Water Quality Infrastructure Needs in American Samoa

Addressing the US Coral Reef Task Force’s Pacific Water Quality Resolution
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Introduction

American Samoa is a U.S. Territory located in the South Pacific, approximately 2,600 miles southwest of Hawai’i. It is the southernmost of all US possessions, and the only US jurisdiction the South Pacific. American Samoa is comprised of seven islands (five volcanic islands and two coral atolls). The combined land area of the islands is approximately 76 square miles. The five volcanic islands, which are the major inhabited islands of American Samoa, are Tutuila, Aunu'u, Ofu, Olosega and Ta'u. Tutuila, the largest island, is also the center of government and business. Aunu'u, a small island, is situated one mile off the southeast coast of Tutuila. The three islands of Ofu, Olosega and Ta'u, collectively referred to as the Manu'a Islands, are 66 miles east of Tutuila. Two outer islands, Rose Atoll and Swain's Island, are approximately 160 miles and 230 miles from Tutuila respectively. Both are quite small, with Rose Atoll in protected status as a National Wildlife Refuge and Swain's inhabited by a subsistence population of about 40 people.

The islands are encircled by fringing coral reefs, with a steep drop-off to the deep ocean occurring not far from shore. The main islands are all mountainous, and flat land is at a premium. The climate of the Territory is tropical humid and rain showers are frequent.

Coral reef management has strong support in the Territory.  In its collaboration with the U.S. Coral Reef Initiative, the American Samoa Government has participated in and overseen many successful management and science activities, increasing the effectiveness of inter-agency collaboration on projects and has created greater alignment that have common interests in marine science and conservation.

Resource management of the Territory’s fragile coastal and marine assets is an on-going challenge. Innovative tools and creative negotiation mechanisms to inform landowners, fishermen, children, tourists and cultural leaders on the importance of resource preservation are required, given the limited economy, landmass, and cultural practices in American Samoa. 

Coral reefs in American Samoa

Until recently, coral reefs in American Samoa were in a long recovery phase after numerous perturbations ranging from poor water quality in the harbor, crown of thorns starfish outbreaks, storms, and coral bleaching.   Most recently, as a result of Tropical Cyclone Heta, great damage occurred to our north shore reefs.  

Although many of the more remote reefs have recovered from many of these incidents, those impacted by human activities have been slower to mend. The reefs in Pago Pago Harbor remain the most affected.  Population density, commercial activity on and near the water, and historical dumping of civilian and military industrial waste in the inner harbor area are all contributing factors to the ecological damage and slow improvement of coral habitats.

Threats, such as unmanaged land use, which has led to an alarming proliferation in non point-source pollution (e.g. sediments, pesticides, organic nutrients, oil, etc.), and the effects of overexploitation of reef species, are also contributing to general and site specific degradation in reef health. 

Water quality in American Samoa

Water quality in Pago Pago Harbor, which had been quite poor due to high population density, non-centralized sewer, direct discharge into the bay area from the two tuna canneries, and high residence times, has improved over the past 20 years with infrastructure upgrades.  However, much remains to be done to address water quality issues in both the harbor area, and the Territory at large. 

Though human health is always the overriding concern in making our nearshore waters clean, the correlation between water quality and reef health is also a driving force in promoting best management practices and better infrastructure in the Territory.  Examples of problems that still exist in American Samoa are: non-point and point source discharges of polluted water, heavy siltation and sedimentation, litter via streams and shoreline, sewage pipe breaks, increased frequency and severity of flooding due to runoff, land development, and heavy nutrient loading from people, piggeries, and possibly stray dogs.

Integrated approach to water management

Streams, storm water, wastewater, drainage issues, and receiving waters need to be managed in a coordinated and integrated fashion.  Though much of the work that is being done is coordinated, there is some need for enhancing the current system.  One option may be for the American Samoa Power Authority (ASPA) to incorporate stream management into its purview.  This would include flood management, control of illegal solid waste disposal in streams, soil protection and stabilization, and public outreach.

