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Preface: An Overview of Guam 

 

The Island of Guam is an unincorporated territory of the United States.  It is the 

westernmost point of the United States, lying at latitude 13º28” N and longitude 144º45” 

E, or about 1,500 miles south of Tokyo, 1,730 miles east of Manila and 3,840 miles west 

and slightly south of Honolulu, Hawaii.  Guam has an area of approximately 212 square 

miles (549 sq km) and measures about 30 miles (69 km) long with widths from 11 miles 

(25.3 km) in the south to 4 miles (9.2 km) in the center and 8 miles (18.4 km) in the 

north.  See Appendix A,  Figure 1. 

 

According to the 2004 population census, approximately 166,090 people reside 

throughout the 212 square mile island except for certain military properties and steep 

interior mountains of the South.  The average population density is 730 per square mile; 

however, the density in the north is approximately 1,200 per square mile while the 

density in the south is 300 per square mile.  Practically all residences are served by 

public/military community water supply systems, with a large number of single-family 

dwellings using individual septic tank/leaching field systems.  Approximately one million 

tourists visit Guam annually, largely drawn by Guam’s tropical climate and clean 

recreational marine and fresh waters. 

 

Guam is the largest and southernmost of the Marianas Archipelago of islands and 

possesses the largest fresh water resources of these islands.  Guam has a tropical oceanic 

climate, with warm temperatures and high humidity.  Daily temperatures year around 

consist of highs in the middle eighties (degrees Fahrenheit) and daily lows in the low 

seventies. Relative humidity ranges between 65 and 75% in the afternoon to between 85 

and 90% at night.  Seasonal changes relate to amounts of rainfall.  Wet season normally 

extends from July to November and dry season from January to May, with transitional 

periods between.  Annual average rainfall varies from about 110 inches in the higher 

areas to about 80 inches along the shores.  Periodic El Nino/ Southern Oscillation large-

scale weather events trigger decreased rainfall and higher risks of typhoons on Guam in 

certain years.  The largest measured El Nino event occurred in 1997-98.  Guam is located 

in an area of the Western Pacific that experiences 38% of all the destructive tropical 

storms in the world.  Torrential rains accompany frequently passing storms and typhoons.   

 

Guam is divided into two distinct geological formations by a central fault line. The 

northern half is mainly a broad sloping limestone plateau, which is bordered by steep 

seaward cliffs and fringed by narrow coral reefs.   

 

The southern half of the island is generally composed of eroded volcanic mountainous 

formations with numerous rivers and streams.  These tropical streams and those of most 

Pacific islands are typically short in length and have very low mineral concentrations.   

These concentrations are similar island to island because the underlying geological 

formation is usually basalt.  Another important characteristic of short tropical island 

streams is that photosynthesis by primary aquatic producers is not the dominant source of 

food.  The major source of food for island stream ecosystems is usually the vegetation 
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that falls into the streams from the plants along the banks as well as those that overhang 

the stream. 

 

The larger fauna, fish, shrimp, eels, worms, and snails, found in island streams were 

originally marine organisms that adapted to freshwater conditions.  Larvae from many of 

these organisms still develop in the ocean and return to fresh water streams as adults.  

But the insects and algae found in tropical island streams are truly freshwater organisms, 

unique to the islands.  Also many of the freshwater fauna are morphologically adapted 

for climbing and can migrate through all the reaches of the stream, even up waterfalls.  

 

The entire island of Guam is classified as a coastal zone.  The island is comprised of 212 

square miles of land divided into 20 watersheds and is surrounded by 116.5 miles of 

shoreline. Guam’s shoreline is divided into three distinct classifications: rocky coastline, 

sandy beaches, and mangrove mud flats.  The rocky coastline classification surrounds the 

northern end of the island with a few isolated stretches in the south.  It is approximately 

72.5 miles in length or 62% of the total shoreline.  Sandy beaches are scattered 

intermittently around the island and comprises 35.9 miles of shoreline or 31% of the total.  

The remaining 8.1 miles or 7% of the total shoreline are classified as mangrove mud flats 

and are centered mainly within Apra Harbor and Merizo. There are also approximately 

14.2 square miles of coral reefs, 0.55 square miles of seagrass beds, 1.43 square miles of 

estuarine systems, and 21.73 square miles of marine bays.   

