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ABSTRACT

Freshwater catchment, storage, and distribution systems, aleng with
fresh water use customs, in particular areas of Micronesia are discussed.
Special attention is paid to Ulithi Atoll in the Western Carcline Islands,

The average annual rainfall on atoll islands of Micronesia is high
(over 100 inches). There are also significant groundwater resources.
However, severe water shortages are often experlenced, especially during
the dry season, Water use customs that differ from those of Western
nations often account for these difficulties.

The field work was undertaken at a time of drought conditions on
Ulichi, at the end of the dry season in June, 1983, True freshwater
shortages were apparent, but Ulithians carried out a variety of coping
strategies that made the impact of the drought less severe. These included
a8 strong sense of community spirit, with the sharing of community resources
as an everyday way of life. In this way, Ulithi differed from the
communities of Laura and Nama studied earlier by the same research team.

In small communities 1in developing countries, it is important to
attempt to understand the human dynamics that govern the use of scarce
resources, Similar studies must be conducted in several locations in order
to begin to make generalizations, By gaining an understanding of water use
custems, it 1s more probable rhat engineering solutions to water supply
problems will be successfuyl.
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INTRODUCTION

The focus of this technical report is upon freshwater supply, storage,
and distribution systems in Micromesia. Particular attention is paid to
the freshwater resources of Ulithi Atoll in the Western Caroline Islands.
The research reported upon here follows closely on the heels of a similar
study carried out in two other low-lying island communities in the Western
Pacifie, Fieldwork conducted at Laura Village on Majuro Atoll in the
Marghall Islands in July-Augusz, 1981, and on Nama Island in the Upper
Mortlocks in July-August, 1982, pointed ocut what we have called elsewhere a
paradox (Stephenson, Kurashina, and Winter, 1982; Stephenson and Kurashina,
1983). The paradox is the fact that freshwater occurring as rainwater and
groundwater 1s abundantly avallable in these two locations, owing to the
high average annual rainfall. Yet, especially din the dry season,
freshwater shortages are frequent. This paradoxical condition was also
noted in earlier field research inm the high islands af the Eastern
Carolines (Winter and Stephenson, 1981),

Members of the research team suggest that the paradox exists owing to
inadequate management of freshwater supply, storage, and distribution
systems in Micronesia. Economic, technical, and social factors may be
called upon to explain cthis phenomenen. Laura and Nama, reported upon
earlier (Stephenson and Kurashina, 1983), present two sets cof contrasting
attempts at explanation, With regard to Ulithi Atoll, a third attempt at
explanation is presented.

In this particular technlical report, the author describes the study
area of Ulithi Atoll in the Western Carolines; overviews local water
supply, storage, and distribution systems; and examines attitudes toward
uses of rainwater catchment versus groundwater.

OBJECTIVES

The first objective of this study was to make an inventory of all
presently wused rainwater and groundwater resources on Ulithi Atoll.
Rainwater catchment and storage systems were observed and photographed,
along with groundwater resources, The second objective was to interview a
large sample of wvillage households on inhabited islands of Ulithi to
determine present water use customs and practices as well as attitudes
toward the use of freshwater from various sources. The use of rainwater,
collected by wmeans of rooftop rainwater catchment Eystems, was compared ta
the use of groundwater found in wells and also occurring in ponds or pools,

The purpose of the fieldwork was toc determine, first, whether
freshwater supplies available on Ulithi Atoll can provide a sufficient
quantity of freshwater to meet the needs of the inhabitants, Second, the
fieldwork attempted to determine whether rainwater or groundwater was the
preferred type of freshwater in the Atoll, 1if, indeed, local people



expressed such a preference. Finally, the fieldwork attempted to ascertain
how attitudes of local people might inflience the success of freshwater
development projects in the future.

DESCRIPT10N OF PROJECT SITE

Ulithi Atoll is composed of a cluster of low-lying small islands, some
30 in number, in the Caroline Islands archipelago of the Western Facific
(Figure 1). The total land area 1is 1,8 square miles, The lecaticn of
Mogmog, the highest ranking island in Ulithi according to local custom, 1s
10°05°'N and 139°43'E. The islands of Ulicthi appear to be arranged like
beads on a necklace around a lagoon that encompasses 2 surface area of some
183 square miles. The large open lagoon has a maximum depth of 210 feet.
Ulithi is located about 85 miles east-northeast of Yap. Guam lies some 380
miles to the northeast.

The climate of Ulithi is tropical with a average annual temperature of
83° F. The mean relative humidity is about 84 percent. Rainfall on Ulithi
averages about 120 inches per year. The nearest approach te a dry season
in Ulithi oeccurs from February through March, with an average monthly
rainfall of less than 7 inches. Typhoons are uncommon in this regilen,
Typhoon Ophelia {1960) was the last typhoon that caused considerable
disruption (Lessa, 1964).

