. The cliff along Naval Hospital and San Ramon Hill, a natural limestone cliff
formed as the island was uplifted and the relative sea level dropped, is dotted with
natural karst caves scattered along the base. The cliff and hillside are potential slide and
erosion zones with steep terrains that limit development.
The Agana Bay, along the northern boundary of Hagåtña, is a natural embayment
protected by a reef barrier approximately 1500 feet from the shoreline, with a channel
opening that leads to the Agana Marina (Boat Basin). The coastal seashore is part of
Guam’s Seashore Reserve, established by P.L. 13-154 to protect Guam’s seashores.
Flood Hazard areas exist in Hagåtña, but are currently under revision by the Army Corps
of Engineers and Federal Emergency Management Agency.
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Physical Characteristics Research Overview
City Block System Overview
After World War II, the U.S. navy cleared the war torn capital of Hagåtña (then known as
“Agana”) by bulldozing most of the village and pushing the debris toward the bay, creating
what is now known as Paseo de Susana. Post-war planners laid out a system of roads,
sidewalks, and utility facilities in a straight, even block system similar to modern American
towns and cities throughout the new city of Agana. The latest city planning designs at the
time were incorporated, where streets were broad and blocks were of standard size.
Prewar Agana did not have straight streets, nor did it have a regularized block and lot
pattern. The roads were twisted and there was no practical system of arrangement. When
the postwar engineers laid out the streets in straight, evenly divided blocks, they ignored
all the old ownerships and lot lines, resulting in legal problems for property owners. The
confused property title situation and difficulty in any one entity obtaining clear title of an
entire lot for building purposes is one reason there are many still-undeveloped blocks in
modern-day Hagåtña.
Known Developments Planned in Hagåtña
[information to be collected from Department of Land Management, Territorial Land Use
Commission, Application Review Committee, etc.]
Physical Characteristics Resource List
•
•
•
•
•
•
•
•
•
•
•
•
•

GCA, Title 1, Chapter 4, section 403(b)
GCA, Title 21, Division 2, Chapter 79
Land Management Map, LM GI 56T18, “Map of Election Districts”
Land Management Map, “Government of Guam Land – Hagåtña”
Orthophoto Maps 40, 41, and 42. Bureau of Planning. 1994
Public Law 24-152, 24th Guam Legislature
US Geodetic Survey, Agana Quad Map, 1994
GCA, Title 21, Division 2, Chapter 61
Land Management Map, “Official Zoning Map of Guam: Agana – Sinajana”
Bureau of Planning, 1982. Guam’s Natural and Manmade Constraints, Cartographic/
Graphic Design Section, Bureau of Planning
Taborosi, Danko. 2004. Field Guide to Caves and Karst of Guam, Bess Press
[Flood Hazard study, provided by Department of Public Works]
Sanchez, Pedro C. 1998. Guahan Guam, The History of our Island, Sanchez
Publishing House.
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Infrastructure and Engineering Resource List
-

2010 Guam Highway Master Plan

-

2020 Draft Guam Highway Master Plan

-

Statewide Transportation Improvements Plan (STIP) by DPW

-

GWA Water System As-Built Drawings

-

GWA Wastewater AS-Built Drawings

-

Utility Technical Study of the Potable Water Systems, PWC Guam 2004

-

CNMI And guam Stormwater Management Criteria 2004

-

Agana River General Design Memorandum and Supplemental Environmental
Impact Statement for Flood Control Improvements, US Army Corps of
Engineers

-

Guam Hazard Mitigation Plan, Office of Civil Defense 2005

-

Geology and Hydrology of Guam, Mariana Islands, U.S. Dept. of the Interior,
1969

-

FEMA Coastal Construction Guidelines

-

US Army Corps of Engineers Harbors and Rivers of Guam, 1975
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1.0 Introduction
Dueñas Bordallo & Associates, Inc. (DB&A) was tasked with the investigation, evaluation and assessment
of infrastructure within Hagåtña for the purpose of providing baseline information in support of master
planning efforts. The information used in the preparation of this report was assembled from various
sources, including record data, such as as-built and design documents, previous reports, on-going projects
and geographic information systems (GIS). DB&A personnel reviewed the various sources of data, and
assembled all available information in digital form into a reference base map for the study area. The base
map includes recent aerial photography, overlain with several layers of property, land use, ownership,
infrastructure and other data provided by utilities and other government entities. Additional information
was obtained from discussions with utility personnel and recently published master plan documents. An
analysis of the data was conducted for each infrastructure type to determine general capacity, and to
identify potential problems, which may affect master planning activities.
2.0 Road and Traffic Control Systems
The Department of Public Works, Government of Guam is the agency responsible for the planning, design,
construction, operation and maintenance of roads, streets, highways, bridges and traffic control systems
on the island.
2.1 Documentation Reviewed

Anigua, from Route 8 to10th Street just east of Adelup. O’Brien Drive crosses the Agana River at
a bridge located in Mongmong east of Route 4. Aspinall Avenue links O’Brien Drive with Route
1 along the southern periphery of the city proper. Chalan Santo Papa links Route 8 with Route 4
and Route 4 with Aspinall Avenue through the center of Hagåtña city proper. Chalan Santo Papa
crosses the Agana River at a bridge (formerly called the Saylor Street Bridge) located east of Route
4. Route 7 extending from Route 1 at Adelup to Route 4 through Peter Nelson Drive provides
peripheral access to Hagåtña through Chalan Obispo.
Signalized intersections include the intersections of Route 1 with Routes 8 and 4, Aspinall Avenue and
6th Street, the intersections of Route 4 with O’Brien Drive and Chalan Santo Papa, the intersection
of Chalan Santo Papa and the intersection of Route 8 with Chalan Santo Papa. The intersection of
Chalan Obispo and O’Brien Drive is the only signalized intersection within Hagåtña city proper. The
intersection of Route 1 and Route 4 prohibits left-turn movements for southbound and westbound
traffic, a condition which is addressed by a “loop” access road extending into the Paseo de Susanna
linking these primary routes.
Traffic volumes within the project area were measured in 2003 as a requisite to the development of
the 2020 Guam Highway Master Plan and are as follows in terms of “Annual Daily Traffic” (ADT):
•

The 2010 Guam Highway Master Plan and the 2020 Draft Guam Highway Master Plan were reviewed,
along with construction drawings of recent and proposed highway projects within Hagåtña that were
readily available.
2.2 System Description
The project area is well-served by three (3) primary highway routes, east to west by Route 1 and north to
south by Routes 4 and 8. All these primary routes have been developed to the limits of the right of way
and feature the following improvements:
•
•
•

Route 1: Six (6) asphaltic concrete-paved travel lanes with concrete curb, gutter and sidewalk from
Tamuning to Adelup and two bridges, one over the Agana River and the other over the Fonte
River;
Route 4: Six (6) asphaltic concrete-paved travel lanes with concrete curb, gutter and sidewalk from
its intersection with Route 1 to Peter Nelson Drive;
Route 8: Four (4) asphaltic-concrete travel lanes from Route 1 to Chalan Santo Papa (formerly
Chalan Santo Papa), six (6) travel lanes from Saylor to Biang Street in Maite (beyond the project
limits), and concrete curb, gutter and sidewalk from Route 1 to Biang Street.

