


Summary of Ground-Water Data for Tutuila
and Aunuu, American Samoa, for October
1987 Through September 1997

By Scot K. lzuka

U.S. GEOLOGICAL SURVEY
Open-File Report 99-252

Prepared in cooperation with the

AMERICAN SAMOA ENVIRONMENTAL PROTECTION AGENCY

~ Honolulu, Hawaii
1999



U.S. DEPARTMENT OF THE INTERIOR
BRUCE BABBITT, Secretary

U.S. GEOLOGICAL SURVEY

Charles G. Groat, Director

The use of firm, trade, and brand names in this report is for identification purposes
only and does not constitute endorsement by the U.S. Geological Survey.

For additional information write to: Copies of this report can be purchased
from:

District Chief U.S. Geological Survey

U.S. Geological Survey Branch of Information Services

677 Ala Moana Blvd., Suite 415 Box 25286

Honolulu, HI 96813 Denver, CO 80225-0286



CONTENTS

N T 4 T A AP 1
IntrodUCHION . . . . oo e e e e 1
S I . . o ettt e e e e e 2
ACKnoOwIBdgments . . .. ... 2
RaInfall . ... 2
Western Tutuila Ground-Water Data . . ... ... ittt e e e e et ettt et e e 5
Tafunafou . .. .. e e 5
Malaeimi-MESEPA . . . .. ettt e e e e e 5
0 ) e 11
Malaeloa-Leone . .. ... . e e e 11
ASU DU, . . oo e e 15
Central Tutuila Ground-Water Data. . . . ... ... ... et et e e e 15
Fagaalu . . ..o e 17
Fagatogo . . . e 17
Pago Pago . . ... e 17
AU . o e e 20
P 1 21
Fagasa . . ... 22
Eastern Tutuila and Aunuu Ground-Water Data . . . ... ... .. it i e et e e 24
AULO .« o e e e e 26
Fagaitua. . . ... 26
AlOfal . . o e e 27
AMOULL . ..o e e e 27
A0, . . e 28
U . o e e e e 28
. o U 30
Sallele . . . e e 30
Masefau. . ..o e e e e 31
AUNUU . . L et e e e e e e 31
SUIMIMATY .« . oo oottt e e e e e e e e e et e e e e et e e e e e e 32
References Cited . . . ... .o o e e e 33
ADDENAIX . . oo e e 33
Data PrOCESSING. . . . . oottt e e e e e 33

Contents iii



FIGURES

1.
2.
3.
4-12.

13.
14-25.

25.
26-35.

Map of Tutuila and Aunuu Islands, American Samoa. . .......... .. i
Graphs showing monthly rainfall recorded at the Aasufou and Afono rain gages, Tutuila, American Samoa . . .
Map showing wells in western Tutuila, American Samoa. .. .............. i,
Graphs showing:

4. Ground-water pumpage and chloride concentrations in Tafunafou, Tutuila, American Samoa. ...........
5. Ground-water levels in Tafunafou, Tutuila, American Samoa. . ..ottt

6. Ground-water pumpage and chloride concentrations in the Malaeimi-Mesepa area, Tutuila,
AMETICAN SAMOA. . . ... oottt ettt et e e e e e

7. Ground-water levels in the Malaecimi-Mesepa area, Tutuila, American Samoa. . ......................
8. Ground-water pumpage and chloride concentrations in Iliili, Tutuila, American Samoa ................
9. Ground-water levels in Iliili, Tutuila, American Samoa. . ... ..ottt e e

