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AMERICAN SAMOA 
 

INFORMATION 
 
General Information 
 
The U.S. Territory of American Samoa has a total land area of 77 square miles and is comprised of seven 
islands, namely Tutuila, Aunuu, the Manua Group of Islands (Tau, Ofu and Olosega), and the coral atolls of 
Swains and Rose Islands. The islands are located in the South Pacific Ocean at approximately 14 degrees 
South latitude and 170 degrees West longitude. These islands are about 2,300 nautical miles southwest of 
Hawaii, 1,200 miles northwest of Tahiti, 1,600 miles northeast of New Zealand, and about 80 miles east of 
Western Samoa.  
 
The largest island of American Samoa is Tutuila, approximately 54 square miles (140 km2) in area with over 
90 percent of the total population of the Territory. The small islands to the east include Aunu’u, Ofu, Olosega, 
Ta’u and Rose (an uninhabited wildlife refuge). Swains Island a privately owned atoll, is approximately 225 
miles (362km) to the north. 
 
The official population count of American Samoa as of July 1, 2000 is 57,291 of which 51% are male 
(29,264) and 49% are female (28,027). The 2000 Census showed an increase of 10,518 persons from the 
1990 population of 46,773 for an average population growth rate of 2.05% per annum. 
 
The principal manufactured goods are canned tuna, fishmeal and garment manufacturing which began in 
1995. Two major US tuna canneries adjoining Pago Pago harbor dominate the economy and form the basis 
of a thriving fish cannery industry employing more than 4,500 workers. Fishing boats from US, New Zealand, 
Korea and Taiwan supply catches to the canneries. Local commerce operates mainly to support goods and 
services directly or indirectly to the tuna canneries and the American Samoa Government.  
 
 
Climate 
 
American Samoa has a maritime climate with abundant rain and warm, humid days and nights. Rainfall 
usually falling as showers, averages about 125 inches (317.5 cm) annually at the airport, but varies greatly 
over small distances because of topography. In the average year, the airport records about 300 days with a 
trace or more of rain and about 175 days with a tenth of an inch (0.25 cm) or more. The driest months are 
June through September (southern winter), and the wettest months are December through march (southern 
summer). 
 
Most precipitation is a result of upward deflection of moisture-laden air by the mountainous land mass. Areas 
immediately windward of the high peaks generally receive high rainfall rates. Thus, Pago Pago, less than 4 
miles (6.44km) north of the airport and at the head of a hill circled harbor open to the prevailing wind, 
receives an annual rainfall of 200 inches (508 cm). The crest of the range receives well above 250 inches 
(635 cm). American Samoa often receives severe wind and rainfall associated with tropical storms and low 
pressure systems.  
 
American Samoa has sustained wind and flood damage from three hurricanes in recent yeas – Tusi in 
January 1987, Ofa in February 1990, and Val in December 1991. 
 
 
Geology 
 
Tutuila, the largest and most populated island in American Samoa, is of volcanic origin. The rock is 
composed of ash, cinder and breccia with local sedimentary deposits of gravel and shale derived from the 
erosion and chemical decompositions of these volcanic rocks. Coral detritus from the reefs that rim the island 
form a narrow shelf along most of the coast. 
 
Tutuila’s topography is very rugged. The island is a continuous, narrow, irregular, volcanic ridge rising 
steeply from the ocean. It is about 20 miles (32 km) long and six miles (9.6 km) wide where Pago Pago 
Harbor intersects the ridge near the center of the island. The ridge rises abruptly from the sea, and 
numerous peaks range in elevation from 1,000 feet (304.8 m) to 1,500 feet (457.2 m). Matafao is the highest 
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peak at 2,141 feet (652.6 m). Several distinct volcanic craters are located in the southwest portion of the 
ridge. 
 
Steep slopes are typical of the island’s topography. The steep-sided ridge forms a drainage divide for the 
entire island. Numerous short, intermittent streams with very steep gradients descend from the mountains 
form in steep sided valleys. Many of these streams form hanging valleys where water falls into these. Large 
streams form wide, flat, delta-shaped valley floors where they emerge from the highlands to enter the sea. It 
is in these areas, where rock and soil from the mountains, have been carried down by the streams to be 
deposited, that many of the villages are located. 
 
The only expanse of relatively flat land (less than 20 percent slope) occurs on the south-western portion of 
the island from Leone northeast to Nu’uuli. The steep slopes, heavy rainfall, and rapid runoff tend to keep the 
natural residual soil cover thin – several inches (5-8 cm) to one foot (30 cm) in most areas. 
 
The soil is held in place only by the dense growth of tropical vegetation. Through natural mud slides are 
numerous, it takes only a short time for a new layer of thin soil to develop. Beneath the thin soil layer, the 
volcanic rock is highly porous and absorbent. The residual soil of the mountain, formed from the 
decomposed volcanic rock is clay-like. The soil overlying the narrow belt of coral around the edge of the 
island is a sandy, organic material that also supports abundant vegetation. This soil cover is also very thin. 
The underlying coral detritus is highly porous and permeable. A few inland valleys contain thick deposits of 
alluvial soil. However, leaching due to the heavy rainfall depletes the soil of most of its natural plant nutrient 
value. This problem makes commercial farming impossible without fertilization. 
 
The unconsolidated ash and cinder deposits of recent volcanic origin have soil-lie characteristics. The 
granular, non-cohesive, angular particles can be easily excavated by hand. These deposits are highly porous 
and absorbent. The largest cinder deposits on Tutuila lie along a ridgeline from Larsen Bay to Olotele 
Mountain. This ridgeline is the major source of fill for cover material. Another source is coral sands; however, 
the mining is difficult from a regulatory standpoint and has severe impacts on beaches and reefs. 
 
 
Government 
 
American authority resides with the Secretary of the U.S. Department of the Interior, as delegated by 
President Truman in 1951. Prior to 1951, authority was vested in the Department of the Navy. The Territorial 
Government is semi-autonomous rather than a branch of the U.S. Government as such. It operates under a 
constitution adopted in 1960 and obtains revenues from Congressional appropriations as well as local 
income and excise taxes. The Territorial Government is represented in Washington through a Delegate-at-
Large  (now Congressman), an office created in 1970. 
 
The Territorial Government is an American-styled system with three branches. At the head of the Executive 
Branch is an elected Governor. A bicameral legislature has lawmaking authority under the Territorial 
constitution. Members of the House of Representatives are elected by adult suffrage for two-year terms and 
may include residents of all social strata. Senators are registered chiefs who are selected by County 
Councils for four-year terms. The Judicial branch includes a High Court and five District Courts. The High 
Court contains a Chief Justice, two Associate Justices appointed by the Secretary of the Interior, and four 
Associate Samoan Judges. 
 
For administrative purposes, the Government of American Samoa operates at the local level through a 
network of villages, counties, and districts. The system is administered by the Government’s Office of 
Samoan Affairs. The officials representing the local units have limited authority but are delegated some 
administrative tasks and serve as liaison between the Governor’s Office and local residents. 
 
Each village has a mayor or pulenu’u, who is selected by the village council to deal with government matters. 
The village council includes the various chiefs and talking chiefs of the villages, who handle other village 
affairs as well. Each of the 14 counties has a County Chief selected by the County Council, which includes 
the pulenu’us and other leaders of the various villages within the County. The various counties are included 
in three districts – Western Tutuila, Eastern Tutuila, and Manu’a - - which has district governors appointed by 
the Governor of American Samoa and district councils containing the county chiefs, village mayors, and 
other village leaders. 
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AMERICAN SAMOA’S WATER SUPPLY SYSTEM 
 
Service Area 
 
The ASPA primary water system is located on the Island of Tutuila. The system extends along the southern 
coast of Tutuila from the village of Onenoa on the eastern most tip of the island via the downtown Pago Pago 
Harbor area and to the village of Poloa on the northwestern tip of the island. The primary system has been 
extended over the years to serve villages on the north shore via an overland transmission main and series of 
booster stations to the villages of Masefau, Masausi, and Sailele. Satellite systems have also been 
constructed in the villages of Fagasa, Vatia, Aoa, the islands of Aunuu, Tau, Ofu and Olosega. ASPA 
operates water systems in 68 of the 72 villages in Tutuila Island, Aunu’u and Manu’a Group of Islands. There 
are a total of 7,300 residential, commercial and government metered water connections. The remaining 
villages still not served by ASPA are Afono (pop. 533), Fagalii (pop. 253), Maloata (pop. 16) and Fagamalo 
(pop. 113). Therefore, a total of 56, 376 residents have access to clean, safe and potable drinking water that 
meets US EPA regulations and comply to the US Federal Safe Drinking Water Act or about 98.4% of the 
total population as of the year 2000. Plans for the extension of the primary water system and/or construction 
of satellite water systems to the remaining are villages are underway. 
 
In addition to the population, ASPA provides a significant amount of water that supports industrial tuna 
cannery operations in the Pago Pago Bay area, namely Starkist and COS Samoa Packing. Total daily water 
production averages about 9.5 MGD (million gallons per day). Starkist and COS Samoa Packing consume a 
combined total of 2.0 MGD.  
 