O’Brien Drive and Chalan Santo Papa provide important links between Route 8 and Route 4. O’Brien
Drive is an important east-west collector road which extends the entire length of Hagåtña city proper and

•

•

•

Location
Route 1:
1. Tamuning Boundary to Route 8:
2. Route 4 (Paseo Loop) to Route 8:
3. Route 4 to Aspinall Avenue
4. Route 6 at Adelup to Asan Boundary:

ADT
55,289
45,416
36,789
30,631

Route 4:
5. Route 1 (Paseo Loop) to Saylor:
6. O’Brien Drive to Tutujan Drive (Sinajana):

22,901
25,205

Route 8:
1. Route 1 to Chalan Santo Papa:
2. Chalan Santo Papa to O’Brien Drive:

26,808
32,976

Chalan Obispo, O’Brien Drive to Naval Hospital:

10,948

The DPW Statewide Transportation Improvements Plan (STIP), which programs highway
improvements within a 4-year window, proposes the implementation of the following projects
within the Hagåtña area:
•

DPW STIP, FY 2005 to 2008
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1. Rehabilitation and Widening of Route 4, Route 1 to Sinajana (2005);
2. Reconstruction of Agana Bridge (2008);
The 2020 Guam Highway Master Plan proposes the implementation of the following short and
long range program projects (FY 2008 to 2014):
•

2020 Guam Highway Master Plan Short Range Program:
1. O’Brien Drive, Aspinall Avenue to Chalan Obispo - Reconstruction to 4-lanes and a
new traffic signal at Chalan Obispo;
2. Peter Nelson Drive, Chalan Obispo to Route 4: - Reconstruction to correct alignment
and intersection problems and a new traffic signals at the Chalan Obispo and Route
4 intersections.

•

2020 Guam Highway Master Plan Long Range Program (FY 2015 to 2020):
1. Route 7 Extension – Construction of extension to Route 7, from Route 4 to Mongmong
across the Agana Swamp;
2. Route 6, Route 1 at Adelup to Route 7 (Fonte Drive) – Reconstruct and widen to 4lane configuration.

2.3 Condition Assessment
The existing Routes 1, 8 and 4, O’Brien Drive and Chalan Santo Papa highway and traffic control
systems improvements are in good condition and provide sufficient capacity to handle current
traffic volumes at acceptable levels of service. Programmed improvements from the STIP, Short and
Long Range Highway Programs will improve traffic flow and safety within the project area and will
support the restoration and redevelopment of Hagåtña.
Existing streets and the limited network of pedestrian walkways within the city proper and Anigua are
aging, are generally in poor condition and provide limited on-street parking. Pedestrian walkways
are generally non-existent in the area west of Aspinall Avenue.

wide water demand requirements for future years and will formulate water system improvement
plans to meet corresponding future area-wide needs.
3.1 Documentation Reviewed
DB&A is currently examining water system as-built drawings, extracting system information and
assisting the GWA prime-planning consultant in the process of developing a GIS model of the water
system infrastructure.
3.2 System Description
The water distribution lines within the project area are routed through the city street network and
are predominantly of post-WWII construction. Water transmission lines of more recent construction
are routed along Routes 1 and 4 and O’Brien Drive, some of which are owned, operated and
maintained by the U.S. Navy. GWA will provide the results of an inventory and assessment of
the condition of the water system in the Hagåtña area within a few months, information that
will be used to support the Hagåtña redevelopment master planning effort. A more accurate and
complete system layout drawing will be developed upon receipt of the GWA system inventory and
assessment work.
3.3 Condition Assessment
Pending receipt of these results, it can be generally said that the water system within the city
proper is old and in need of replacement. It will be critical that the master planning effort involve
coordination with the GWA water resources planning work to assure that future water system
improvements support alternative restoration and redevelopment proposals for Hagåtña.
4.0 Wastewater Systems

In conceptual terms, the redevelopment of Hagåtña will require the reconstruction of the street
network within the project area, along with pedestrian walkways and attendant storm drainage
systems.

The Guam Waterworks Authority (GWA) is responsible for the planning, design, construction,
operation and maintenance of the public wastewater infrastructure systems on the island. GWA
is currently conducting a comprehensive inventory and assessment of the water and wastewater
systems islandwide and will provide results in several months. Furthermore, GWA will analyze
service area-wide wastewater collection, transmission and disposal requirements for future years
and will formulate wastewater system improvement plans to meet corresponding future area-wide
needs.

3.0 Water Systems

4.1 Documentation Reviewed

The Guam Waterworks Authority (GWA) is responsible for the planning, design, construction,
operation and maintenance of public water infrastructure systems on the island. GWA is currently
conducting a comprehensive inventory and assessment of the water and wastewater systems
islandwide and will provide results in several months. Furthermore, GWA will analyze service area-

DB&A is currently examining wastewater system as-built drawings, extracting system information
and assisting the GWA prime-planning consultant in the process of developing a GIS model of the
wastewater system infrastructure.
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4.2 System Description
Wastewater infrastructure system components located in the Hagåtña area include service lines,
collectors, transmission (interceptor) lines, a major treatment plant and an ocean outfall. The
service and collector lines within the project area are routed through the city street network and
are predominantly of post-WWII construction. Transmission lines of more recent construction bring
wastewater (6 million gallons per day in average daily flow) from communities located in the
central (Yona, Chalan Pago-Ordot, Barrigada, Mangilao, Mongmong Toto Maite and Hagåtña) and
north-central (lower Tamuning) parts of the island to the Agana Sewage Treatment Plant located
on a man-made island in West Agana Bay where raw wastewater is expected to undergo primary
treatment and discharge of treated effluent into the Philippine Sea. GWA will provide the results
of an inventory and assessment of the condition of the wastewater system in the Hagåtña area
within a few months, information that will be used to support the Hagåtña redevelopment master
planning effort. A more accurate and complete system layout drawing will be developed upon
receipt of the GWA water and wastewater infrastructure system inventory and assessment work.
4.3 Condition Assessment
Pending receipt of these results, it can be generally said that the wastewater collection system within
the city proper is old and in need of replacement. The Agana Sewage Treatment Plant is currently
a “flow-through” facility that does not provide any significant treatment, resulting in discharge of
the untreated effluent into the Philippine Sea less than 2,000 feet from the bay. GWA is under a
stipulated order by Federal EPA to correct the treatment plant condition and is in the process of
procuring a design-build contract for plant rehabilitation. A project to reconstruct lengthen and
deepen the ocean outfall is in the works. It will be critical that the master planning effort involve
coordination with the GWA water resources planning work to assure that future water system
improvements support alternative restoration and redevelopment proposals for Hagåtña.
5.0 Storm Water Systems
The Department of Public Works, Government of Guam is the agency responsible for the planning,
design, construction, operation and maintenance of storm drainage systems on the island. However,
DPW generally undertakes such official duties as part of other programs such as construction for
highway improvements or only in reaction to major drainage problems, which receive intense
public attention. Very little advance storm drainage systems planning, design and construction
is undertaken as a separate, independent component of Guam’s overall physical infrastructure
system.
The storm drainage system within the city proper is of post WWII construction and is integrated
with the street network. Storm drainage systems of recent construction were developed as part of
primary road (Routes 1, 8 and 4) reconstruction and widening projects.
The Guam Environmental Protection Agency has regulatory responsibility for storm drainage
collection and disposal processes and their effect on the environment. New storm drainage standards