 

Shallow fringing coral reefs with outer slopes and margins supporting live coral colonies 

surround most of Guam.  The bordering fringing reefs in the south are broader than in the 

north.  The width of these reefs ranges from very narrow benches (as narrow as 10 to 20 

feet) on the northeastern coast, to broad reef flats forming the popular recreational and 

fishing areas in Tumon, Hagåtña, Agat, and Asan Bays and on the shore side of Cocos 

Lagoon.  These reefs are extremely valuable in terms of marine life, aesthetics, food 

supply, recreation and protection of Guam’s highly erodible shorelines from storm 

waves, currents, and tsunamis.  Two large barrier reef systems occur at Cocos Lagoon 

and at Apra Harbor. Cocos Island Lagoon and its reefs form an atoll-like environment 

about four square miles in area, with a greatest lagoon depth of approximately 40 feet.  

The uplifted limestone plateau of Orote, Cabras Island and a large artificial breakwater, 

which was built on a shallow reef platform and adjacent submerged bank, bound the 

much deeper lagoon of Apra Harbor, with depths over 120 feet. 

 

Seaward, the reef front slopes gently downward to a terrace at a depth of approximately 

20-30 feet. Here, submarine channels cut the surface of the reef. These channels are lined 

with living corals and contain the richest fauna (animal life) to be found in any reef zone. 

The submarine terrace slopes gently downward to a depth of 30-50 feet. This zone 

supports many scattered colonies of coral. 

 

The North Equatorial Current, driven by northeast trade winds, generally sets in a 

western direction around Guam with a velocity of 0.5 to 1.0 knot.  Guam tides are semi-
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diurnal with a mean range of 1.6 feet and diurnal range of 2.3 feet.  Extreme predicted 

tide range is about 3.5 feet. 

 

 

EXECUTIVE SUMMARY 
 

 

1.0 Overall Surface Water and Ground Water Quality 

 

The Guam Water Monitoring Strategy (GWMS) underwent a major revision during fiscal 

years 2002-2004 and the execution of this revised strategy was initiated in fiscal year 

2005.  The restructured GWMS was submitted to EPA as Guam’s Comprehensive 

Monitoring Strategy (CMS) late in 2005.  The CMS is outlined in this IR under Section 

III.  Sufficient data and/or information were not available to make use support 

determinations for all of the island’s waterbody types for the 2004-2005 reporting period.   

 

Guam’s CWA section 303(d) list of impaired and threatened waters is presented in Table 

23, pages 35-36, Part III, Surface Water Monitoring and Assessment.  Water bodies with a 

“High” priority ranking include the Ugum River and forty two (42) Tier I beaches. 

 

1.1  Marine Waters 

 

During program years 2004-2005, Guam’s marine waters were generally “good”.   

 

No marine bays were assessed during the reporting period. Guam coastal/recreational 

waters were assessed only for the Goal “Protect and Enhance Public Health@ and the 

Use APrimary Contact/Swimming and Secondary Contact”.  All other Goal and Use 

categories were considered “Not Applicable”. 

 

• In 2004, Guam EPA monitored 8.68 shoreline miles of the total 43.65 shoreline 

miles of Guam waters.  .46 miles fully supported and attained water quality 

standards for the designated uses; and 8.22 miles did not support or attain WQS. 

 

• In 2005, the Agency monitored 9.60 shoreline miles of the total 43.65 shoreline 

miles of waters.  .23 miles fully supported and attained water quality standards for 

the designated uses; and 9.37 miles did not support or attain WQS.  

 

Swimming advisories are issued based upon either an instantaneous concentration of 104 

MPN/100mL or a geometric mean concentration of 35 MPN/100mL, over a five week 

period.  For calendar year 2004, 864 swimming advisories were issued.  In calendar year 

2005, 535 swimming advisories were issued.  (Refer to Tables B7a-c and B8a-c, Appendix B). 

 

Over 10% of Guam’s coastline has been set aside in five Marine Preserves.  Although 

there was a lack of water quality data for these marine preserves, preliminary data 

showed that food fish density and diversity within the five established marine preserves 

has dramatically increased over those in the non-preserve areas.   
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1.2      Fresh Water 

 

The only inland body of water on Guam is Fena Reservoir, constructed by the Navy as a 

drinking water supply.   All drinking water samples from the U.S. Navy Water System 

met all primary drinking water MCL standards in 2004 and 2005.   