The ASPA-WS evolved from the old Navy system originally designed to provide water needs for government-
owned facilities. Today, appropriations for the ASPA water supply improvement projects come from U.S. 
Federal aid programs. Most of the funding has come from the Department of the Interior, the Department of 
Housing and Urban Development, and more recently from Rural Utilities Services, of the Department of 
Agriculture, and the US Environmental Protection Agency. The ASPA-WS is different from the village water 
systems in that it is operated and maintained by the ASPA-Water Division and recognized by the residents 
as ASPA-owned. Generally, customers receiving water from the ASPA-WS are charged a fee, by metered 
consumption. In contrast, it is understood that village systems are owned and operated by the villages and 
generally there are no charges for water service. However, in the next several years, the primary water 
system and/or satellite water systems will be available to all of American Samoa. 
 
 

AMERICAN SAMOA’S WASTEWATER SYSTEM 
 
Service Area  
 
The treatment of wastewater in American Samoa is accomplished in one of two ways: 
 
• Community wastewater collection, treatment and disposal systems owned and operated by the American 

Samoa Power Authority (ASPA); 
• Individual onsite systems owned and operated by private businesses and individuals. 
 
The ASPA systems collect and treat the wastewater (via primary treatment), and subsequently discharge the 
effluent to the ocean through submarine outfalls. The individual onsite systems are, with few exceptions, soil 
based treatment systems that rely on the percolation of the wastewater through the soil to remove 
pathogens. 
 
The ASPA wastewater system provides service to approximately 3,500 households and businesses on the 
Islands of Tutuila and Aunu’u in American Samoa. Nearly all remaining households and businesses in the 
Territory rely on onsite soil-based disposal systems. 
 
The ASPA Wastewater system has two wastewater treatment plants, namely the Utulei Wastewater 
Treatment Plant and Fogagogo Wastewater Treatment. The 2.0 MGD Utulei Wastewater Treatment Plant 
collect and treat wastewater from villages around the downtown area from the village of Atu’u, the tuna 
canneries, Upper and lower Pago Pago, Fagatogo, Utulei and Fagaalu In this system, the wastewater 
division operate and maintain gravity sewer mains and force mains. Lift stations in Atu’u, Satala, Korea 
House, Malaloa, Utulei and several in Faga’alu collect and pump raw sewage via the force mains into the 
Utulei Wastewater treatment Plant. Treated sewage is discharged to the Pago Pago Harbor via a 24” HDPE 
pipe sewer outfall. 
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The 2.0 MGD Fogagogo Wastewater Treatment Plant located on the western side of Tutuila collect and treat 
sewage from the village of Nuu’uli, the Pala Lagoon area, Tafunafou, Malaeimi up to the American Samoa 
Community College, Faleniu, lower Pavaiai, Ottoville and Fogagogo. Similarly, the ASPA Wastewater 
Division operates and maintains gravity sewer mains and lift stations. Lift Stations in Nuu’uli at Coconut Point 
(3), Andy, Sagamea, Papa Stream, Vaitele, Vo-Tech, Lavatai’I, and at the Pago Pago International Airport 
collect and pump raw sewage into the Fogagogo Wastewater Treatment Plant. Treated sewage is 
discharged to the Pacific Ocean via another 24” HDPE sewer outfall. 
 
In 1995, approximately 30% of American Samoa households were served by one of ASPA’s centralized 
wastewater systems. The remaining homes that were not served by ASPA Wastewater Division in 1995 
discharged sewage into a cesspool or a septic tank with a related drainfield system. It is suspected that most 
homes use cesspools, without an appropriate drainfield. 
 
Construction to add additional sewer mains in the highly populated interior of Tualauta County on the 
western district is in progress. 
 
 

NATIONAL CONSULTATION PROCESS 
 
The stakeholders involved in the consultation process are the various agencies of the American Samoa 
Government, US Federal Government, local and off-island businesses and contractors, various private 
organizations and other interested groups. 
 
American Samoa Government The inter-agency technical committee on planning consisting of the various 
local agencies listed below provide oversight on various activities in the territory to assure compliance to 
various local and federal requirements and minimize adverse effects to the environment, and to the limited 
and fragile water resources in the territory. 
 
• American Samoa Environmental Agency 
• American Samoa Department of Commerce 
• American Samoa Coastal Zone Management 
• American Samoa Power Authority (Power, Water, Wastewater & Solid Waste Divisions) 
• American Samoa Department of Marine & Wildlife Resources 
• American Samoa Department of Public Works 
• American Samoa Department of Public Health 
• American Samoa Community College, Land Grant Program 
• American Samoa Department of Agriculture 
• American Samoa Historic Preservation Office 
 
U.S. Federal Government: American Samoa, as an unincorporated territory of the United States, must 
comply with various federal regulations to assure the flow of grants to finance various projects and programs. 
 
• U.S. Environmental Protection Agency, Region IX 
• U.S. Department of Agriculture, Rural Utilities Service 
• U.S. Department of Commerce, Economic Development Administration 
• U.S. Department of Commerce, Housing and Urban Development 
• U.S. Department of Interior, Office of Insular Areas 
• U.S. Department of Interior, Geological Survey 
• U.S. Department of Interior, National Park Service 
• U.S. Federal Emergency Management Administration 
 
The American Samoa Power Authority, whose mission statement is “ to provide, quality, safe, 
economical, and sustainable utility service in partnership with our customers, the community of 
American Samoa and the Pacific Region”, must be cognizant of the needs and concerns of its customers, 
the community, the local and off-island businesses and service providers and other private interested parties 
to continue to provide the best possible and affordable service, conserve and efficiently use present 
resources, and mitigate any probable adverse effects to the water supply. In addition, ASPA has made it its 
business to consult and interact with various utilities around the pacific region to learn for each other’s 
successes and mistakes. 
 
While specific guidelines, policies and regulations have been instituted by local and federal agencies to meet 
specific water quality standards, it is still the duty and responsibility of the American Samoa Power Authority 
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to explore and develop additional water resources to continue to meet water quality standards, meet present 
and future water demands for the ever increasing population and also provide adequate supply to sustain the 
expansion of the economy. 
 
In addition, it is important that future resource management programs in the Territory are closely coordinated 
to avoid potential overlaps and conflicts in programs, objectives, and encourage a more cooperative, inter-
agency approach to water resource management. This doesn’t happen through a regulated process, except 
for the Land-Use permitting process, which concentrates on environmental degradation. However, this 
process lacks enforcement capability to affect change.  
 
 

VISIONS, ISSUES AND CONCERNS 
 
Theme 1: Water Resources Management 
 
Groundwater is the primary source of water supply for the entire water system, however two surface water 
Microfiltration Plants are now under construction that will produce an additional 1.50 MGD to the daily 
production. Fifty-five groundwater wells were operational in July 2001. Average daily production is 9.50 
MGD. 
 

Groundwater Supply 
Tutuila Island is made up of two main geo-hydrologic units that correspond to the two physiographic 
areas. About 75% of the area of the island is composed of volcanic rocks of Pleistocene age of the 
main volcanic edifice. These rocks and the marine and terrestrial sediments that were deposited on 
them have low to moderate permeabilities. The remaining area of Tutuila is composed of Holocene 
volcanic rocks of the Tafuna-Leone plain. These young lava flows and pyroclastic cones have 
moderate to high permeabilities. The high permeability unit of the Tafuna-Leone plain overlies the 
more voluminous low-permeability units, which constitute the main bulk of the island.  
 
Basal groundwater is the primary source of drinking water on Tutuila. Basal groundwater occurs as a 
lens of freshwater that floats on the underlying saltwater in approximate accordance with the Ghyben-
Herzberg Principle, which states that for every foot of freshwater above the sea level; about 40 ft. of 
freshwater extend below sea level. The freshwater is thinnest near the shore, where basal water levels 
near sea level; and thickens inland as water levels increase. The highest basal water level measured 
was 67 ft. above sea level at well 107 in Fitiuli, which is 2000 ft. from the shore in the Pago Pago 
Harbor area. The general direction of basal groundwater flow is toward the shore from the central 
mountain crest. Near the shore, groundwater discharges to the ocean and into low-lying surface water. 
Water levels are 3 to 6 ft. above sea level throughout most of the Tafuna-Leone plain. Because 
saltwater underlies freshwater everywhere, saltwater upcoming can occur where wells are deep and 
pumping rates are high. 
 
High-level aquifers form where materials of low permeability retard the downward percolation of 
groundwater. Small high-level are the sources of many seeps and springs throughout the island. 
Discharge from a large high-level aquifer at summit area of Aoloaufou provides the base flow of 
several streams. 
 