and regulations have been drafted and the promulgation process will be undertaken in the near
future.
5.1 Documentation Reviewed
There is scant documentation available showing the post WWII drainage system. Navy PWC
archives appear to have some drawings relating Hagåtña’s drainage system and those documents are
under requisition. The as-built drawings of recent highway projects document the layout, location
and details of the storm drainage systems in Hagåtña associated with the road infrastructure. DB&A
conducted a cursory field investigation of the visible components of Hagåtña’s storm drainage
system and documentation is now in progress.
5.2 System Description
The storm drainage system within the city proper is of post WWII construction and consists of field
inlets and culverts, which are integral with the street network. Based on observation and historical
evidence, the existing drainage system performs adequately. Drainage systems along the major road
rights of way constructed as part of highway development function well. Discharge of collected
storm runoff is currently directed to the ocean and to the Agana River.
5.3 Condition Assessment
The visible components of the drainage system within the city proper, the field inlets, are in fair
condition but not in compliance with current storm drainage system standards adopted by DPW.
The belowground drainage collection system performs adequately, but because of age and new
standards will likely require systematic reconstruction. Drainage systems along the major road rights
of way constructed as part of major highway development are in good condition and perform
well. However, current direct discharge of runoff to the ocean and to the Agana River from existing
systems without some form of intervening sedimentation and treatment works are not now in close
compliance with current environmental regulations and certainly will not be in compliance with
proposed regulations, which are likely to be promulgated during this master planning effort. A
retrofit of sedimentation and pollution control works on portions of the existing drainage systems
may be required as part of the implementation of the restoration and redevelopment of Hagåtña.
6.0 Electrical Power Transmission and Distribution Systems and Street Lighting System
Power is delivered to Agana customers by GPA (Guam Power Authority) through 2 of its substations
– Agana and Anigua. Majority of the Transmission and Distribution lines are overhead using
concrete power poles, except for the 115 kV circuits to the Agana Substation, which uses steel
poles and towers. There is no known component or structure that is considered to have historical
significance.
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Streetlights are typically attached to GPA’s power poles and connected to pole mounted transformers
by overhead conductors
6.1 Documentation Reviewed

Based on site survey, several areas are not illuminated or poorly illuminated. Related to GPA’s
Underground Line Conversion Project along Route 1, streetlights supplied by underground circuits
will be installed.
7.0 Communications and Cable TV Systems

Engineering personnel actively involved with planning, maintenance, and management provide
information regarding GPA’s Transmission and Distribution System. Information on streetlights is
based on actual site survey and knowledge of GPA Standards.
6.2 System Description
The Agana Substation consists of 1 – 112 MVA, 115 kV to 34.5 kV transformer and 2 – 34.5 kV to
13.8 kV transformers at 22.4 MVA and 17.92 MVA. This substation serves customers along Hagåtña,
Mongmong, Sinajana, and the north side of Route 4.
The Anigua Substation consists of 1 – 30 MVA, 34.5 kV to 13.8 kV transformers and provision for a
future 30 MVA transformer. This substation serves customers in Hagåtña and those at the south side
of Route 4.
High pressure sodium luminaries are predominantly used because of energy efficiency and longer
lamp life compared to other light sources. Luminaires are attached to poles by using galvanized steel
mast arms.
6.3 Condition Assessment
Two (2) – 115 kV circuits provide redundancy for connecting the Agana Substation to the Main Power
Plant in Cabras. The 13.8 kV transformer is presently loaded at 18 MVA which is about 80%, giving
20% spare capacity. The other 13.8 kV transformer is presently used by the Navy. An agreement
between GPA and the Navy is in the process and will allow GPA to use this transformer to serve more
customers.
The Anigua Substation’s 34.5 kV circuit originates from the Piti power plant. A back-up circuit is
connected to the Agana Substation. This substation is currently loaded up to 15 MVA which is about
50%, giving 50% spare capacity.
Overhead Transmission and Distribution Lines along Route 1 occur between Adelup and the US
District Court Building and between the Paseo Loop and East Agana. The only overhead lines along
Route 1 from the US District Court Building to the Paseo Loop are for Streetlights.
GPA has immediate plans to convert existing 34.5 kV overhead Transmission lines and 13.8 kV
Distribution lines along Route 1 from the Bank Pacific Building in Tamuning to the Uttam’s Store in East
Agana. This project will also convert affected customers’ overhead service drop to underground.

Guam Telephone Authority (GTA) provides telephone service. The Agana Switch, one of the 3 main
hubs of GTA, serves Agana. The Agana Switch also serves Sinajana, Maite, and Mongmong areas.
There is no component or structure that is known to have historical significance.
Cable TV service is provided by Marianas Cable Vision (MCV). Majority of MCV’s distribution cables
are overhead, attached to GPA’s power poles. There is no component or structure known to have
historical significance.
7.1 Documentation Reviewed
Information on the telephone system infrastructure is based on data provided by GTA Engineering
personnel. Information on the Cable TV system is based on data provided by MCV Engineering
Department.
7.2 System Description
All telephone cables are installed underground; some in conduits and some are direct buried. Service
to customers originates from GTA’s above ground pedestals.
MCV’s system both use underground and overhead cable systems. The main Cable TV line originating
from the Main station in Harmon utilizes fiber optic cable in underground conduit. This line, which
serves Agana customers, continues all the way to the south serving the Navy and customers in the
southern part of Guam.
7.3 Condition Assessment
Trunk lines interconnecting the Agana Switch with the other hubs and some remote stations utilize
fiber optic cables in underground conduits. Present system is configured to provide redundancy with
the fiber optic lines.
The Agana Switch has a capacity of 14,080 equipped lines, 10,874 of which are being used, giving
about 23% spare capacity.
In conjunction with GPA’s Underground Power Line Conversion projects, MCV will be installing
underground conduits for its distribution cables also.
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8.0 Findings and Conclusions
•
•
•
•
•
•

Street, drainage, water and wastewater infrastructure within the city proper and of post-WWII
construction are aging and need systematic reconstruction as part of the redevelopment of Hagåtña.
Existing storm drainage disposal systems featuring direct discharge to the Agana River and to the ocean
will likely be required, under regulations that are soon to be promulgated, to provide sedimentation
control facilities prior to discharge.
Primary/arterial road and traffic control infrastructure is in good condition and will well serve and
support the redevelopment of Hagåtña.
GPA will implement plans to convert overhead power facilities to an underground system.
GTA and Cable TV systems are underground, but will likely be relocated as part of new road
infrastructure construction.
This master planning effort must be closely coordinated with the DPW, GWA, GPA and GTA facilities
planning efforts.
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1.0 Introduction
This report documents specific environmental planning conditions in the Municipality of Hagåtña
as contributing information in the development of the Hagåtña Master Plan for the Hagåtña
Redevelopment and Restoration Authority (HRRA). The project area is defined on the west by
Adelup Point, on the east by the Chen’s Furniture building. The project area generally includes
the coastline and marine waters of Hagåtña Bay.
The information in this document was gathered through interviews or correspondence with various
Government of Guam and Federal Government officials, and a review of existing reports and studies
pertinent to the Hagåtña study area. No field surveys or assessments were conducted for this report.
2.0 Flood Hazard Mitigation and Storm Surge
Guam has a tropical marine climate with a distinct, seasonal precipitation pattern, i.e., a dry season
from January through June, and a wet season from July through December (National Oceanographic
and Atmospheric Administration (NOAA) National Climatic Data Center, 2001). Guam’s location
in the tropical western North Pacific exposes the island to tropical cyclones with sustained central
wind speeds ranging from less than 34 knots (39.1 mph) (tropical depression) to 130 knots (149.6
mph) and greater (super typhoon). Tropical storms and typhoons are most prevalent during the wet
season, e.g., Super Typhoon Omar in August 1992, Super Typhoon Paka in December 1997, and Super
Typhoon Pongsona in December 2002; however, typhoons have been known to affect the island
during the dry season, e.g., Super Typhoon Pamela in May 1976. Guam has the highest probability or
risk for being hit by a typhoon or hurricane of any state or territory in the United States (WERI, 1999).
These storms and typhoons can cause an increase in sea level that inundates coastal communities.
Storm surge is an important hazard in the Hagåtña area, which has over 3 miles of coastline. Super
Typhoon Paka produced an observed maximum wave height of 8 feet above mean high water in
Hagåtña Bay (WERI, 1999). Torrential rainfall can produce flooding along rivers and in low-lying
areas. Hagåtña has historically been prone to flooding from the limited capacity of the Hagåtña
River, and currently more than 440 structures lie within the floodplain. Although no significant
flood damages resulted in 2002 from Typhoon Chata’an and Super Typhoon Pongsona, flooding
caused an estimated $4 million worth of damage in May 1976 (U.S. Army Corps of Engineers, 2004).
The Federal Emergency Management Agency (FEMA) manages the National Flood Insurance
Program (NFIP), which aims to reduce the impacts of flood disasters by requiring program
participants to adopt and enforce floodplain management ordinances to reduce future flood
damage. Federally-backed flood insurance is available to those living in communities who participate
in the NFIP. The Department of Public Works is the local administrator of the NFIP on Guam.
Since Guam began participating in the NFIP in 1985, there have been both floodplain management
construction and administrative violations of the floodplain management ordinances. As a