 

No assessment of Rivers and Streams was conducted during this reporting period except 

for .23 miles of segment G51_PGRP-1, Pago River. (See Table 20). All waters in this 

segment were assessed as “not supporting/not attaining water quality standards” for the 

Goal “Protect and Enhance Public Health” for designated “swimming” use.   The Agency 

monitors this site only once during the summer as the river segment contains a 

“swimming hole” frequented especially by kids during this time of the year.    

 

Increased sedimentation is considered especially significant in the Ugum watershed 

because the Ugum Water Treatment Plant is a primary source of drinking water in 

southern Guam.  During the past several years, the Treatment Plant has had to 

periodically shut down when suspended sediment at the intake reaches excessive levels.  

(The Ugum River is on Guam’s 303(d) list.)       

 

The overall ground water quality of the NGL is “good”; however, it is significantly 

vulnerable to contaminants, including chloride contamination induced from over 

pumping of water supply wells and ground water well influence by surface water or raw 

sewage from leaking sewer pumps or sewer pipes.  Guam EPA will facilitate assessment, 

planning, or pollution control activities to improve water quality that is compliant with 

local standards The Agency has formulated draft guidance to determine the source of 

potential “groundwater under the influence of surface water”.   

 

2.0 Causes and Sources of Water Quality Impairments 

The causes and sources of water quality impairments are discussed in the following 

sections. 

 

2.1 Marine Waters 

Applicable categories of causes or stressors for marine bays and recreational beaches are 

respectively listed on Tables B5b. and B5c. Appendix B.  No data is available to identify 

the size (in square miles) of marine bays which may be impaired by pesticides, PCBs, 

chloride, pH, suspended solids, etc.   In 2004, 8.22 shoreline miles of recreational 

beaches were impaired by pathogen indicators.  In 2005, these same stressors caused 9.37 

shoreline miles (recreational beaches) to be impaired.   

 

Similarly, no data is available to identify the size (in square miles) of the waterbody 

which could be impaired by source categories listed for marine waters on Tables B6b. 

and B6c. for marine bays and recreational beaches, respectively.  A few applicable 

categories listed include municipal point sources, combined sewer overflows, agriculture, 

urban runoff/storm sewers, contaminated sediments, and groundwater seeps/springs. 
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As shown on Table 23, Tumon Bay, a marine waterbody on Guam’s CWA section 303(d) 

list, is not attaining its designated use because of pollutants, namely nutrients.   

 

2.2 Fresh Waters 

No data was available for the reporting period to identify the size (miles) of rivers and 

streams impaired by a) applicable categories of causes or stressors (i.e. pesticides, 

nutrients, excessive algal growth, etc.)  See Table B5a, Appendix B and b) applicable source 

categories (i.e. combined sewer flows, recreational and tourism activities, debris and 

bottom deposits, erosion from derelict land, etc.)  See Table B6a, Appendix B. 

 

Impaired waterbodies on Guam’s section 303(d) list and the pollutant causing impairment 

are: 

 Ugum River - turbidity 

 Tumon Bay - nutrients  

Pago River - nutrients, turbidity and dissolve oxygen 

 Pago River Segment – bacteria 

Agana River and 42 Recreational Beaches – bacteria 

 

As listed in Table B9, Appendix B, the ten priority sources of groundwater contamination 

and the respective contaminants associated with each source are: 

• Agricultural Activities: 

 Animal feed lots --- nitrates, bacteria 

             Fertilizer applications --- nitrate 

             Pesticide applications --- organic & inorganic pesticides 

• Storage and Treatment Activities: 

             Underground storage tanks --- petroleum compounds 

• Disposal Activities: 

 Landfills --- inorganic & organic pesticides, halogenated solvents, petroleum 

compounds, nitrate, metals, other 

              Septic systems --- nitrate, protozoa, bacteria, viruses 

• Other: 

             Pipelines and sewer lines --- nitrate, protozoa, bacteria, viruses 

            Salt water intrusion --- salinity/brine 

Urban runoff --- inorganic & organic pesticides, halogenated solvents, petroleum 

compounds, nitrate 

 

The NGL, designated Guam’s sole source aquifer, was impaired by the following 

pollutants during the reporting period: bacteria, nutrients, chlorides and toxic 

contaminants.   