Another recommendation is to reconstitute the American Samoa Soil and Water Conservation District and appoint a five-member board consisting of ASPA, the Department of Public Works (DPW), the American Samoa Department of Commerce (DOC), Department of Samoan Affairs (DOA), and the Governor’s Office.

The Pacific Water Quality Resolution

To obtain a coordinated approach in response to this resolution, the American Samoa Environmental Protection Agency (ASEPA), DPW, ASPA, and CRAG recently held several meetings to produce the following proposals.  This group has determined the following are key areas and projects pertaining to water quality in American Samoa, and fully supports the allocation of funds from various US Coral Reef Task Force member agencies to complete them:

Projects

· Stream

(A) Stream Management Infrastructure Improvements

1. Faga’alu Stream Project

Background:

One area particularly affected by the flood of May 2003 was the village of Faga’alu, due to the overflowing of the stream adjacent to the LBJ Tropical Medical Center. The flooding caused considerable damage to the hospital. An enormous amount of mud and sediments was also transported into Faga’alu bay as a result of the massive erosion of the stream banks.   This sediment lingered for several days within the bay, and likely caused damage to the fragile fringing coral reef contained therein.

Project Description:

The proposed project is to construct approximately 700 linear feet (LF) of improved channel drainage adjacent to the hospital to reduce flooding in the immediate area and to prevent further erosion of the river banks. The work entails modification of approximately 300 LF of the upper stream section and approximately 400 LF of realignment, as well as modification to the lower stream section to improve hydraulic performance. The project consists of the following tasks:


1. Clearing work along approximately 700 LF of existing section; removal of trees, shrubs, debris, rocks, etc.


2. Excavation, embankment shaping and forming for the construction of Gabion retaining walls and floor bottom sections along approximately 700 LF.


3. Construction of a single lane and double lane bridges for residential access through the hospital site area.

4. Construction of a concrete traffic barrier wall with chain link fencing on the hospital channel side and chain link fencing for pedestrian safety on the residential channel side.

Projected project Cost:


1. Engineering (Survey, Design Construction)----------------
$77,000


2. Construction ---------------------------------------------------
$750,000


3. Contingency ( Physical and Cost)----------------------------
$80,000


Total Cost----------------------------------------------------------
$907,000

2. Fagatogo Stream Project

Background:

The village of Fagatogo is frequently flooded due to its bowl shaped watershed and the steep drainage area in the vicinity of the village. Rapid accumulation from heavy rainfall overwhelms the existing waterways and culverts in the village. Mud and sediments, caused by the erosion of the stream banks are also transported rapidly to the bay area. Water quality issues in Pago Harbor, as a result of decades of progressive development and few infrastuctural improvements, have affected corals in the area.

Project Description:

The project entails the modification of approximately 300 LF of existing storm water drainage channel to improve hydraulic performance through a residential housing section. The project consists of the following tasks:

1. Demolition of a section of a building constructed over the existing drainage channel and extending an equivalent section onto the front of the building away from the proposed storm water channel.

2. Removal of existing, deteriorated concrete drainage channel at the lower section of the stream.

3. Clearing work along the length of the existing drainage channel; removal of trees, shrubs, rocks, etc.

4. Excavation, forming and compaction for the construction of approximately 300 LF of improved concrete drainage channel.

5. Construction of pedestrian cross-over slabs at two locations.

Projected project Cost:


1. Engineering (Survey, Design, Construction)---------------
$36,000


2. Channel Construction-----------------------------------------
$84,000


3. Building Demolition/Rebuilding----------------------------
$70,000


4. Contingency (Physical and Cost)----------------------------
$28,000


Total Cost--------------------------------------------------------$218,000

3. Pago Pago Stream Project

Background:

Pago Pago village has a number of streams feeding into one primary drainage stream (Vaipito Stream) at the end of Pago Pago Harbor. The stream then discharges into the near shore waters of the Harbor and bay. This area the hardest hit area during the May 2003 flood. Serious damage occurred including the loss of lives. Flooding is frequent in the Pago Pago watershed, occurring several times each year. The rapid concentration of heavy rainfall can quickly overwhelm the existing waterways and culverts in the village.