result of these violations, Guam was placed under NFIP Probationary Status. In order to
avoid suspension from the program and return to full compliance status with the NFIP, the
Government of Guam and FEMA agreed to the requirements described in the Government of
Guam Floodplain Management Retrofit Plan (Government of Guam, 1999). Guam remains
under Probationary Status until all the requirements have been fulfilled. Suspension from the
NFIP would affect the ability for homeowners to obtain federal or federally related financing
for homes located in special flood hazard areas since flood insurance is a condition for financing.
2.1 Documentation and Resources
Government of Guam
Ed Borja, Chief Building Inspector, Department of Public Works
(Interviews on June 20, July 5 and 6, 2005)
James Mummert, Department of Public Works
(Interviews on June 21 and July 1, 2005)
Liberty Perez, Department of Public Works
(Interview on June 24, 2005)
Pedro Marquez, Department of Public Works
(Interview on June 24, 2005)
Federal Government
James Hatashima, Project Manager, U.S. Army Corps of Engineers, Honolulu District
(E-mail correspondence June 15 and 16, 2005)
Raymond Lenaburg, FEMA, U.S. Department of Homeland Security
(E-mail correspondence June 20 and 23, 2005)
Frank Dayton, Guam Operations Office, U.S. Army Corps of Engineers
(Interview on June 14, 2005)
Documents
The Government of Guam Floodplain Management Retrofit Plan, October 15, 1999.
Hagåtña River Flood Control Study, Hagåtña, Guam, Section 905(b) Report. 2004.
General Design Memorandum and Supplemental Environmental Impact Statement for Flood
Control Improvements, Agana River, Agana, Territory of Guam. December 1985.
2.2 Condition Assessment
The flooding problem from the insufficient capacity of the Hagåtña River was first studied by
the U.S. Army Corps of Engineers in 1977, which led to the Congressional authorization of
the Hagåtña River Flood Control project in 1986. The Corps recommended flood control
improvements that the Government of Guam was not able to implement because of real
estate acquisition issues in the floodplain and the cost sharing burden attached to the project
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(U.S. Army Corps of Engineers, 2004). The Hagåtña River Flood Control project is a key
element in the Guam Floodplain Management Retrofit Plan. The Guam Floodplain Management
Retrofit Plan cites construction violations (including improper elevation and regulatory
floodway violations) as particularly common in the Hagåtña River Floodplain and Regulatory
Floodway area. The Retrofit Plan outlines a three-stage approach to addressing these violations:
Table 1. Guam Floodplain Management Retrofit Plan
Construction Schedule for Addressing Hagåtña Violations
Stage

Description

Target Date

1- Compensate for
encroachments
between 1985 and
1992 into Agana
River regulatory
floodway.

1) Complete Agana River Widening Project

Complete within 120 days of
obtaining permit from U.S.
Army Corps of Engineers.

2 – Mitigate
for post 1992
encroachments
into Agana
River regulatory
floodway.

1) Complete Agana River Flood Control Project

3 – Address ongoing construction
violations in Agana
River floodplain
and regulatory
floodway.

2) Provide hydraulic analysis and data to show
how much of total encroachment will be
mitigated by Stages 1 and 2.

Complete Stages 1 & 2 no
later than September 1, 2000.

2) Submit technical data to FEMA that
demonstrates that all encroachments within
floodway from 1985 to present have been
addressed. If necessary, submit application to
FEMA for Letter of Map Revision to update
current Flood Insurance Rate Map.

1) Complete Agana River Flood Control Project
to contain 100-year base flood within the Agana
River channel.
2) Submit technical data to FEMA to support
revision of FIRM so that it reflects flood control
project.

Complete project and revise
FIRM by December 31, 2002.

The Government of Guam did not meet any of the deadlines in the Retrofit Plan; however,
suspension of Guam from the NFIP has been avoided through new commitments by the
Government of Guam and the U.S. Army Corps of Engineers to complete the Hagåtña River
Flood Control Project. In a letter to U.S. Army Corps of Engineers on October 16, 2003, the
Government of Guam expressed support for the Hagåtña River Flood Control Project, including
willingness to share the cost of the feasibility study effort. The Corps of Engineers determined in
its Hagåtña River Flood Control Study, Hagåtña, Guam, Section 905(b) Report (January 2004)
that a Federal interest exists for the project, and that the cost-shared feasibility phase activities
should proceed. The feasibility phase cost is estimated at $1.2 million, with a 50-50 cost share
between the federal and local governments. According to Mr. James Hatashima, Project Manager,
U.S. Army Corps of Engineers, Honolulu District, the Hagåtña River Flood Control project is
the Governor of Guam’s highest priority project in Guam with the Corps. The feasibility cost
sharing agreement (FCSA) document to be executed between the Government of Guam and
Corps of Engineers is scheduled to be signed by the Governor of Guam in July 2005. The total
project cost is estimated to approximately Upon execution of the FCSA, the plan is to conduct an
agency scoping meeting to solicit comments, concerns and issues regarding the implementation
of the proposed flood control project. According to Mr. Hatashima, this agency scoping meeting
will probably be conducted in September 2005, which represents an accelerated timeline over
the schedule (Table 2) in the Section 905(b) report (U.S. Army Corps of Engineers, 2004).
Table 2. Feasibility Phase Schedule for Hagåtña River Flood Control Project
Milestone