 

3.0  Comprehensive Monitoring Strategy for All Waters 
 

Guam EPA’s Monitoring Goals and Objectives are to: 

• Conduct a comprehensive assessment of water quality throughout the island using a 

rotating basin approach; 

• Complete a thorough evaluation of monitoring data; 
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• Evaluate if the quality of Island waters are suitable for their designated uses; 

• Evaluate if  the Guam Water Quality Standards (WQS) are appropriate and relevant 

to present conditions in the waters of the island; and 

• Coordinate new approaches to improving and protecting the Island’s water resources 

through the implementation and enforcement of CWA 319 and 6217 programs. 

 

To meet all federal and local reporting requirements Guam EPA has restructured the 

GWMS to include ten distinct individual monitoring plans.   The programs developed for 

each of these plans are: 

 

1. Status and Trends Monitoring Program 

2. Guam Environmental Monitoring and Assessment Program 

3. Recreational Beach Monitoring Program 

4. Wetlands Monitoring Program 

5. Fish and Shellfish Consumption Monitoring Program 

6. Groundwater Assessment Monitoring Plan 

7. Marine Preserve Water Quality Assessment Program   

 8. Nonpoint Source Pollution Monitoring Program 

 9. Underground Injection Control Monitoring Program 

 10. Man-Made Impoundments Monitoring Program 

 

A copy of Guam’s CMS is attached as Appendix E. 

 

4.0  Programs to Correct Impairments  

Guam EPA has many programs in place to correct, prevent or minimize the impairment 

of waterbodies, fresh or marine.  These programs are mandated by local and federal 

statutes, and are implemented to the maximum extent possible.  Programs applied by 

Guam EPA include but are not limited to: 

  

 Guam Water Quality Standards 

 Guam Comprehensive Monitoring Strategy 

 Section 401 Water Quality Certification 

NPDES Permitting 

Individual Wastewater System Permitting 

Sewer Connection Permitting 

Soil Erosion and Sediment Control Regulations 

Clearing and Grading Permitting 

Environmental Protection Plan Requirement 

Water Quality Monitoring Requirement 

Erosion Control Plan Requirement 

Section 319 NPS Programs 
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Section 6217 Coastal NPS Pollution Program 

Feedlot Waste Management Program 

Land Use and Wetland Use Permitting under the Land Use Commission 

Seashore Protection Permitting under the Guam Seashore Protection Commission 

Wetland Conservation Plan 

Wellhead Protection Program 

Well Licensing Program 

Groundwater Programs and Activities listed in Table B10, Appendix B. 

 

Guam EPA also recognizes the GWA Stipulated Order for Preliminary Relief which 

outlines a list of mandated actions for GWA.  The list includes the development and 

implementation of a comprehensive Water Master Plan and the financing of water and 

wastewater capital improvement projects. Continued compliance with this Order should 

improve water quality as a result of infrastructural improvements to sewage treatment 

plants, pump stations, and ground water facilities.  The completion of the Water Master 

Plan will also provide a strategic roadmap for the utility to meet quality water demand 

and the wastewater treatment needs of the island. 

 

5.0 Trends  

 

The quality of Guam’s waters will vary considerably, depending on a variety of factors 

including geology, human population density, level of coastal and urban development, 

level and types of uses of marine, surface and groundwater resources, to include 

frequency of natural disturbances, such as typhoons and earthquakes. 

 

The island’s economy depends largely on US military spending and tourism. Total US 

grants, wage payments, and procurement outlays amounted to $1.3 billion in 2004. Over 

the past 30 years, the tourist industry has grown to become the largest income source 

following national defense. More than 1 million tourists visit Guam each year including 

about 900,000 from Japan and 150,000 from Korea. The Guam economy continues to 

experience expansion in both its tourism and military sectors. 

 

Although the agency faces some significant issues of concern (i.e. “groundwater under 

the influence”, impacts of the upcoming military buildup by 2008, presence of toxic 

contaminants in well samples, staff shortages, and funding needs, to name a few), the 

Agency must move forward and progressively identify possible solutions, or alternatives, 

and then implement the necessary action(s) in a timely manner.  Guam EPA maintains a 

positive outlook because of anticipated significant improvements to both the water and 

wastewater systems, and the general positive trend of the local economy. 