Water levels, bacteria concentrations, and turbidity of water abruptly increase and subsequently 
decrease in the high-permeability unit after rainstorms indicating that groundwater recharge is rapid in 
the high-permeability unit. Similar responses have not been observed in the low-permeability unit, 
indicating the groundwater recharge is slower and more stable in the low-permeability unit. Because of 
its high permeability, high rates of recharge, and relatively shallow depth to basal groundwater. The 
Tafuna-Leone plain is the most productive and developed aquifer on the island. However, for these 
same reasons, the most susceptible to contamination by human activities such as waste disposal and 
agriculture. In July 2002, the 24 wells drawing water from the Tafuna Leone Plain aquifer produced 
about 71 percent of the total ASPA water supply. 
 
Other aquifers developed in recent years outside of the Tafuna-Leone Plain include the Pago Pago 
Well Field in the Caldera and Aua Well Field. 

 
Sustainable Yield 
The adequacy of the groundwater supply on Tutuila is based on estimates of the Tafuna-Leone 
aquifer capacity by Bentley in the USGS report entitled “Groundwater Resources of American Samoa 
with Emphasis on the Tafuna-Leone Plain, Tutuila Island”, September 1975. The estimated 
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sustainable yield of 16 mgd (24.76 ft3/sec.) is substantially higher than the projected 2005 reasonable 
average demand of approximately 9.4 mgd (14.54 ft3/sec.) for Tutuila Island. 

 
An ongoing monitoring program is conducted by the Water Division in partnership with the United 
States Geological Survey (USGS) cooperative program. Chloride residuals, groundwater levels, 
pumping data, stream gage readings, and precipitation data are collected on a scheduled basis. A part 
of the USGS study is to identify potential drilling locations, which will insure a reliable groundwater 
source of high quality in the future. 
 
Besides groundwater quality problems, the Water Division has been faced with institutional problems, 
which have interfered with the development of groundwater resources. In many instances, requests for 
monetary compensation for well production have been made by the Matais in charge of the 
surrounding land. Negotiations for some wells have been unsuccessful, resulting in those wells being 
left idle. The ASPA has rightfully chosen not to develop a well without control of the water. 
 
Groundwater Development/Well Drilling 
Two new groundwater wells were drilled, developed and constructed in Afono, Fagamalo and Fagalii 
in year 2000.  These wells were developed and capped to set the stage for extension of the primary 
water system to the northwestern villages of Tutuila Island, namely Fagalii, Maloata, and Fagamalo. 

 
Additional groundwater sources have also been developed with the recent completion of two new 
wells in Pavaiai, east of Iliili Golf Course. The intent of this exploration is to connect the Tafunafou well 
field with these two recently developed wells and improve the service in the densely populated area of 
Tualauta County. 
 
ASPA own two well drilling rigs and has a continuous well drilling program to explore and develop 
additional groundwater sources to develop new and better quality wells and keep up with ever-
increasing water demand. Funding for the well drilling programs is provided by a grant from the U.S. 
Department of Interior, Office of Insular Affairs.  
 
Groundwater Quality 
Tests from samples collected from various wells in the water system indicate that all regulated 
constituents, except fecal coliform bacteria, were below the maximum contaminant level (MCLs) 
established in US EPA primary drinking water regulations. Coliform bacteria were found at several 
sites where the samples were unchlorinated. No fecal coliform bacteria were found in chlorinated 
samples. Because Tutuila water commonly contains bacteria, all water distributed in the water system 
is chlorinated. 

 
Dissolved solids and chloride concentrations in water from several wells exceeded the MCL of 500 
mg/l and 250 mg/l respectively, suggested in US EPA secondary drinking water regulations. 
 
Groundwater is mostly of the sodium magnesium-calcium bicarbonate type, but sodium and chloride 
become the dominant ions with increased seawater mixing. 
 
Trace amounts of trihalomethane (THM) below the MCLs were present in the chlorinated water at 
some wells were chlorine disinfectant was injected directly into the well. No THM were found in 
samples where well water was disinfected before sampling. Other volatile organic compounds such as 
commonly found in fuel, solvents, and some pesticides were tested but none were detectable. 
 
The Tafuna-Leone Plain area of Tutuila is the site of the largest known and most utilized potable water 
resource in American Samoa. The wells are located in the heavily populated villages of Tafuna, 
Malaeimi, Mesepa, Ili’ili, Malaeloa, and Leone, and supply approximately 6 mgd (9.28 ft3/sec.), which 
is 75 percent of the total government supply of potable water. 

 
ASPA believes that it is imperative that the groundwater resources of the Tafuna-Leone Plain be 
protected from contamination. For that reason, ASPA’s long-range goal is to sewer all heavily 
populated areas that lie over, or are adjacent to, the system aquifers. 
 
Contamination of the groundwater is a serious concern in American Samoa. A large portion of the 
potable water aquifer underlies the Tafuna-Leone Plain, which is the most heavily populated area in 
the Territory. Many homes, businesses, and public facilities in this area use individual onsite systems 
for the disposal of domestic wastewater. In most cases, poorly constructed and maintained disposal 
systems permit untreated wastewater to contaminate surface soils. Frequent heavier rainfall carries 
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this contamination down into the aquifer. As a result, a significant portion of the ground water used in 
the ASPA water system has elevated levels of fecal coliform, bacteria and turbidity. 

 
Most of the homes in the area outside the Tafuna sewer service area presently use cesspools to 
dispose of domestic wastewater. The great majority of these cesspools are believed to be of the 
leaching types that allow relatively untreated wastewater to leak from the reservoir into the 
surrounding soil. It is believed that untreated wastewater seeps through the thin soils common in this 
area and into fissures of volcanic rock. Ultimately, a portion of these flows, are rapidly carried directly 
into the ground water. The thin soil layer and rock do little to treat the cesspool effluent. Studies 
confirm that the ground water is being contaminated by human waste. This condition poses a clear 
and significant threat to the health of the people of American Samoa. 
 
Since 1991, ASPA has required septic tank/drainfield systems inspections prior to a new connection of 
power and or water services. The policy is not retroactive; consequently, existing buildings that are 
connected to cesspools continue to be used. Therefore, it is note expected that the degree of aquifer 
contamination will be reduced below current levels. 
 
Conservation 
ASPA bears a responsibility to encourage a long-term reduction in water consumption to help ensure 
the long-term availability of future groundwater supplies. For this reason, ASPA is committed to 
encouraging its residential customers to voluntarily install new water-saving fixtures within their 
households. 

 
ASPA plans to establish a voluntary water conservation program that will enable customers to 
purchase new water saving fixtures for very attractive prices. ASPA will purchase selected plumbing 
fixtures at bulk, wholesale price and subsequently, market them to the customers for a retail price that 
reflects marketing costs, administrative expenses, and a modest profit. It is expected that anticipated 
retail prices, will be significantly lower than typical retail prices in American Samoa. 
 
Groundwater Treatment 
ASPA regularly disinfects the groundwater supply at 12 Chlorine Injection Sites through the use of 
gaseous chlorine and sodium hypochlorite solution. 
 
ASPA employees have reported documented releases of chlorine gas and their related exposure to 
some of these releases. Rising operational costs are, in part, due to the regulatory requirements of 
USEPA, the U.S. Occupational and Safety Hazards Act, and the U.S. Department of Transportation 
that are associated with chlorine gas handling and transport. In view of safety and cost considerations, 
ASPA has considered the potential on-site generation of sodium hypochlorite at one or more sites on 
the Island of Tutuila. An evaluation of this potential opportunity was initiated by Lee Engineering, Inc. 
of Oregon City, Oregon in 2001. Preliminary results from the study suggest that the start-up costs 
associated with onsite generation of sodium hypochlorite are significant; consequently, this option may 
not be financially viable. 
 
Chlorine is applied at only some of the sources, residuals are maintained throughout the system, and 
contact time is sufficient in most cases. The equipment at the larger installations has automatic 
switchover to a standby supply when the supply bottle is exhausted. The Chlorine Crew checks all 
chlorine stations, both liquid and gas, on a daily basis. A weekly schedule has been established which 
includes station check-ups, inspections, refill procedures, and repair jobs as needed. 
 
Surface Water Supply 
Prior to the initiation of the groundwater well drilling program on Tutuila in 1972, American Samoa 
relied totally on surface water for its potable water needs. Five major surface water sources were in 
use in the government water system prior to the full use of the well system in approximately 1978. The 
estimated average flow from all five sources was about 1.5 MGD (URS Hawaii, 1978). In addition, two 
smaller surface sources were in use in the isolated Leone system. In advent of the development of 
groundwater supply, surface water sources were abandoned because of very costly treatment 
required by the local and federal Environment Protection Agency. Recently breakthroughs and 
development in membrane technology has significantly lowered the cost to treat surface water to 
comply with US EPA Enhanced Surface Water Treatment Rule which basically require the removal of 
microorganisms such as giardia lamblia, legionella, crystospiridium, etc. 
 



Proceedings of the Pacific Regional Consultation on Water in Small Island Countries – American Samoa Briefing Paper  – 8 
 

Until recently, only by COS Samoa Packing and Starkist Samoa use surface water from Vaipito Intake 
for the processing and packing of canned tuna. A dedicated 10,000-foot long main from the Vaipito 
intake carried spring water flows to Anua and Atuu where the two canneries are located.  
 