Estimated Date

Initiate Feasibility Scoping

April 2005

Feasibility Scoping Meeting

November 2005

Alternative Formulation Briefing

August 2007

Complete Draft Feasibility Report

March 2008

Complete Final Feasibility Report

August 2008

The Hagåtña River Flood Control project evaluated one non-structural and three structural flood
control alternatives with total project construction cost estimates ranging between $7.1 and $21.5
million dollars (U.S. Army Corps of Engineers, 2004). The recommended plan of improvement
is Alternative Plan 2, with an estimated construction cost of $7.1 million. Alternative 2 (Channel,
Levee, and Floodwall Project) would consist of a levee and floodwall extending along the west side
of Hagåtña River; concrete channel improvements between Hagåtña Bay and Saylor Street; and a
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riprapped/excavated earth outlet channel. This alternative provides the highest net economic return,
while it minimizes impacts to the environment and the need for real estate acquisition or relocation
of homes (U.S. Army Corps of Engineers, 2004). The Department of Public Works is planning
to revive the Hagåtña Bridge Reconstruction project with funding from the Federal Highways
Administration (FHWA). The bridge reconstruction would complement the Hagåtña River Flood
Control project if it results in increased hydraulic capacity (U.S. Army Corps of Engineers, 2004).
The Retrofit Plan requires the Government of Guam to commit and allocate a minimum of
66% of all non-earthquake Federal Disaster Assistance received under FEMA’s Hazard Mitigation
Grant Program (HMGP) towards bringing the existing floodplain construction violations into
compliance with the NFIP. The Government may either elevate the building to or above the
Base Flood Elevation Level according to the current FIRM, or otherwise buy-out then demolish
the structure. The Government of Guam has purchased the Diamond Auto Parts building
in west Hagåtña with the HMGP funds, and plans to demolish the structure by October or
November 2005. No further structures will be purchased under this buy-out strategy.
FEMA mapped the Hagåtña regulatory floodway and floodplain boundaries in 1985 (FEMA, 1985).
A new hydrologic study of the Hagåtña watershed was prepared in February 2005 in conjunction
with new maps of the floodway and floodplain for Hagåtña. FEMA contracted the restudy to
reevaluate the basis for the floodway boundaries. The study and Preliminary Flood Insurance
Restudy Workmaps for Hagåtña are currently under review by FEMA. Once FEMA completes its
review, the preliminary maps will be available for the general public’s review during a three-month
comment period. The maps will be finalized and issued for use in FEMA’s flood insurance program.
Working drafts of the Restudy Workmaps provided to Guam Department of Public Works in March
2005 indicate the floodway boundary along Hagåtña River and the floodplain may be reduced
from the 1985 boundaries. If finalized, this reduction in the floodway would release certain Hagåtña
homeowners from their current obligation to purchase flood insurance. The reduction would
remove certain other properties from their non-compliant status with the flood hazard regulations.
2.3 Planning Impacts
1. Anticipated changes to floodway and floodplain boundaries from the 2005 re-evaluation will
relieve some properties of a flood insurance burden, and allow more freedom for development.
No timeframe has been provided by FEMA for issuance of the new Restudy Workmaps.
2. Moratorium continues on all further development in Agana River regulatory floodway until
completion of Stage 2 improvements (see Table 1).
3. No further structures in Hagåtña are anticipated for buy-out under the Hazard Mitigation
Grant Program.
4. The completion of the Hagåtña River Flood Control project is of primary importance
in order to provide floodproofing in the regulatory floodway. Upon completion of the
flood control project, the floodway boundary would be significantly reduced, allowing for
development activities in these newly excluded areas.

3.0 Wetlands
Wetlands on Guam are protected by several local and federal laws and regulations, as
described in the Guam Wetland Conservation Plan (Winzler & Kelly and Dan Wooster, 2001)
(Table 3).
Table 3. Local and Federal Legal Authority Governing Wetlands on Guam
(Taken and adapted from the Guam Wetland Conservation Plan)
Authority

Description

Executive
Order
78-21

Authorized the Territorial Planning Commission (now Guam Land Use
Commission) to designate wetlands as Areas of Particular Concern and to
develop and promulgate rules and regulations concerning development and
conservation activities that might affect them. These rules and regulations
promulgated under authority of Titles XVIII and XIV of the Government Code of
Guam and are now the primary Territorial law governing activities in wetlands.

Flood Hazard
Area and
Wetlands
Rules and
Regulations

Department of Land Management manages the local wetlands permit programs
through the Guam Land Use Commission. The Department of Agriculture and the Guam
Environmental Protection Agency provide technical expertise. The U. S. Army Corps of
Engineers and U. S. Fish and Wildlife Service also provide technical input. The agencies
work cooperatively in the determination if a proposed activity will affect wetlands, the
delineation of the wetlands, and in the formulation of appropriate mitigation measures.

Guam
Wetland
Rules and
Regulations
(as amended
by Executive
Order 90-13)

Established the 1983 National Wetland Inventory (NWI) Map as the official wetland
map for Guam until such a time that a study is completed. The NWI map for Guam
is currently the official map. Rules and Regulations apply to all Government of
Guam and private lands on Guam. Land under federal jurisdiction is not governed
by the Guam rules and regulations, though still subject to all 404 provisions of
Clean Water Act (CWA). Compliance with the Guam rules and regulations shall
precede application for permits from the U. S. Army Corps of Engineers. Issuance
of a permit for development by the GLUC shall not preclude the U.S. Army
Corps of Engineers from denying an application under Section 404 of CWA.

Coastal Zone
Management
Act (U.S.)

Guam Coastal Zone Management Program is administered by Guam Bureau of
Statistics & Plans, which reviews projects for consistency with program policies.
Policies protect Guam’s Coastal Zone, defined as entire island excluding federal
lands. Federal Consistency approval required for issuance of Federal 404 permits.

Clean Water
Act (U.S.)

401 Water Quality Certification program is administered by the Guam
Environmental Protection Agency. Certification required for issuance of Federal
404 permits.
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Local agencies work cooperatively with federal agencies to manage and regulate wetland
resources. Development activities in wetlands involve a lengthy and often expensive permit
process that usually discourages most developers. The process typically involves consultation
with the U.S. Army Corps of Engineers for a Department of the Army Permit, with approval
from various local and sometimes federal entities. A local wetlands permit is also usually
required from the Guam Land Use Commission (GLUC). A mitigation plan would be prepared
in conjunction with the permit applications mentioned above, and would identify the location
of a mitigation site. No mitigation bank has been established yet on Guam. The offset ratio
under the Corp’s recent Compensatory Mitigation and Monitoring Guidelines (14 February
2005, Public Notice Number 200400448) “will be based on an acreage calculation with a
typical requirement of, at a minimum, one replacement acre for every one acre of waters of
the U.S. lost. If the functions and values of the aquatic resource to be impacted are high, but the
project is in compliance with the Section 404(b)(1) Guidelines and is not found to be contrary
to the public interest, the project may be permitted with a higher mitigation ratio requirement.”
3.1 Documentation and Resources
Government of Guam
Patricia Muna, Department of Land Management
(Interview June 15, e-mail correspondence June 16, 2005)
Frank Taitano, Department of Land Management
(Interview June 16, 2005)
Michael Gawel, Guam Environmental Protection Agency
(Interview July 11, 2005)
Documents and Resources
The Guam Wetlands Conservation Plan. February 2001.
National Wetlands Inventory Map. 1983.
Bureau of Statistics & Plans Wetlands Database. 1996 to present.
Recovery Plan for the Mariana Common Moorhen (= Gallinule) (Gallinula chloropus guami).
1991.
Compensatory Mitigation and Monitoring Guidelines. Public Notice Number 200400448.
February 14, 2005.