10. Ground-water pumpage and chloride concentrations in the Malaeloa-Leone area, Tutuila,
American Samoa

11. Ground-water levels in Malaeloa, Tutuila, American Samoa. . . ...ttt e
12. Ground-water pumpage and chloride concentrations in Aasufou, Tutuila, American Samoa..............
Map showing locations of wells in central Tutuila, American Samoa. .. ................. ... ... .......
Graphs showing:
14. Ground-water pumpage and chloride concentrations in Fagaalu, Tutuila, American Samoa .............
15. Ground-water levels in Fagaalu, Tutuila, American Samoa. .. ........... ... .. .. .. .o iiiin....
16. Ground-water pumpage and chloride concentrations in Fagatogo, Tutuila, American Samoa.............
17. Ground-water levels in Fagatogo, Tutuila, American Samoa. .. .............oiiit e,
18. Ground-water pumpage and chloride concentrations in Pago Pago, Tutuila, American Samoa............
19. Ground-water levels in Pago Pago, Tutuila, American Samoa. . . ........... ... ... ... ...,
20. Ground-water pumpage and chloride concentrations in Aua, Tutuila, American Samoa ................
21. Ground-water levels in Aua, Tutuila, American Samoa. ... .......... ...,
22. Ground-water pumpage and chloride concentrations in Laulii, Tutuila, American Samoa . ..............
23. Ground-water levels in Laulii, Tutuila, American Samoa .. ...........c.ot ittt
24. Ground-water pumpage and chloride concentrations in Fagasa, Tutuila, American Samoa ... ...........
Map showing wells in eastern Tutuila and Aunuu, American Samoa . . ................ ..o ...
Graphs showing:
26. Ground-water pumpage and chloride concentrations in Auto, Tutuila, American Samoa. ...............
27. Ground-water pumpage and chloride concentrations in Fagaitua, Tutuila, American Samoa.............
28. Ground-water pumpage and chloride concentrations in Alofau, Tutuila, American Samoa ..............
29. Ground-water levels in Amouli, Tutuila, American Samoa. ......... ... ... .. .. . ..
30. Ground-water pumpage and chloride concentrations in Alao, Tutuila, American Samoa................
31. Ground-water pumpage and chloride concentrations in Tula, Tutuila, American Samoa ................
32. Ground-water pumpage and chloride concentrations in Aoa, Tutuila, American Samoa ................
33. Ground-water pumpage and chloride concentrations in Sailele, Tutuila, American Samoa ..............
34. Ground-water pumpage and chloride concentrations in Masefau, Tutuila, American Samoa.............

35. Ground-water pumpage and chloride concentrations on Aunuu, American Samoa. .. ..................

iv Summary of Ground-Water Data for Tutuila and Aunuu, American Samoa, for October 1987 Through September 1997



Conversion Factors

Multiply by to obtain
inch (in.) 2.54 centimeters
foot (ft) 0.3048 meter
mile, statute (mi) 1.609 kilometers
square mile (mi%) 2.590 square kilometers
gallons per day (gal/d) 3.785 liters per day
million gallons per day (Mgal/d) 0.04381 cubic meter per second

Abbreviations used in water-quality descriptions

mg/L = milligrams per liter

Vertical datum

All elevations in this report are referenced relative to mean sea level.
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Summary of Ground-Water Data for Tutuila and Aunuu,
American Samoa, for October 1987 Through September

1997

By Scot K. lzuka

Abstract

Ground-water and rainfall data for the period
October 1987 through September 1997 from Tutu-
ila and Aunuu, American Samoa, are plotted in
time-series graphs and summarized. The data
include pumpage and chloride concentrations from
53 production wells on Tutuila, including 5 new
wells that were put into production between Octo-
ber 1996 and September 1997, 3 production wells
on Aunuu, water-level measurements from 16
wells on Tutuila, and rainfall data from 2 gages on
Tutuila.

Mean annual rainfall was 164 inches at the
gage in Afono and 210 inches at the gage in Aasu-
fou during the period October 1987 through Sep-
tember 1997. Rainfall in the 12-month period from
October 1996 through September 1997 totaled 210
inches at the Afono gage and 234 inches at the
Aasufou gage.

In the Tafuna-Leone Plain, most wells were
pumped at rates from 0.2 to 0.5 million gallons per
day and had chloride concentrations usually less
than 500 milligrams per liter. In the 12-month
period ending September 1997, the combined
pumpage from wells in the Tafuna-Leone Plain
was about 6.3 million gallons per day and the chlo-
ride concentrations in most wells remained below
200 milligrams per liter. In Aasufou, wells pro-
duced 0.04 to 0.05 million gallons per day and
chloride concentrations remained near 15 milli-
grams per liter.

Most wells in central and eastern Tutuila were
pumped at rates less than 0.1 million gallons per
day. Wells in the Fagatogo, Pago Pago, and Aua
areas, which averaged more than 0.4 million gal-
lons per day of pumpage, are exceptions. Some
wells in central and eastern Tutuila had chloride
concentrations that frequently exceeded 500 milli-
grams per liter. In the 12-month period ending Sep-
tember 1997, chloride concentrations in the
production wells in Aua rose to the highest levels
on record. In the 12-month period ending Septem-
ber 1997, water levels in Tafunafou, Iliili, Pago
Pago, and Laulii remained at about the same eleva-
tion above mean sea level as in previous years,
water levels in Aua remained below mean sea level
as in previous years, and water levels in Malaeimi
and Fagaalu declined relative to previous years.