Surface Water Treatment 
ASPA is nearing completion of the Vaipito intake and Fagatogo Surface Water Microfiltration Plants. 
Both of these projects are scheduled for completion in 2002. Once completed, both facilities will treat 
surface supplies for both domestic and industrial purposes. 
 
Surface water that will be diverted to former surface reservoirs in Fagatogo and Pago Pago (Vaipito 
intake) will subsequently be processed through the use of microfiltration membrane treatment. U.S. 
Filter/Memcor, the manufacturer of the Continuous Microfiltration System, warrants that the filtrate 
water from each plant will achieve a minimum 4.0 log removal, as well as turbidity levels below 0.1 
NTU. The Fagatogo and Vaipito water treatment plants have been designed to accommodate peak 
flows of 1.0 MGD and 0.5 MGD, respectively. 
 
 
Surface Supply and Treatment Needs 
The immediate need confronting the implementation of the Fagatogo and Vaipito water treatment 
plants is meeting US EPA operator certification requirements and the development of a surface water 
treatment and monitoring plan. 
 
USEPA, Region 9 representatives have indicated that the ASPA Water Division will need to employ a 
full-time that the operation of these plants will require the use of a supervisory certified level III 
operator, as well as certified level I operators for system monitoring, as well as the performance of 
plant operation and maintenance activities. If ASPA desires to continue receiving Drinking Water 
Funds from USEPA, the Water Division must prepare a draft operation certification program as soon 
as possible. This effort will require consultation with the ASG Attorney General and ASEPA to enable 
the potential development of other legislation that may be needed to revise the American Samoa 
Statutes. 
 
The development of a reasonable surface water treatment and monitoring plan is also important. 
Otherwise, USEPA will likely establish one for the Water Division that is based upon another similar 
operation in Region IX.  
 
In the development of the monitoring plan, it is important that U.S. EPA's proposed Stage 2 
Disinfectant and Disinfection and existing Filter Backwash requirements be considered in the context 
of anticipated monitoring requirements. It is essential that the Water Division coordinate preparation of 
the monitoring plan with U.S. Filter, which is the treatment equipment supplier for both of the new 
treatment plants. U.S. Filter has assured the ASPA Water Division of the quality of filtrate that will be 
produced by the two treatment plants. ASPA needs to obtain documented assurances of the 
anticipated quality of filtrate water from U.S. Filter, as well as obtain other monitoring 
recommendations.  

 
 
Theme 2: Island Vulnerability 
 
The territory of American Samoa has shown its vulnerability to natural disasters. In 1987, 1989 and 1991, 
Cyclones Tusi, Ofa and Val, respectively, devastated the islands with winds up to about 180 MPH. In the 
midst of all these disasters, residential, commercial and government buildings were destroyed including 
roads, bridges and utility facilities. Water and power service were interrupted for a significant amount of time. 
Water supply was adversely affected due to flooding and over-flowing of streams due to accumulation of 
debris on the streambeds, which led to inundation of wellheads spread across the islands.  
 
In the aftermath of Cyclone Tusi in February 1987, the Territorial Emergency Management and Coordinating 
Office (TEMCO) was created to oversee the disaster recovery efforts and was mandated to create the 
National Disaster Preparedness Plan for the whole territory. Each government agency was in the process 
tasked to prepare its own disaster preparedness plan, which were eventually incorporated in the national 
plan.  
 
In addition to natural disasters the water resources in the territory are vulnerable to climatic change, most 
notable of which is the El Nino Phenomenon, or warming of the pacific waters. During El Nino, very little rain 
falls in the territory, which induces drought conditions. Mild effects of El Nino were experienced in American 
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Samoa in 1984 and 1998 resulting in rationing of drinking water. Without adequate rainfall, the salinity 
content of the groundwater supply began rising. (Saltwater intrusion is the greatest threat to the groundwater 
supply in the territory). Thanks to prudent and efficient management of the American Samoa Power Authority 
on its water resources, the drought came and went without long-lasting adverse effects on the groundwater 
supply. 
 
Other threats to the territory’s water resources include waste disposal, use of pesticides for agricultural 
purposes and ever-increasing demand for new houses, roads and other infrastructures in the Tafuna-Leone 
Plain, which is the main source of groundwater supply for the territory. Existing concentration of residential 
growth are clearly evident in Tafuna Village and adjoining villages in Tualauta County. To mitigate any 
adverse effect on the quantity and quality of water resources, better land use planning must be implemented. 
 
 
Theme 3: Awareness 
 
There are various environmental regulations imposed by the American Samoa Government’s Environmental 
Protection Agency and the U.S. Environmental Protection Agency that have an impact upon the operations 
of the water, wastewater and solid wasted divisions of the American Samoa Power Authority. Most of these 
regulations and policies are based upon various U.S. statutes and more recent amendments to the Clean 
Water Act of 1977, the Safe Drinking Water Act and Clean Air Act. The relationship of these statutes to local 
laws and regulations are sometimes complex and frequently difficult to understand. However, one must think 
that the primary purpose of these regulations is to protect the environment, the coral reefs, fish and wildlife 
and to assure that the water supply is relatively free of disease causing pathogens, organic and inorganic 
compounds that are harmful to human health. One of ASPA’s management objectives is to operate its 
systems in a safe and environmentally sensitive manner.  
 
The Clean Water Act establishes regulations on discharges of sewage effluent to coastal waters. These 
regulations define maximum nutrients and bacteriological levels and selected characteristics of effluent that 
is discharged by a wastewater treatment plant into adjacent receiving waters. 
 
The Safe Drinking Water Act establishes national primary drinking water regulations for public water systems 
in the U.S. and its territories. The national drinking water regulations include maximum contaminant levels 
and monitoring requirements for inorganic and organic compounds, as well as microbiological 
characteristics. In terms of water treatment, the regulations also incorporate requirements for filtration and 
disinfection for public water systems that use surface water sources or groundwater that is under the direct 
influence of surface water. 
 
Awareness of local and federal regulations is one aspect of the puzzle in protecting water resources and 
assuring sustainability. Other aspects involve the political will by the government and its leaders to enforce 
such regulations to have a controlled and balanced development of residential, commercial, industrial and 
government infrastructure that may adversely impact the island resources. In addition, the government must 
provide adequate funds to finance various programs for public information, education and awareness in the 
protection, use and conservation of very limited resources in island countries. 
 
One successful education program is Project “WET”. “WET” (Water Education for Teachers) is a program 
that is sponsored typically by an island or state utility, environmental protection agency, museum, natural 
resources departments, or non-government organizations. One person assumes a part time position or role 
as the Island Coordinator and organizes the Train-the–Trainer program. After this, the Trainers go into the 
schools and train each educator, teach-assistant, government worker or youth leader and they use the WET 
activities with the children ages between 5-18. There are over 100 WET activities for all water and 
wastewater users. There are three primary publications: The WET Guide, Conserve Water, Healthy People, 
Health Water – through dozens more used in the US Mainland. WET is currently in 48 states, the CNMI, the 
Republic of Palau, Republic of Marshall (just beginning) and in American Samoa.  
  
 
Environmental and Governmental Requirements impacting Water Division Operations 

 
Water Quality Monitoring Requirements 
 

The American Samoa Environmental Protection Agency (ASEPA) is required to monitor the 
groundwater quality of potable water produced by each operating groundwater well. 
Laboratory analysis of some water quality parameters, e.g., bacteria, is made locally by 
ASEPA.  
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A wide variety of other chemical parameters are made less frequently. Many of these 
parameters have historically not been detected in either ground water or surface waters of 
American Samoa. However, such analyses are made to meet the requirements of the U.S. 
Safe Water Drinking Act. Most of these analyses are performed by AECOS, a water quality 
laboratory based in Kaneohe, Hawaii. 
 
When water quality samples exceed Territorial water quality standards for a given parameter, 
e.g., bacteria or chloride, the ASEPA water program manager contacts a representative of 
ASPA Water Division to report documentation of a well contamination. The ASPA Water 
Division representative responds by inspecting the well where the contamination was 
documented to determine the potential cause of the contamination and implement any 
necessary corrective measures. The ASPA Water Division representative typically contacts 
the ASEPA water program manager within 24 hours to identify potential causes of 
contamination and corrective measures being taken. 
 
The ASPA Water Division and ASEPA representatives work cooperatively to prepare an 
annual consumer confidence report. This report provides information concerning the water 
quality of groundwater production wells, type and location of water quality exceedances, and 
strategies for the improvement of any water quality deficiencies. ASPA representatives 
indicate that well testing, compliance requirements, and preparation of the consumer 
confidence report represents an annual expenditure of about $300,000. 
 
In recognition of significant cost expenditures and overlapping responsibilities, ASPA and 
ASEPA have, in recent years, discussed the possibility of ASPA taking direct responsibility for 
the future monitoring of drinking water quality. The ASPA Water Division, for example, is 
prepared to develop its own laboratory, train personnel, as well as hire laboratory technicians 
and a laboratory supervisor.  
 