The Agana-Chaot River system flows through the marsh, which extends from the Agana Springs
area north towards Hagåtña Bay. Vegetation in the marsh is primarily karisso (Phragmites
karka), a wetland reed that has gradually encroached into much of the open-water areas.
The marsh serves as habitat for the federally-listed endangered Mariana common moorhen
(Gallinula chloropus guami), and a candidate species for listing, the Guam tree snail (Partula
radiolata). The Guam tree snail is a locally protected endangered species. The Recovery
Plan for the Mariana Common Moorhen (= Gallinule) (Gallinula chloropus guami) (U.S. Fish
and Wildlife Service, 1991) cites the 71-hectare Agana Marsh as the only primary moorhen
habitat under private or Government of Guam ownership, i.e., approximately 16 ha is owned
by GovGuam. Primary habitats offer the highest present or potential value as moorhen
habitat. The Recovery Plan identified the major threats to the marsh as the encroachment of
undesirable vegetation, direct human disturbance, and land development. The loss of wetland
habitat is a significant factor in the decline of moorhen populations on Guam (USFWS, 1991).
According to Department of Land Management records, only two wetland permits have been issued
from 1991 through February 2005 for projects in the Hagåtña area. A permit was issued in 1993 to
Department of Public Works (Case No. 93-037) to provide flood control for the Agana River (Chalan
Santo Papa to Marine Drive). This project was started but never completed by the contractor.
A wetlands permit was issued in 1996 to a private developer, Mr. Greg Perez c/o HNC Architects,
on behalf of the Agana Shopping Center (Case No. 96-006). The project proposed to expand
the Agana Shopping Center by filling a 1.67-acre area of the Hagåtña Marsh/Swamp. In its
position statement for the project, Guam EPA noted that minor wetland permits could be granted
for certain land parcels around Hagåtña Swamp/Marsh to provide reasonable use of upland
areas (June 10, 1996, Letter from Guam EPA to Chairwoman, Territorial Land Use Commission).
The agency further added that over the long term, these actions would “cumulatively result
in negative impacts associated with wildlife habitat loss, reduced flood storage capacity,
impaired water quality maintenance functions and other beneficial functions of the marsh.”
The Guam Wetlands Conservation Plan proposes programmatic changes to the management
of wetland resources on Guam. Under the Plan, Guam EPA and Guam Department of
Agriculture (Division of Aquatic & Wildlife Resources) would jointly administer the existing
wetland permit program that is currently managed by Department of Land Management
and the Guam Land Use Commission (GLUC). This change is proposed to achieve greater
efficiency in the operation of wetland programs for both regulators and the regulated
community. The Plan does not propose to permit any activities not currently allowed,
nor reduce the existing constraints governing development. According to Guam EPA,
the Plan is currently stalled in the Administrative Adjudication Act (Triple A) process.

3.2 Condition Assessment
The principal wetland in the Hagåtña area is the Agana Marsh, also known as the Agana Swamp.
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3.3 Planning Impacts

Guam Comprehensive Study Shoreline Inventory. 1980.

Cumulative impacts from the issuance of permits for minor fills in parcels along Hagåtña
Marsh are a concern by Guam EPA. Projects, especially large developments, proposed in the
vicinity of the marsh are subject to scrutiny.

4.2 Condition Assessment

4.0 Shore Protection
The Guam Territorial Seashore Protection Act of 1974 established the Seashore Reserve, which is
defined as that land and water area of Guam extending seaward to the ten (10) fathom contour,
including all islands within the Government’s jurisdiction except Cabras Island and those Villages
wherein residences have been constructed along the shoreline prior to the effective date of the
Seashore Act, and extending inland to the nearer of the following points: (1) From the mean high
water line for a distance on a horizontal plane of ten (10) meters; (2) From the mean high water
line to the inland edge of the nearest public right-of-way. All development within the Reserve
must be reviewed by the Guam Seashore Protection Commission (GSPC). The proposed project is
also reviewed by the Application Review Committee (ARC), which forward its recommendations
to the GSPC. The ARC comprises technical staff members from eight core and four ex-officio
agencies who review the proposal with regard to their agency’s policies and programs.
The shore and waters of Hagåtña Bay encompass approximately 3 miles of shoreline. A
concrete-rubble-masonry wall parallels the shoreline along sections of East and West Hagåtña
Bay, including Paseo de Susana Beach Park. The seawall is the main source of shore protection
along the bayfront. The shore protection system was subject to storm surge damage from recent
typhoons and requires repair/restoration of the CRM wall and replacement of the coral fill.
4.1 Documentation and Resources
Government of Guam
Liberty Perez, Department of Public Works
(Interview on June 24, 2005)
Pedro Marquez, Department of Public Works
(Interview on June 24, 2005)
Frank Taitano, Department of Land Management
(Interview June 16, 2005)
Evangeline Lujan, Bureau of Statistics and Plans, Guam Coastal Management Program
(Interview July 5, 2005)
Domingo Cabusao, Guam Environmental Protection Agency
(Interview July 1, 2005)
Documents
Draft Feasibility Report and Environmental Impact Statement, Agana Bayfront Area Typhoon
and Storm Surge Protection Study, Agana, U.S. Territory of Guam. Addendum. 1992.

The Department of Land Management contracted Dan Swavely and Mike Wilder to prepare
the Guam Seashore Reserve Plan in 2003. The Plan was approved by the Guam Seashore
Protection Commission (GSPC) as presented, but with the understanding that further work was
necessary. The plan is considered preliminary and is not available to the public at this time.
The Technical Advisory Group (TAG) that assisted the consultants in preparing the Plan has
regrouped. Spearheaded by the Bureau of Statistics & Plans Guam Coastal Management
Program (GCMP), the TAG is currently working on a proposal to be presented before
the GSPC that would allow the TAG to further develop the Plan beyond its preliminary
“skeleton” status. GCMP proposes to involve stakeholders and hold stakeholder meetings
to receive feedback on the Plan. A possible 90-meter “buffer” in addition to the existing
10-meter reserve boundary from mean high water (MHW) may be proposed as a potential
amendment to the plan to allow GSPC review of projects that fall within this 100meter zone. The TAG is scheduled to present its proposal to the GSPC on July 14, 2005.
The Guam Comprehensive Study Shoreline Inventory (U.S. Army Corps of Engineers, 1980)
evaluated the condition of Guam’s shoreline, including the extent of erosion and any existing
or potential problems. The study identified sites in Hagåtña with shoreline problem areas,
briefly described the problem, and recommended an action to address the problem (Table 4).
In 1992, U.S. Army Corps of Engineers prepared the Draft Feasibility Report and Environmental
Impact Statement, Agana Bayfront Area Typhoon and Storm Surge Protection Study, Agana,
U.S. Territory of Guam, Addendum. The study evaluated five alternatives to reduce coastal
flood damage caused by storm surge in low-lying areas of Hagåtña Bay from Anigua to
Dungca’s Beach. The original preferred alternative was Alternative Plan B, the Agana and
Lower Tamuning Protection Plan, which would provide for 6,300 feet of concrete rubble
masonry (CRM) wall. The wall would be constructed in two sections, one fronting downtown
Hagåtña, and the other passing through Paseo de Susana Park. The plan also called for
improving the Agana River floodwall, constructing 2,600 feet of concrete floodwall dividing
Marine Corps Drive in Lower Tamuning (Apurguan), and up to nine road openings (U.S.
Army Corps of Engineers, 1992). The Addendum reevaluated the alternatives and proposed
that Alternative Plan C, the Agana Protection Plan, be implemented instead. Alternative
Plan C proposed protection for only the urban center of Agana through the construction
of 2,600 feet of CRM wall fronting downtown Hagåtña through Paseo de Susana Park,
improvements to the Hagåtña River floodwall, and seven road openings. Plan C was
identified with the fewest biological, social, and land-use impacts among all the alternatives.
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Table 4. Summary of Shoreline Problem Areas in Hagåtña
Location

Problem

Recommended Action

Trinchera
Beach

1. Intermittent erosion of the
backshore during storms.

Monitor

2. Erosion of filled land during storms.

Agana River

Erosion of backfill between boulders

Paseo de
Susana Park

1. 2 to 3-foot scarp cut into backshore. 1. Monitor

3. Deteriorating revetment subject to
storm wave damage. Backfill being
eroded in places.

None

2. Shore protection needed
3. Investigate alternatives for repair
of revetment.
4. Investigate shore protection
alternatives.