The three production wells on Aunuu have
been pumped at various rates less than 0.1 million
gallons per day and had chloride concentrations
usually in excess of 500 and often in excess of
1,000 milligrams per liter.

INTRODUCTION

The American Samoa Government, through the
American Samoa Environmental Protection Agency
(ASEPA), American Samoa Power Authority (ASPA),
and the Department of Public Works (DPW), has main-
tained a cooperative effort with the U.S. Geological
Survey (USGS) to collect the principal data needed to
monitor ground-water resources on Tutuila, the largest
and most populated island in the South Pacific
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archipelago of American Samoa, and the small, nearby
island of Aunuu (fig. 1). For convenience of discussion,
the wells on Tutuila are grouped into three regions,
western, eastern and central, as shown in figure 1. The
data are discussed by area (groups of closely spaced
wells) within each of the regions. Following the well-
naming convention used by ASPA, the areas in this
report bear the name of the nearest village.

This report summarizes pumpage and chloride-
concentration data from 53 wells on Tutuila and 3 wells
on Aunuu that were in production during the period
October 1987 through September 1997. Although some
of these wells have not been pumped in recent years,
they are included in this report for historical purposes.
The concentration of chloride ions is an indicator of the
salinity of ground water pumped from wells; salinity is
a principal factor limiting the availability of ground
water on oceanic islands.

The report also summarizes water levels monitored
in the period from October 1987 through September
1997 at 15 non-pumping wells and 1 pumping well on
Tutuila. Rainfall data from the same period from two
gages are summarized in this report to allow compari-
sons with the ground-water data.

This report is the third in a series of ground-water
data summaries (Izuka, 1996, 1997). The purpose of
these reports is to present the data in time-series graphs
to facilitate analysis of trends. Each successive report in
the series updates the previous report by adding the next
12 months of data. The discussion of the data for most
areas is presented in two parts consisting of: (1) a gen-
eral description of the well field and long-term history,
and (2) a section highlighting trends in the most recent
12 months and comparing them to trends in the previous
years (except when an area either has no data in the
most recent 12-month period, or has data only from the
most recent 12-month period).

Setting

Tutuila is a volcanic island of about 53 mi® in the
tropical South Pacific (fig. 1). The island is narrow and
elongate in the east-west direction and characterized
mostly by steep, deeply eroded mountains that rise
abruptly from the ocean to elevations as high as 2,140
ft. The exception to this general topography is the rela-
tively flat Tafuna-Leone Plain in the southwest which
extends from Tafunafou to Leone. The mountainous

part of Tutuila is composed of Pliocene- to Pleistocene-
age shield-volcano alkalic basalts, andesites, and tra-
chytes that have relatively low permeabilities (Stearns,
1944; Macdonald, 1944, 1968; Davis, 1963; Bentley,
1975). The Tafuna-Leone Plain is composed of younger
(Holocene age), more permeable lava flows and pyro-
clastic cones (Stearns, 1944; Davis, 1963; Bentley,
1975). Ground-water production is high on the Tafuna-
Leone Plain. Elsewhere on Tutuila, wells are located in
small valleys or low-lying areas near the coast. Wells
drilled on the top of Olotele Mountain near Aasufou are
the only exception.

The small island of Aunuu (0.6 mi?), less than 1 mi
off the southeastern shore of Tutuila, 1s a tuff (consoli-
dated volcanic ash) cone with a coastal plain on its
western side. The coastal plain is about 2,000 ft wide in
the east-west direction and 4,000 ft long in the north-
south direction and is composed of partly consolidated
marine and terrigenous sediment. Two marshes are
present on Aunuu: one in the center of the tuff cone and
the other at the inland edge of the coastal plain where it
abuts the slope of the tuff cone. All of the ground-water
production on Aunuu comes from wells in the coastal
plain sediments.
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RAINFALL

Mean annual rainfall at the gage in Afono near
Pioa Mountain was 164 in. and 210 in. at the rain gage
in Aasufou (fig. 1), during the period October 1987
through September 1997. Plots of mean monthly rain-
fall show a seasonal pattern with a wet season from
October through April and a dry season from May to
September (fig. 2). The seasonal pattern is also apparent
in the 3-month backward-looking moving average in
the period between 1987 and 1992, but is obscured in
the relatively high rainfall period between late 1994
through 1995.
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