In an effort to improve national drinking water quality, the U.S. Environmental Protection 
Agency and other research organizations continue to review changes in the drinking water 
quality of larger and smaller communities in the continental United States and its Territories. 
Discoveries of new water quality issues and trends in one or more regions of the United States 
often translate into the development of new rules and regulations by the USEPA. As new rules 
are adopted, they typically require increased water quality monitoring. Two examples include 
the proposed Radon in Drinking Water Rule and the proposed Ground Water Rule. 
 
 

Proposed Radon in Drinking Water Rule 
 
“The 1996 Safe Drinking Water Act Amendments required EPA to establish several new, 
health-based drinking water regulations, including a multimedia approach to address the 
public health risks from radon.”  Based upon a 1998 National Academy of Sciences report, 
USEPA estimates that radon in drinking water causes about 168 cancer deaths per year in the 
United States. Roughly 89 percent of these deaths are caused by breathing radon released 
from water; the remaining 11 percent represent stomach cancer deaths that are believed to be 
caused by drinking radon-containing water (U.S. Environmental Protection Agency, Office of 
Water, 2000).  
 
Proposed standards will apply to community water systems that: 
• regularly serve 25 or more people; and, 
• use ground water or mixed ground and surface water. 
 
However, the standards will not apply to systems that rely on surface water where radon levels 
in the water are very low. 
 
A multimedia mitigation framework for the proposed regulation is outlined in the Safe Water 
Drinking Water Act, as amended in 1996. Two options are provided. 
 
States or Territories, e.g., American Samoa, can elect to develop enhanced programs (known 
as Multimedia Mitigation) to address the health risks from radon in indoor air. Individual water 
systems would be required to reduce radon levels in drinking water to 4,000 picoCuries per 
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liter (pCi/L, a standard unit of radiation). USEPA believes this is the most cost-effective way to 
achieve the greatest reduction in radon risk. 
 
States or Territories can choose to not develop a Multimedia Mitigation program. However, 
under this option, individual water systems would be required to either reduce radon levels in 
drinking water to 300 pCi/L, or develop individual local multimedia mitigation programs and 
reduce radon levels in drinking water to 4000 pCi/L. Water systems already at, or below, 300 
pCi/L would not be required to treat their water for radon. 
 
Any multimedia mitigation (MMM) programs would require public involvement in the 
development of MMM plans, quantitative goals for reducing radon in existing and new homes, 
strategies for achieving quantitative goals, as well as a plan for tracking and reporting results 
(U.S. Environmental Protection Agency, Office of Water, 2000). 
 
The applicability of the proposed radon rules to American Samoa is uncertain. Some limited 
monitoring of radon levels in drinking water may have been made by the U.S. Geological 
Survey in the early 1990s. However, ASEPA, USEPA, and USGS have no available records of 
any past radon monitoring. 
 

Proposed Ground Water Rule 
 
“EPA is proposing a rule which specifies the appropriate use of disinfection in ground water 
and addresses other components of ground water systems to assure public health protection. 
The Ground Water Rule (GWR) establishes multiple barriers to protect against bacteria and 
viruses in drinking water from ground water sources and will establish a targeted strategy to 
identify ground water systems at high risk for fecal contamination. The GWR is scheduled to 
be issued as a final regulation in summer 2001” (U.S. Environmental Protection Agency, Office 
of Water, 2000). 
 
Recent research indicates that some ground waters are a source of waterborne disease. 
Waterborne diseases are characterized by gastrointestinal symptoms such as diarrhea and 
vomiting. Waterborne diseases that occur in health individuals are frequently self-limiting and 
usually do not require medical treatment (U.S. Environmental Protection Agency, Office of 
Water, 2000). 
 
However, gastrointestinal symptoms can sometimes be fatal for younger children, senior 
citizens, and persons with compromised immune systems. Some viral pathogens found in 
ground water have also been linked to long-term health effects, e.g., adult onset diabetes and 
myocarditis. The severity of potential health impacts and the number of people that could be 
potential exposed to microbial pathogens in ground water has prompted USEPA’s 
development of the proposed ground water regulations (U.S. Environmental Protection 
Agency, Office of Water, 2000). 
 
The requirements outlined in the proposed Ground Water Rules generally include the 
performance of: 
• sanitary surveys of community water systems once every three years; 
• a one-time assessment of all groundwater systems that do not provide 4-log (99.99 

percent) virus inactivation/removal within 6 years of the final rule’s date of publication for 
community water systems; 

• source water microbial monitoring by systems that do not disinfect and draw from 
hydrogeologically sensitive aquifers, or have detected fecal indicators with the system’s 
distribution system; 

• corrective actions to address significant deficiencies or positive microbial samples 
indicating fecal contamination; and, 

• compliance monitoring for systems, which disinfect to ensure their reliability to achieve 
99.99 percent inactivation or removal of viruses (U.S. Environmental Protection Agency, 
Office of Water, 2000).  

 
The implications of these proposed requirements are that ASPA and/or ASEPA will be 
required to carry out periodic sanitary surveys of the primary and satellite water systems, as 
well as a long-term increase in water quality monitoring. These will increase the cost of ASPA 
water system operations and increase administrative expenditures by the American Samoa 
Environmental Protection Agency (ASEPA). Additional administrative expenditures that would 
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be incurred by the ASEPA may be covered by new or expanded grant programs from the U.S. 
Environmental Protection Agency. In contrast, additional operational costs that would be 
incurred by the ASPA Water Division would probably not be offset by any sources of revenue.  

 
 
Theme 4: Technology  
 
4.1 General 
 
There are several prominent drinking water issues that significantly impact the future delivery of potable to 
the residents of American Samoa. An overview of these water resource planning and utility management 
issues is presented in the following paragraphs. 
 
 

GROWTH IN WATER DEMANDS ON THE ISLAND OF TUTUILA 
 
Anticipated Average Day Demands 
 
Limited industrial expansion is expected in the Territory during the 2000-2020 period. Consequently, future 
increases in water consumption will most likely support residential and commercial expansion, as well as 
some development of new public facilities.  
 
 
ASPA Primary Water System 
 
The villages served by ASPA’s primary water system consumed an estimated 7.0 million gallons per day 
(mgd) in the year 2000. Available water consumption records from May 1999 through May 2000 indicate that 
average daily consumption actually ranged between 5.12 and 6.24 mgd. However, the disparity in actual vs. 
estimated consumption primarily reflects the fact that all households and other land uses in villages served 
by the primary water system are not connected. 
 
By the year 2020, it is expected that average day demands in villages served by the primary system will rise 
to almost 8.9 mgd. Almost half of the anticipated demand for 2000-2020 period is expected to occur 
sometime during the 2001-2005 period. A continued expansion of residential, commercial, and public facility 
development in Tualauta County will likely be the focal point for much of the increase in average day 
demand.  
 
 
ASPA Satellite Water Systems 
 
Future water consumption in villages served by ASPA satellite water systems will also increase during the 
2000-2020 period. Greater volumes of water consumption are expected in Fagasa, Aoa, and Masefau. At the 
same time, Fagasa and Aoa may actually reduce consumption in the latter part of the planning period when 
virtually all developable lands become developed and the size of households decrease.  
 
 
Day Demands 
 
Anticipated maximum day demands for the primary water system suggest a future storage requirement of 
roughly 13.3 mgd. With the expected growth in consumption during the 2001-2005 period, about 12 mgd of 
storage capacity will be needed in the next few years. 
 
Maximum day demands for most villages served by ASPA’s satellite water system are expected to be less 
than 100,000 gallons per day. In contrast, the Fagasa system will require approximately 131,000 gallons of 
storage capacity. However, about half of the satellite systems will require less than 50,000 gpd to meet 
maximum day demands. 
 
 
Sustainable Production Yields from Tutuila’s Basal Aquifer 
 
One of the primary impacts of increased water demand is the withdrawal of groundwater resources from the 
basal aquifer beneath the Island of Tutuila, particularly those associated with the Tafuna-Leone Plain aquifer. 
In the year 2020, those villages served by the primary water system are expected to consume almost 8.9 
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mgd. This estimate assumes that all homes and other land uses in these villages will be connected to the 
ASPA water system. At the present time, the majority of land uses are not connected. 
 
Water consumption from the resident population and various land uses represents most of the future water 
demand. However, system losses due to leaks require the ASPA Water Division to produce roughly 31 
percent more water. The ASPA Water Division regularly pursues the reduction of these system losses by 
leak repair and expects to decrease system losses to about 15 percent during the 2000-2020 period.  
 