4. Chronic erosion of unprotected
backfill material.
Agana Bay
west of Paseo
de Susana Park

Backfill eroding from behind small
rubble revetment in poor condition.

4.3 Planning Impacts
DPW performs maintenance and repair of existing shore protection structures. No new shore
protection structures are planned for the Hagåtña Bay area.
5.0 Storm Water

3. Potential for storm wave damage.

2. Chronic erosion of backfill near
seaward tip of park.

Damage Repair at Paseo de Susana (Project No. 660-5-1039-F-AGN), would replace eroded soil
and the grouted sea wall that were subjected to storm surge damage. The federal funding only
allows the restoration of the area to pre-disaster conditions, i.e., design upgrades are not funded.

None

According to Department of Public Works, there is no long-term shore protection plan for Guam.
DPW implements repair and restoration projects, usually with federal assistance, to address damage
after major storm events. The existing seawall along the shoreline in East Hagåtña was washed
out in 2002 by Typhoons Chata’an and Pongsona. The Department of Public Works plans to
repair the seawall through the Route 1 East Agana Embankment Restoration project. The project
will be funded by the Federal Highways Administration (FHWA) and will use the same seawall
design. Guam EPA recommended certain improvements to the design, such as using gentler slopes
to minimize beach erosion; however, the seawall must be constructed to pre-disaster conditions
under the terms of the federal funding. DPW plans to advertise this project within the year.
DPW plans to re-bid two other repair projects in the Hagåtña area. The Seawall Repair at Adelup
Beach Park project (Project No. 660-5-1038-F-AGN) involves a FEMA-funded replacement of the riprap and coral fill at various locations in the Park. A similar FEMA-funded project, Typhoon Pongsona

The U.S. Environmental Protection Agency regulates stormwater discharges under the National
Pollution Discharge Elimination System (NPDES) Stormwater Program. The NPDES permit
application is reviewed locally by the Guam Environmental Protection Agency and certified for
compliance with all local regulations and policies and in accordance with the Guam Water Quality
Standards. U.S. EPA issues NPDES permits for Phase I and Phase II of the stormwater program.
The Phase I program addresses stormwater discharges from medium and large municipal
separate storm sewer systems (MS4s) located in incorporated places or counties with
populations of 100,000 or more. The Phase II program was developed in 1999 and
addresses small MS4s located in “urbanized areas” (UAs) as defined by the Bureau of Census,
and those MS4s designated by the NPDES authority. A UA is a land area comprising one
or more places that together have a residential population of at least 50,000 and an overall
population density of at least 1,000 people per square mile. The population of Hagåtña
is 1,100 in the 2000 Census of Population and Housing (U.S. Department of Commerce,
2004); hence, Hagåtña falls below the UA threshold. Existing storm drains emptying into
Hagåtña Bay are not required to be permitted under the Phase II NPDES Stormwater Program.
The Bay supports mixed, potentially incompatible uses including the Hagåtña Marina,
Hagåtña Sewage Treatment Plant and facilities, and recreational activities such as jet-skiing
and fishing. Stormwater appears to be most significant pollutant source for the Bay and is
expected to remain significant in the future in Agana. Marine waters in the Bay are classified
as M-2, Good, under the Guam Water Quality Standards (Guam Environmental Protection
Agency, 2001). These M-2 waters must be of sufficient quality to allow for the propagation
and survival of marine organisms, corals, and other reef-related resources, and whole body
contact recreation. Other intended uses include mariculture activities and aesthetic enjoyment.
In contrast, M-3 waters are intended for general, commercial and industrial use, while
allowing for protection of aquatic life, aesthetic enjoyment and compatible recreation with
limited body contact. Specific intended uses include shipping, boating and berthing, industrial
cooling water, and marinas. Guam’s M-3 waters are located in the Commercial Port area.
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5.1 Documentation and Resources
Government of Guam
Domingo Cabusao, Water Pollution Control Program, Guam EPA
(Interview July 1, 2005)
Paul Kemp, GWA Environmental and Safety Compliance Specialist
(Interview July 8, 2005),
Chris Lund, Chief Engineer, Water Programs Division, Guam EPA
(Interview July 11, 2005)
Alex Soto, Environmental Monitoring and Analytical Services Division, Guam EPA
(Interview July 6, 2005)

Boat Basin is an area of particular concern because water quality standards are frequently
exceeded. Guam EPA is considering options to address the pollution at the Marina, and may
recommend diversion of the stormwater into the Hagåtña River. Aside from stormwater
discharge, the Boat Basin also suffers from poor water circulation. Guam EPA may recommend
creation of a bridge or cut to allow marine waters to regularly flush the Boat Basin.
Table 5. Selected Hagåtña Beaches Monitored by Guam EPA and Pollution Threats
Beach Name and Location

Pollution Threats

Trinchera Beach (East Hagåtña Bay)

Storm water runoff, highway/road/bridge
runoff, recreational and tourism activities
(RWUMP)

Agana Marina

SSO, POTW, boat discharge, Marina and
recreational boating, storm water runoff, sewer
line blockage/break,

West Hagåtña Beach (West Hagåtña Bay)

POTW, sewer line block/break, storm water
runoff (permitted)

Beach at Fonte River (West Hagåtña Bay)

River discharge, highway maintenance and
runoff, historic sewer line blockage/break

Documents
Recreational Beach Monitoring Plan: Guam Coastal Waters. 2003.
CNMI and Guam Stormwater Management Criteria, Phase I Final Report. 2004.
Stipulated Order for Preliminary Relief, U.S. District Court Civil Case No. 02-00035. June 5,
2003.
Quarterly Stipulated Order Compliance Progress Report No. 07. April 28, 2005.
Guam Water Quality Standards. 2001 Revision.
5.2 Condition Assessment
The Guam EPA Monitoring Program monitors the quality of Guam’s recreational marine waters
and issues public advisories for beaches that are polluted and unsafe for swimming based on
analysis of microbial pollutants. Seven of the monitored beaches fall within the Hagåtña study
area. These beaches include: Trinchera Beach, Trinchera Beach/East Hagåtña Beach (Padre Palomo
Park), Hagåtña Marina, West Hagåtña Beach (Hagåtña Bayside Park), and the beach at Fonte River
(Adelup Beach Park). Pollution threats affecting some of these beaches were documented by Guam
EPA in the Recreational Beach Monitoring Plan: Guam Coastal Waters (Table 5) (Guam EPA, 2003).
In the Recreational Beach Monitoring Plan: Guam Coastal Waters (Guam EPA, 2003) Guam
EPA’s existing data identified beaches that frequently show an exceedance of water quality
standards following heavy rainfall. Half of the 12 beaches designated for monitoring by
Guam EPA after a heavy rainfall event are located in the Hagåtña study area. These include
Trinchera Beach, Trinchera Beach/East Hagåtña Beach (Padre Palomo Park), Hagåtña Marina,
West Hagåtña Beach (Hagåtña Bayside Park), Hagåtña Channel/Hagåtña Marina (Hagåtña
Channel), and Hagåtña Channel/Hagåtña Marina (Outrigger Ramp). The Hagåtña Marina/

Acronyms: RWUMP = Recreational Water Use Management Plan; POTW = Publicly owned
treatment works; SSO = Sanitary sewer overflow.