The flood of May 2003 caused considerable damage to many private and commercial properties. Debris flowing down Vaipito Stream quickly blocked narrow passages at various points and road crossings. This resulted in the overflow of water, debris, rocks and soil into roads, as well as private and commercial properties. The main arterial road, which connects the east and west sides of the island, was blocked for two days.

This stream is a major contributor of sediments and nutrients to the nearshore waters of Pago Harbor.

Project Description:

The proposed project consists of the construction of approximately 1,400 LF of a new, smaller open channel drainage structure up to the main arterial island road and 1,500 LF of a larger modified open channel structure from the main arterial road to the stream mouth, which enters into Pago Pago Habor. The project consists of the following tasks:


1. Demolition and clearing work along approximately 2,900 LF of existing stream section; removal of trees, shrubs, debris, rocks, etc.

2. Excavation, embankment shaping and forming for the construction of CRM retaining walls and Gabion mat floor bottom sections along approximately 2,900 LF.

3. Construction of three (3) road bridges.

4. Construction of chain-link fencing for pedestrian safety along 2,900 LF of new and improved drainage channel.

Project Cost:


1. Engineering (survey, design, construction)------------------$83,000


2. Construction ----------------------------------------------------
$2,800,000


3. Contingency (physical and cost)------------------------------
$400,000


Total Cost----------------------------------------------------------
$3,283,000

· Wastewater facilities

Background

Only 40% of the population in Tutuila is connected to the central sewer system. In the unconnected villages, most families use septic tanks, cesspools, or direct discharge to streams. Drains from septic tanks and cesspools will end up in streams and quickly into the ocean. The same is true is for waste from piggeries, it is discharged to streams and quickly finds its way to the sea.  Nutrients from piggeries, cesspools, septic tanks, and discharges can have serious impacts on coral reefs. ASPA is concentrating on extending the sewer system in the most populated areas of Tafuna and Tualauta for protection of ground water and nearshore waters. The sewer system in the Pago bay area exists only from Faga’alu to Atuu. Outside of these areas, there is no central sewer system.

We have prioritized the following villages for developing proper wastewater collection and treatment facilities to minimize adverse impact on coral reefs; Leone bay area, and Fagaitua bay area, and Aua.  This last village has a raw sewer discharge from the elementary school direct to the lagoon.   

Project Description

After preparing a comprehensive study of a wastewater facility plan for the Aua village to treat sewer from all families, schools, churches, and businesses in the village, a package plant can be constructed.  The study will identify all possible alternatives for a sewer system and detail cost estimates for each alternative. The final construction will either be a packaged plant with zero discharge but with injection wells or a plant with secondary treatment with an ocean outfall that will minimize impact on coral reefs in the immediate area. Having selected the best alternative, detailed designs will then be completed and the work bidded out for construction.   

Project Cost

(a) Aua Village Sewer System

Development of a wastewater facility plan ----------------------------
$100,000

Engineering------------------------------------------------------------------$200,000

Construction of system and treatment plant-----------------------------
$8,000,000

Total Cost--------------------------------------------------------------------$8,300,000

(b) Leone Village Sewer System

Development of a wastewater facility plan-----------------------------
$100,000

Engineering-----------------------------------------------------------------
$200,000

Construction----------------------------------------------------------------
$8,000,000

Total Cost--------------------------------------------------------------------$8,300,000

American Samoa infrastructure funding needs

Table 1.  Infrastructure costs

	PROJECT
	Cost

	Stream
	

	Faga’alu
	$907,000

	Fagatogo
	$218,000

	Pago Pago
	$3,283,000

	Total
	$4,408,00

	Facility
	

	Aua
	$8,300,000

	Leone
	$8,300,000

	Total
	$16,600,000

	Total infrastructure funding needs
	$21,008,000