A provisional U.S. Geological Survey (USGS) report, published by USGS in 1991, correlated geological 
information, as well as rainfall and surface runoff data, to rate the capability of 110 drainage basins on the 
Islands of Tutuila and Aunuu to support future water resource development. All basins were studied in terms 
of their recharge capacity, the potential to yield high quality water, and their accessibility for drilling. Basins 
that were believed to have a greater groundwater development potential were selected and a “groundwater 
index” was assigned to each basin. Basins with a larger index number were considered to have a greater 
potential for water resource development. The report estimated a total groundwater recharge of 105 million 
gallons per day (mgd) to selected drainage basins on the Island of Tutuila. The recharge to “accessible” 
parts of Tutuila were rated to be 80 mgd. ASPA estimates that roughly 33 percent (or 26 to 34 mgd) of that 
total recharge is available for withdrawal without causing damage to the aquifer.  
 
The “groundwater index” and “safe production yields” associated with existing and potential basins lying 
along the primary water system network suggest a slightly different picture.  
 
USGS data suggests that these basins have a potential recharge of about 64 mgd from Tutuila’s basal 
aquifer and a safe production yield of about 21 mgd. 
 
In a cumulative perspective, groundwater resources used to support the primary water system and satellite 
water systems will require a total production requirement of roughly 11.4 mgd in the year 2020. 
Consequently, anticipated water consumption during the 2000-2020 period is not expected to exceed 
desirable “safe yields” from the Island of Tutuila’s basal aquifer.   
 
Despite the fact that anticipated water demands are well within the “safe yield” of 21 mgd from the Island of 
Tutuila’s basal aquifer, it is readily apparent that ASPA, ASG agencies, and the general public must be 
committed to long-term water conservation efforts to ensure the availability of high quality ground water. For 
this reason, it is important that the ASPA Water Division: 
• continue to monitor daily water production for all production wells; 
• continue to locate and repair leaks in the primary water system and satellite water systems; and, 
• develop and adopt a water conservation strategy by the end of FY 2002. 
 
 
Hydraulic Capacity of the Primary Water System 
 
Another impact associated with increased water demands is the reduction of the primary water system’s 
hydraulic capacity.  Water storage and distribution facilities have hydraulic limits that impact how much water 
demand can be delivered via the primary water system.  
 
 
Water Storage 
 
Since 1995, several ASPA storage tank projects have provided an additional 0.857 mgd of water storage 
capacity in the primary water system. At the same time, significant gains achieved in storage capacity are 
somewhat offset by recent extensions of the primary water system from Alofau to Tula in east Tutuila and 
Amanave to Poloa in west Tutuila.  
 
The storage efficiency of the primary water system is presently being evaluated for the ongoing update of the 
ASPA Utilities Master Plan. For this evaluation, the  primary water system was segregated into eight districts 
(Table 4-8). While capable of contributing to an adjacent district, storage tanks are best positioned to provide 
service in the district or region where they are located.    
 
From this perspective, preliminary estimates suggest that regions 1 and 4 in west Tutuila, as well as the 
north harbor district (region 7) already lack storage capacity to support future maximum day demands. In 
east Tutuila (region 8), maximum day demands are expected to surpass existing storage capacity sometime 
during the 2006-2010 period.  
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Overall storage deficits are anticipated to be approximately 1.1 mgd sometime during the 2001-2005 period. 
By the year 2020, storage deficits would increase to almost 2.5 mgd unless additional facilities are 
constructed.  
 
In the last decade various and quite affordable technology have been developed that are very suitable in 
solving island problems. In small volcanic islands, coralline islands, islets and atolls where saltwater intrusion 
is very prevalent, reverse osmosis has been the most useful treatment or purification technology. Not too 
long ago, salinity in the water source exceeding the maximum contaminant level will lead to the 
abandonment of that particular source because the technology to remove salts and other dissolved solids is 
very cost prohibitive. There are reverse osmosis units that will purify brackish to very saline water and/or raw 
seawater with TDS up to 50,000 ppm and still produce permeate or purified water less than 500 ppm TDS, 
and still comply with US EPA Secondary Drinking Water Regulations.  
 
As to the treatment of surface water and wastewater, new technology in Particle Filtration, Microfiltration, 
Ultrafiltration, Nanofiltration, Reverse Osmosis or a combination of any of the processes are now available to 
the island countries to meet their specific needs at a significantly reduced cost. The affordability of these 
technologies has been made possible in the development of very efficient and affordable membranes. 
 
In American Samoa, brackish reverse osmosis units have been in use for the last 4 years treating and 
purifying brackish well water in the islands of Aunu’u and Faleasao. Last month, a 25,000 GPD brackish RO 
unit was tested and commissioned in the island of Olosega. Two USFilter/Memcor, Continuous Microfiltration 
Units (CMF), with a combined capacity of 1.5 MGD, are presently under construction and scheduled to be 
completed the last quarter of 2002. 
 
 

IMPACT OF SOIL-BASED WASTEWATER TREATMENT UPON GROUNDWATER RESOURCES 
 
The cumulative discharge of septic tank effluent into soils, which are especially unsuitable for the use of soil-
based treatment systems, may eventually impact the groundwater quality of American Samoa’s basal 
aquifers. Any potential contamination of the groundwater supply may eventually increase the future cost of 
water treatment for both the primary water system, as well as ASPA satellite systems.   
 
 
Evaluation of Soil-Based Wastewater Treatment Systems  
 
A review of soil characteristics, suggest that most of the soils in American Samoa are not very conducive to 
effective soil-based treatment. The American Samoa Power Authority recognizes the limitation of local soil 
characteristics for soil-based wastewater treatment, as well as the increasing land use densities that are 
occurring in selected areas of the Territory, e.g. Tualauta County. For this reason, ASPA recently retained an 
experienced sanitary engineering consultant, Mr. Dick Otis, to evaluate alternate approaches to the design, 
location, and installation of individual wastewater systems.  
 
 
 ASPA Centralized Sewer Systems 
 
ASPA also continues to operate and expand its Tafuna and Pago Pago Harbor sewer systems. Extensions 
to collection systems are also being planned where increasing land use densities and soils characteristics 
warrant the construction of centralized wastewater collection. ASPA also continues to make every 
reasonable effort to encourage the connection of residential and commercial land uses that are located 
within a feasible distance of its two collection systems.  
 
Where the extension of sewer collection systems is being planned, water demands will increase significantly 
upon construction. Villages served by ASPA sewer systems clearly generate greater water demands, since 
at least 75 percent of residential water consumption is associated with the use of household toilets.  
 
 
Theme 5: Institutional Arrangements 
 
Institutional oversight is provided by various agencies of the American Samoa Government and U.S. Federal 
Government. In addition, the American Samoa Power Authority also instituted specific policies and 
regulations in the protection of groundwater supply. The policy, specifically require the use of septic tank and 
drainfield systems in every new homes without access to the ASPA wastewater collection system. The 
impact of potential contamination has profound consequences upon long-term groundwater quality, the 
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development of groundwater sources, and the maintenance of adequate supplies. For this reason, ASPA 
intends to: 
 
Restrict the future installation of water and power services to selected areas, e.g., Malaeimi and other 
selected wetland areas, where potential land development and the use of individual on-site wastewater 
disposal systems are expected to adversely impact groundwater quality. 
 
Deny approval of on-site wastewater disposal systems where soils are inadequate for soil based treatment 
and residential densities would be greater than two housing units per acre. 
 
On-site individual wastewater disposal systems have historically generated a wide range of water quality 
changes, marine biological impacts, and public concerns at selected sites on various Pacific Islands. For this 
reason, ASPA recommends that the ASG Environmental Protection Agency and the ASG Department of 
Marine and Wildlife Resources select two or three near shore sites on the Island of Tutuila for the long-term 
monitoring of fish harvest and near shore water quality in waters adjacent to unsewered villages. Such 
information, combined with recommended village public health, population, and housing density information, 
will provide ASPA and the American Samoa Government with greater insights concerning the impact of 
individual wastewater disposal systems upon near shore water quality, marine communities, and public 
health. 
 
Other inter-agency programs on resource management include the Watershed Management Plan and 
Wellhead Protection Plan. Many of the federal programs of the U.S. Government that are related to resource 
management now encourage local resource management in the context of watersheds. The policy is a move 
away from past programs that focused primarily upon the preservation of endangered species or unique 
natural resources. It is widely recognized throughout most of the world that the conservation of natural 
resources is largely dependent upon the balance of ecological relationships within the watershed where 
natural resources are located. This is particularly true in the tropical environment of American Samoa. 
The implementation of the various resource management programs that are associated with watershed 
conservation requires a cooperative partnership between several agencies in American Samoa, as well as 
several U.S. Government Agencies. 
 
Wellhead protection is by far the cheapest and most economical way of protecting and keeping groundwater 
supplies safe. Once a drinking water supply is contaminated, a community is faced with the difficulty and 
costly task of installing treatment facilities. Managing a land area around a well to prevent groundwater 
contamination offers an important opportunity to both ensure a high-quality water supply and save money. 
 
 

GROWING CONCENTRATION OF LAND USES IN TUALAUTA COUNTY 
 
Tualauta County:  A Magnet for Residential and Commercial Expansion 
 
Tualauta County is the fastest growing area in American Samoa. A growing number of Samoans seek to 
purchase individually-owned land from matais in Tualauta County where they desire to build homes and 
raise families. The eight villages comprising Tualauta County include Faleniu, Iliili, Malaeimi, Mapusagafou, 
Mesepa, Pavaiai, Tafuna, and Vaitogi . 
 