These six monitored beaches are in areas where known storm drains empty into the Bay. After
a heavy rainfall event, an advisory is issued for these beaches and re-sampling is performed.
An NPDES permit is not required for these drains since Hagåtña does not meet the population
threshold under U.S. EPA guidelines. Storm drains and runoff are the conveyance for microbial
pollutants, lead from vehicle fuel or exhaust, and tire wear on the roads, as well as heavy metals
and possibly PCBs (Guam EPA, 2000). The Agana Bay Urban Waterfront Redevelopment Plan
(Bureau of Planning, 1981) cited 23 storm drains with receiving waters in Hagåtña Bay. The
majority of the drains are under the ownership of Department of Public Works. Guam EPA
discourages the use of storm drains for stormwater disposal, and encourages the use of Best
Management Practices (BMPs) to treat and manage stormwater (Horsley Witten Group, 2004).
The chronic exceedance of water quality standards in these waters has prompted Guam
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EPA to place the Agana River and Bay on the 303(d) List of Water Quality-Limited Segments
Identified for 2003-2004. These waters exceed water quality standards in greater than 10%
of the samples, with turbidity and dissolved oxygen as the main pollutants. Placement on the
303(d) list requires Guam EPA to develop a Total Maximum Daily Load (TMDL), which identifies
allowable pollutants to a water body from both point (end of pipe) and non-point sources
(runoff) that will prevent a violation of water quality standards. Guam EPA has ranked the
Agana River and Bay as a low priority for development of a TMDL. Guam EPA’s goal is to
develop TMDLs for all listed water segments within 10 years. The agency, however, would
prefer to avoid the need for a TMDL since this would place the management of stormwater
on a “treadmill” of meeting certain standards; failure to meet such standards would jeopardize
federal funding. Instead, Guam EPA encourages a proactive approach with a management plan
that spreads responsibility among the property owners. Guam EPA warns that if the community
is not proactive now, eventually Guam could see a further decline in water quality leading to
constant beach advisories until the recreational waters can no longer support the intended uses.
The Government of Guam is in the process of adopting the new stormwater management
criteria described in the CNMI and Guam Stormwater Management Criteria, Phase I Final Report
(Horsley Witten Group, 2004). An increase in stormwater runoff from increased development
in Hagåtña would be subject to these new stormwater criteria. Guam EPA expects the criteria
to be implemented by early 2006 when the accompanying Stormwater Manual is completed.
The new criteria emphasize best management practices in the on-site treatment of stormwater.
Stormwater from the Agana Shopping Center currently drains into the public collection system
on Route No. 4. Guam EPA is reviewing a plan by the Agana Shopping Center to reverse the
flow and divert the runoff into Agana Swamp. The stormwater will be subject to pre-treatment
for the first flush of contaminants. Guam EPA is working with other commercial and private
landowners to address stormwater drainage along Route No. 4 and other parts of Hagåtña.
Even those built-out, fully developed areas, such as zero-lot line properties with little space for
stormwater storage, have treatment options including the use of a special box type system.
Guam EPA has joint authority with Department of Health and Social Services (DPHSS) to close
beaches after a sewage spill or pollution event. According to the current beach advisory, West
Hagåtña Bay waters from Paseo to the public parking adjacent to Diamond Auto are closed until
further notice by order of DPHSS due to a leak in the Agana Wastewater Treatment Plant Outfall.
The beach advisory for these waters was first issued in January 2003 following the passage of
Super Typhoon Pongsona in December 2002. The beach closure will remain in effect until the
sewage leak from the outfall is repaired.

and water systems. Several task items are related to the Agana Sewage Treatment Plant
and facilities. These items and their deadlines, based on GWA Quarterly Stipulated Order
Compliance Progress Report No. 7 and GWA Environmental and Safety Compliance Specialist
Paul Kemp (Personal communication, July 8, 2005), are summarized in Table 6. Under
the Fiscal Year 2004-2005, Guam Sewer Construction Grants Priority Ranking System and
Project Priority List, Guam EPA ranked the Hagåtña STP Outfall project as Priority No. 5. This
priority list allows Guam to continue to qualify for federal funds under the Clean Water Act.
Table 6. Task Items for Agana STP and Facilities
under the Stipulated Order for Preliminary Relief
Paragraph/

Task Description

Deadline

1) Complete design and construction of ocean outfall
extension for Agana Sewage Treatment Plant.

Outfall designs due
June 5, 2005. Outfall
construction due
December 31, 2006.

Project
#35 Agana
Ocean
Outfall

2) Complete baseline monitoring survey with data on
water quality, benthic fauna, and sediment quality in
the area of proposed outfall extension discharge.
#40 Agana
Main Sewage
Pump Station
Diverter Box

Complete repair of diverter box to stop overflows of
raw sewage.

Installation of bypass
line completed April 30,
2004. Diverter box repair
design on-going.

#42 Agana
Sewage
Treatment
Plant (STP)

1) Develop interim corrective action plan to restore
minimum primary treatment operation capacity to
Agana STP. Plan shall address re-implementation
of the biological and receiving water monitoring
program required by Agana STP’s NPDES permit.

Interim corrections plan
scope of work complete,
being put out for bid.
Construction of STP due
March 11, 2006.

Renovation

2) Complete design to fully renovate the STP to bring
it into compliance with NPDES permit requirements.

Guam Waterworks Authority entered into a Stipulated Order for Preliminary Relief (U.S. District
Court Civil Case No. 02-00035) on June 5, 2003 with the Federal government that states
that GWA must complete certain tasks to address compliance issues at its public wastewater
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5.3 Planning Impacts
1. Stormwater runoff is a significant contributor of pollutants into Hagåtña Bay. Future
development in Hagåtña must consider new stormwater management criteria, which
emphasizes treatment on-site at the source.
2. The repair/rehabilitation of the Hagåtña Sewage Treatment Plant and related facilities is
anticipated by the end of 2006. Completion of these projects is a major contributing factor
towards improving the health of Hagåtña Bay.
6.0 Findings and Conclusions
1. The floodway and floodplain boundaries are currently under reevaluation. The anticipated
reduction from the 1985 boundaries will relieve some properties of a flood insurance
burden, and allow more freedom for development.
2. The completion of the Hagåtña River Flood Control project is of primary importance in
order to provide floodproofing in the regulatory floodway. Any further development in the
regulatory floodway hinges on completion of this project.
3. Cumulative impacts from the issuance of permits for minor fills in parcels along Hagåtña
Marsh are a concern by Guam EPA. Projects, especially large developments, proposed in the
vicinity of the marsh are subject to scrutiny.
4. No new shore protection structures are planned for the Hagåtña Bay area.
5. Stormwater runoff is a significant contributor of pollutants into Hagåtña Bay. Future
development in Hagåtña must consider new stormwater management criteria, which
emphasizes treatment and storage on-site at the source.
6. The repair/rehabilitation of the Hagåtña Sewage Treatment Plant and related facilities is
anticipated by the end of 2006. Completion of these projects is a major contributing factor
towards improving the health of Hagåtña Bay.
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