  

Activities and programs which support this trend and improved water quality on Guam 

include: 

 

• The development of a Comprehensive Monitoring Strategy by Guam EPA.  

The monitoring staff has completed the planned Coastal Monitoring and 
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respective data should be available in the next report.  The Wadeable Streams 

assessment is on-going.  Guam EPA will be working in cooperation with 

DAWR to complete the Marine Preserve Monitoring Plan and in exchange, 

water quality monitoring data will be provided for their program use; 

• Executive Order 2004-04 has been promulgated relevant to implementing a 

comprehensive Watershed Planning Process.  Guam EPA is hopeful that it can 

recruit a staff to oversee the Watershed Planning Committee and the  

restoration work for Guam’s watersheds;     

• The CCU and GWA have made significant progress in meeting the 

requirements of the Stipulated Order for Preliminary Relief.  In 2004, EPA 

awarded a $1.5 million grant to GWA to support the development of a 

comprehensive water and wastewater facility Master Plan for the island.  

Water program managers recently participated in the preliminary review of 

the Plan with GWA, EPA, and Plan consultants in Hawaii; and they were 

encouraged by the proposed draft;  Guam EPA continues to monitor and 

follow-up on GWA’s compliance with the Stipulated Order; 

• Drinking water produced by GWA is now meeting Safe Drinking Water Act 

requirements;  

• There have been significant increases in the percentage of GWA certified 

operators; 

• During the reporting period, Guam EPA actively provided oversight for three 

Title II EPA funded Sewer Construction Grants projects totaling about $9.5 

million to design and construct village sewer lines and pump stations.  The 

construction of the Leyang Barrigada Collector Project was completed; and 

the design of the Agat Collector System, Phase IV, is on-going. 

• Guam has developed its CWA 303(d) list of impaired waterbodies for 2005; 

and a TMDL has been approved (by EPA) for the Ugum Watershed. The next 

focus is to work towards developing a TMDL for impaired Tier I beaches. 

• Guam EPA has been able to conduct groundwater studies on the Yigo-sub-

basin in conjunction with the continuing update of the 1982 NGL Study.  The 

results will help define the depth that wells may penetrate the water table and 

redefine the appropriate safe pumping rates that wells will be permitted to 

operate. 

• Guam EPA is strengthening its enforcement actions in an effort to eliminate or 

reduce the contamination threat to the NGL.  In the first quarter of 2004, 

Guam EPA issued Notices of Violations (NOVs) to thirty-nine (39) residential 

homeowners in Agafa Gumas for not connecting their houses to the public 

sewer system. There were also over forty-one (41) additional NOVs issued to 

residents of the Gill-Baza Subdivision in Yigo for not providing acceptable 

wastewater disposal system.   

• Over the last two years, the Water Division collaborated with Saipan DEQ to 

compile a comprehensive guidance manual, to assist the local engineering and 

development communities and local government agencies in developing and 

implementing stormwater and erosion control plans that adequately address 

nonpoint source pollution through the use of currently accepted best 
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management practices.  This CNMI/Guam Draft Storm Water Management 

Manual, Volume I & Volume II, is being finalized by the consultant.  The 

local administrative adjudication process is quite extensive and Guam EPA 

complied by involving stakeholders in public hearings, issuing public notices 

about the draft Manual’s availability for review and scheduling meetings to 

discuss public concerns.  The Agency sponsored stormwater management 

training and invited stakeholders from public and private agencies to attend.   

• Under the DSMOA Program, Guam EPA maintains regulatory oversight of 

environmental restoration efforts undertaken by the Department of Defense 

(Navy and Air Force) on Guam to ensure compliance with local and federal 

laws and regulations. A description of some of the various DoD contamination 

issues and completed or on-going projects, are included in this integrated 

report.  

• In 2005, Guam EPA maintained its “primacy” of the National Primary 

Drinking Water Regulations by the adoption and enforcement of these same 

regulations.  This action allowed Guam EPA to maintain the funding provided 

by EPA for implementing the Public Water Supply Supervision Program.   

For the next IR, the Water Division will evaluate their programs and associate impacts, if 

any, on water quality trends for Guam in 2006 and 2007.   

 

 

 

  