The availability of more individually-owned land in this area has resulted in the establishment of more 
independent households, particularly in Tafuna and Iliili. This is a departure from more traditional village 
settings in American Samoa where family households are connected more strongly to traditional village 
leadership, a traditional land tenure system, village rules, and other social expectations.  
 
In more traditional Samoan villages, family and village leaders exert greater authority in the type and location 
of land use development. On individually-owned land, new landowners are typically not required to review 
future land use development decisions with landowners.  
 
These cultural trends, combined with the availability of developable lands, have led to significant population 
growth in this area. Between 1990 and 2000, the population of Tualauta County increased about 61 percent, 
or an average of 6.2 percent per year.  
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Tualauta County Land Use Plan 
 
The American Samoa Department of Commerce (ASDOC) is, nearing completion of a Tualauta County Land 
Use Plan for consideration by the eight village councils and the general public. The intent of ASDOC is to 
provide a vision for future land use development, infrastructure development, and resource conservation in 
Tualauta County. 
 
The November 2000 draft report contains an important series of recommendations that relate to the location 
of higher residential densities, as well as most new commercial and industrial land uses, where connections 
to ASPA water, wastewater and electrical systems can feasibly be made. Setbacks are recommended from 
all inactive and active production wells to enhance wellhead protection. Land use conservation in Malaeimi 
Valley and other upland areas is recommended to promote groundwater recharge within the Tafuna-Leone 
Plain.  
  
Proposed recommendations concerning the location of future water system expansion are also generally 
consistent with those already proposed by the ASPA Water Division and ASPA Wastewater Division. 
Adoption of the Land Use Plan would enable the ASPA Water Division to refine its ongoing and planned 
system expansion that will be necessary to support future land use development.  
 
 
Theme 6: Finance 
 
The American Samoa Power Authority is a semi-autonomous non-profit government agency that provides 
power, water, wastewater and solid waste collection services in the territory of American Samoa at a rate 
commensurate to the actual cost of service. The ASPA is mandated to recover actual cost of service and 
other minor costs to finance local public information and awareness programs including minor capital 
improvements projects. Comprehensive capital improvements projects for all utilities including development 
of new water resources are funded by grants from the U.S. Department of Interior, U.S. Environmental 
Protection Agency, U.S. Department of Commerce, Economic Development Administration, U.S. Department 
of Agriculture, Rural Utilities Service and other agencies supporting various federal programs in the territory. 
 
 
Insufficient Revenues to support Operation Maintenance, and Capital Costs  
 
In May 2002, ASPA delivered water to 7,300 active accounts that included a combination of residential, 
commercial, industrial, and governmental customers. Unfortunately, revenues from these consumers are 
insufficient to meet annual operating expenses, as well as capital costs associated with debt service, system 
extensions, facility replacements and rehabilitations, and other facility improvements.  
 
Invoice payments from the American Samoa Government, ASPA’s largest governmental customer, are 
irregular and often unpaid for several months or longer. Consequently, the cash flow position of ASPA is 
frequently put in jeopardy. The lack of adequate cash flow is clearly disruptive to the performance of normal 
operations and, sometimes, delays or prevents the completion of essential, unexpected repairs through the 
lack of available cash reserves. 
 
The American Samoa Power Authority has benefited greatly by the influx of capital from the U.S. 
Government. Since the inception of ASPA in the late 1980’s, numerous governmental grant funds have 
supported the development and rehabilitation of new production wells, storage tanks, and transmission 
mains.   
 
As the ASPA Water Division nears the “build-out” of its primary water system, there is a need for ASPA to re-
assess its revenue needs, the method used for a revenue base, cost allocations for operation and 
maintenance expenses, allocations for plant value and other capital facilities. Ultimately, these evaluations 
can be used to determine rates for customers on the basis of meter size. 
 
 
Management of Capital Assets 
 
In the United States, local and state governments and municipal utility districts annually spend $140-$150 
billion for the construction, improvement and rehabilitation of capital assets such as water lines, sewers, 
bridges and highways. Sometimes these funds are expended on assets that are beyond repair, and assets in 
need of change are overlooked or delayed. In some cases, such decisions are the result of improper 
planning and management of capital assets. 
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In recognition of these management issues, the Governmental Accounting Standards Board (GASB) saw a 
need for change. The GASB enacted Statement No. 34 that requires governments to, in part, include 
information about their public infrastructure assets. Public agencies and utility districts are to maintain an up-
to-date inventory of infrastructure assets. Various types of asset management tools, e.g., geographic 
information systems, have been used for many years by various public works agencies and utilities to help 
provide a systematic approach to the management of public infrastructure. 
 
The applicability of Statement No. 34 to the Territory of American Samoa is unclear in light of American 
Samoa’s territorial status and ASPA’s organization as a quasi-public utility. However, there is little doubt that 
ASPA water system planning and management could only be enhanced by a more aggressive effort to 
regularly maintain relevant records for all capital assets. When such information becomes more readily 
available, it is essential that it is periodically evaluated and applied to future decisions concerning facility 
rehabilitation, improvement, and new construction. 
 
 

PLAN OF ACTION 
 
Objectives 
 
The overall plan of the American Samoa Power Authority, Water Division, first and foremost, is make clean, 
safe and potable drinking water to every resident of the territory at an affordable cost; construct new sewer 
lines to connect every household into the sewer system, if possible, or provide the appropriate on-site 
wastewater treatment system (septic system). Additionally, improvements to the landfills are in the plans for 
Tutuila, Aunuu, Ofu, Olosega, Tau and Fitiuta. Continue to adapt new policies and regulations to protect 
watersheds and groundwater sources. Pursue the implementation of the Facilities Master Plan for the 
development of all utility services in American Samoa. Develop, plan and implement short and long term 
strategic plans for the whole territory. 
 
To execute all of the above plans financial support is needed. Therefore, the ASPA shall diligently pursue 
and secure needed funds from federal agencies such as the U.S. Department of Interior, U.S. Environmental 
Protection Agency, U.S. Department of Commerce, Economic Development Administration, U.S. Department 
of Commerce, Housing and Urban Development, U.S. Department of Agriculture, Rural Utilities Service and 
other federal agencies that supports various programs in the territory. In addition, secure financing from 
donor agencies, banking and other financial institutions. 
 
 
Actions Already Undertaken 
 
In the last two decades, thanks to generous funding from the U.S. Government, the water system, 
wastewater system, and solid waste collection system and disposal sites have been expanded to serve more 
and more villages. 
 
Today, the water system has been made accessible to 98.4% of the present population. Additional 
groundwater wells have been drilled and development of surface water is in progress. Upon completion of 
the two micro-filtration plants, total water production capacity will be about 1.5 times average daily 
requirement or equal to 15.0 MGD. 
 
Similarly, the wastewater system has been expanded to serve the whole downtown area and the capacity of 
the Utulei Treatment Plant has been upgraded to 3.0 MGD. Presently, construction is in progress in the 
village of Vaitogi/Ili’ili building new gravity sewer mains in the densely populated area of Tualauta County. 
Recent accomplishments include the construction of sewer mains and lifts stations in the village of Nuu’uli, 
Tafuna, Kokoland,Ottoville, Malaeimi, Faleniu and Lower Pavaiai. 
 
Lastly, the Solid Waste Division of the American Samoa Power Authority has expanded collection of trash to 
eastern and western parts of Tutuila. The Futiga Landfill has been expanded and reconstructed to meet local 
and federal requirements on solid waste disposal. Heavy equipment has been purchased to facilitate proper 
burial and covering of waste and to eliminate foul odor and fly infestation. New Landfills have been planned 
for the island of Aunuu, Olosega and Tau Islands. 
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Future Actions 
 
Future actions include the commitment from the American Samoa Government to support projects and 
programs developed by the American Samoa Power Authority. However, the American Samoa Government 
is currently unable to provide adequate funding or restore subsidies to the Wastewater and Solid Waste 
operations and maintenance. ASPA will need to continue to pursue additional grants, loans and financing 
from various federal, local and private sources. ASPA should lead the effort to formally create the Territorial 
Watershed Management Planning Task Force. 
 
 
Means of Implementation and Responsibilities 
 
The agencies directly responsible for assuring adequate supply of drinking and sanitation services are: 
American Samoa Power Authority, Water, Wastewater & Solid Waste Division, American Samoa 
Environmental Protection Agency, American Samoa Department of Public Health, American Samoa Marine 
and Wildlife Resources and American Samoa Department of Agriculture. 
 
 

NEEDED IMPROVEMENTS TO WATER SYSTEM MANAGEMENT 
 
A Shift to Long-Term System Management Priorities 
 
The American Samoa Power Authority assumed responsibility for the operation and maintenance of the 
primary water system in October 1988.  The initial focus of the ASPA Water Division was to deliver a high-
quality water supply and ensure system reliability. Extensive personnel training and orientation, system 
planning and organization, and the concerted dedication of ASPA management and employees led to the 
achievement of ASPA’s early mission statements.   
 
Subsequent efforts and village requests extended the primary water system to other villages immediately 
east and west of the primary water system. ASPA also established contractual agreements with other more 
remote villages where former village water systems would be operated and maintained as ASPA satellite 
water systems. These programs required the ASPA Water Division to rehabilitate and construct new wells, 
water storage facilities, and transmission mains. 
 
Significant extensions to the primary water system will likely end with extensions to Maloata. Extensions to 
the east side of Tutuila have already been completed to Tula. Only several villages, which exclusively use 
village water systems, could eventually become ASPA satellite water systems.  
 
Future construction will likely be directed toward projects that address the continued land use development 
and in-filling of Tualauta County. Such projects will primarily include the replacement and construction of 
some transmission mains and distribution systems.  
 
   
Long-Term System Management, Operational and Maintenance Issues 
 
In this context of its recent history, the ASPA Water Division needs to begin shifting its primary focus upon 
system expansion to long-term system management and greater financial viability. Greater attention will 
need to be directed toward various management, operational, and maintenance issues.  
 
 
Monitor Changes in Water Consumption and Total Production Requirements 
 
Even though no one knows the future, the ASPA Water Division must continue to monitor changes in water 
consumption, as well as determine the volume of water leakage, to better anticipate and plan for future water 
production requirements. Effective planning begins by determining where you really are, not where you think 
you should be. 
 
 
Conserve Groundwater Supplies 
 
One important aspect of groundwater conservation is for the ASPA Water Division to continue efforts to 
locate and repair leaks in the primary water system and all satellite water systems. This continuing program 
will continue to help reduce total well production requirements. 
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A second aspect of the program is for ASPA to evaluate options for encouraging reduced water consumption 
by its residential and commercial customers. Creative programs involving local building material suppliers, 
special water service rates, and other incentives can be used to initiate the resident population’s participation 
in long-term conservation of American Samoa’s basal aquifers. 
 
 
Evaluate Hydraulic Capacities of the Primary Water System 
 
The ASPA Water Division should annually evaluate hydraulic capacities of water storage tanks, primary 
transmission mains, and distribution systems. This information is essential to ensure that the capacities of 
water system facilities are adequate to meet ever-changing water demands.  
 
A private consultant familiar with the primary water system could make the initial evaluation. However, Water 
Division personnel should concurrently be trained to subsequently make all in-house evaluations using 
available computer modeling software, e.g., Cybernet, in conjunction with AutoCad and/or ArcView GIS 
software. 
 
 
Replace Selected Transmission Mains and Upgrade Distribution System Pipe Lines 
 
With increased land use development in Tualauta County, the ASPA Water Division should be prepared to 
make replacements of selected transmission mains, as well as upgrade selected distribution system pipe 
lines. These needs can be more effectively anticipated and planned through regular evaluation of anticipated 
water demands and hydraulic capacities of the primary water system.   
 
 
Install New Transmission Mains and Distribution Systems In Developing Areas  
 
The demand for new transmission mains and distribution systems will increase as selected areas of Tutuila 
continue to become more populated and developed. The priority for these improvements should be in areas 
where: 
 

• the basal aquifer is being subjected to potential contamination from septic tank effluent or other non-
point sources; and/or  

 
• an adequate customer base can be gained from a given improvement project to support future 

system operation and maintenance.  
 
The application of ArcView GIS software to available water resource, soils, land use information, as well as 
digital water system files, can provide effective tools for evaluating potential transmission and distribution 
system projects. 
 
 
Establish a Preventative Maintenance Program 
 
The ASPA Water Division needs to establish a preventative maintenance program that effectively schedules 
and tracks all maintenance and system repair activities, as well as expenditures for labor, equipment, 
materials, and supplies. Such a system can enhance the management capabilities of Water Division 
supervisors by maintaining historical facility maintenance records, providing relevant information for the 
preparation of annual operation and maintenance budgets, as well as useful information to help evaluate 
employee performance.  
 
The ASPA Wastewater Division already uses a generic and expandable software package distributed by 
Management Planning Systems (MPS). The Wastewater Division presently uses components of overall MPS 
software package for the use and maintenance of a work order system and a preventative maintenance 
database (Arasmith, 2001). The potential use of one or more components of the MPS software package 
represents one practical option since some ASPA personnel have experience with this available software 
program. 
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Establish an Effective Asset Management Program 
 
In the overall management of the Water Division, ASPA management continually makes choices that relate 
to the replacement and repair of specific facilities and equipment. In the Water Division, such decisions may 
concern a water storage tank, booster station, heavy equipment, or smaller utility trucks that are used to 
support water system operations.  
 
Effective management decisions require access to relevant information in a timely manner. An effective 
asset management program will enable Water Division management and operations personnel to 
conveniently input and access physical characteristics of water system assets, e.g., age of water storage 
tank. 
 
Specific software designed for asset management, e.g., MPS asset database, can be applied to establish 
the program. Similarly, generic spreadsheet software, or attribute tables within a geographical information 
system, can also be used to store and retrieve relevant facility and equipment information.  
 
 
Increase the Capacity of Water Division Personnel 
 
The technical capacity of Water Division personnel needs to be increased in order for the Water Division to 
achieve greater operational efficiency. Specific training opportunities should be provided for skills relevant to 
the responsibilities of specific Water Division employees.  
 
Such training may involve the tried and proven method of combining experienced and inexperienced 
personnel to complete a given project, or gain familiarity with a particular technical skill. Video tape programs 
concerning selected aspects of water system operations can continue to be used to familiarize personnel 
with specific repair and maintenance skills. A wide variety of training and educational programs are 
becoming increasingly available via the Internet and various teleconferencing options. These potential 
opportunities significantly reduce the need for ASPA to expend significant resources for off-island employee 
training programs.     
 
When off-island consultants are retained by ASPA, some Water Division personnel should be temporarily 
assigned to accompany selected consultants working in the field. This approach enables an information 
transfer that can help Water Division employees better understand specific techniques for system evaluation. 
In reverse, the consultant gains a better appreciation of potential opportunities for system improvement, as 
well as feasible options for implementing desired system improvements.  
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V. CONCLUSIONS 
 
Sustainable Water Resources Management can be attained by active and full cooperation from all 
stakeholders. In addition, adequate funding must be available to implement various programs and projects.  
 
In addition to all the above, at the Regional Water and Wastewater Workshop, the Chief Operations Officer 
Fonoti Perelini Perelini presented the following during the country presentation papers as addition action 
items: 
 

  
TThheemmeess  

  

  
AAccttiioonnss  UUnnddeerrttaakkeenn  oorr  PPllaannnneedd  

  
WWaatteerr  RReessoouurrcceess  
 

 
Aquifer Water Protection 
Sewerline Extension 
Septic Tank  
Leak Detection 
Unaccounted for Water Losses 22% to 15% Reduction 
Main Water Catchment Protection 
Water Quality Monitoring  
Certified Laboratory 
Sodium Hypo-chloride System 
Sampling 
 

  
IIssllaanndd  VVuullnneerraabbiilliittyy  
 

 
El Nino/Drought 
Water Conservation  
Disaster Plan/Drought Manual 
Ground Water Contamination 
Chloride Intrusion 
Cyclones 
Hardening the system 
Water Borne Diseases 
Cholera 
Diarrhea 
 

  
AAwwaarreenneessss 

 
Solid Waste  
Beverage Container Deposit Legislation 
Disposal Fee-Vehicles, tires, batteries, etc… 
Scrap Metal 
Sanitary Landfill 
Anti-litter Education 
Waste Oil/Hazardous Materials Collection and Disposal 
Advocacy for Political and Public awareness 
 

  
TTeecchhnnoollooggyy  
 

 
• Microfiltration Water Treatment Plant for Surface Water 
• Demand Side Management 
• Disinfection Systems-Sodium Hypochloride to replace gas 

chlorine 
• Leak Detection 
• Aqua loggers 
•  
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IInnssttiittuuttiioonnaall  AArrrraannggeemmeennttss  
 

 
Pacific Island Management Model (PIMM) 
• Regional Training 
• Buddy System Training 
• TWI Training 
• Micronesian Water & Wastewater Training 
 
Distant Learning/Training 
PEACESAT Open Network 
Telecom Infrastructure Improvements 
 
Palau/FSM/Marshall Islands Application to Japanese Govt. 
Bridging of Digital Divide Program  
 
Benchmarking-Operation and Financial Covenants 
 

  
FFiinnaannccee 

 
Tariff to fund 100 % of Operation 
Ground water Protection Fee 
 
Operation & Maintenance Program Funded by 5% matching set 
aside 
 
Operation & Maintenance Improvement Program (OMIP) 
US Dept. of Interior (USDOI) 50/50% match with donors 
 
Capital Improvement Programs 
USDOI, USEPA, USDA (RUS) 
Bonds & Loans 

 
 
 
 