Falalop is the main jsland and seat of local government. Cuter
Islands High Schocl is jocated there. Fassarai, to the gouthwest, the most
remote of the inhabited islands of U1lithi, is about a mile long and less
than a mile wide.

The population of Ulithi has been enumerated at various points in
time, as indicated in Table L.

RESEARCH METHODOLOGY

Field research for this prolect was conducted on Ulithi during the
period June 10 through June 21, 1983. Initially, formal calls were made
with the proper authorities in Colonia, the district center of Yap, seeking
official endorsement of the project. The Governor's Representative on
Falalop, Ulithi, served as the local coordinator of the project.

The field methodology comsisted of a series af household interviews,
with the selected homes being divided among Ul1ithi's inhabited islands.
Pre-structured survey forms were utilized to record the data centributed by
the household residents (Appendix &), The survey forms were designed to
collect demographic data for the gelected homes in Ulithl and per capita

water consumption estimates. They alsc surveyed freshwater sources
utilized, water storage and digtribution systems, and techmological
efficiency of rainwater catchments, Oroundwater wells were examined,

measured, and photographed, Rooftop and other freshwater catchment and
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storage devices were noted. Attitudes toward water distribution systems,
perception of freshwater needs, and preferences for rainwater as opposed to
groundwater were assessed.

On Ulithi, the interviews were conducted in English wherever possible.
One of the field team members spoke with elderly informants in the
Japanese language. When necessary, a local man or woman provided
assisrance to the project by acting as an interpreter when informants could
best express themselves in the Ulithian language.

WATER USE CUSTOMS AND PRACTICES
Household Data

There are 710 people residing at Ulithi Atell according to the 1980
Census. In the course of this project, a total of 30 households were
sampled, 10 on Falalop, 7 on asor, & on Mogmog, and 7 on Fassarai. O0Of the
30 households sampled, Interviews were conducted with 21 men and 9 women
who served as heads of households. Their ages ranged from 20 years through
80 years, with 5 older people being unsure of their ages and reporting
themselves to be "over 60". The ages of two of the men who served as
jnformants were not recorded. Family size ranged from 2 people to 17
people, with an average size of B8 people per household. These figures
probably rtepresent commensal units, for men and teen—age boys often sleep
in the men's house. The population data showed that there were 91 children
{in Ulithi Atoll under the age of 15 in the 30 households sampled. Adult
men over the age of 15 were 70 in number; there were 69 adult women. Our
gsample, then, represents 230 persons, about omne third of the Ulithian
population.

When asked how long a family resided in their house, the responses
varied from "one week" ( a family who had just come in from an outer
island) to "forever", Three families chose the response"” forever” on their
own iniriative. Of the 26 families who reported a time residence 1n years,
the average length of time stated was 8.3 years. The residence situation
of one family remains unknown.

Several families live in household compounds, where more than one
house is considered central to the family unit. Tabtle 2 describes types
of household constructlon observed in our sample and frequencies of each

type.

Informants in our sample were asked, "Do you own your house?"
Twenty-three people responded "yag"; seven said '"no". The latter seven
reported the ownership of their house as follows: a relative - 5

responses; the government - 1 response; the Ifalik pecple - 1 response. We
also asked, "Do you own the land on which your house is standing?" Fifteen
people responded "yes'; fifteen people indicated they did not. For these
who said they did not own the land, thirteen people reported that the land



Table 1. Population of Ulithi hy vear and source,

Population of Ulithi Year Source
592 1731 Lesga, 1975
797 1903 Lessa, 1975%
421 1349 Lessa, 1973
460 1958 1580 Census
514 1960 Lessa, 1975
710 1480 1980 Census

Table 2. Types of household construction.

Type of Household Construction Freguencz

Corrugated iron walls/corrugated iren roof 1
Wood walls/thateh roof

Thatch walls/thatch roof

Concrete walls/corrugated iron roof

Wood walls/corrugated iroen toof

Wood and corrugated iron walls/corrugated iron roof

Wood walls/thatch and corrugated iron roof

Corrugated iron walls/thatch and corrugated iron roof
Corrugated iron walls/thatch roof

— e D L L O D



was owned by a relative. One person said the land was owned by a Ulithian
man whe was net a rvelative., (ne person said the government was the
land-owner.

in terms o’ occupations, the heads nf household interviewed {dentified
their primary work efforts as indicated in Table 3. In this sample,
gainful employment appears to take place in 12 of rhe 30 households.,

fources of Water

i1nformants on Ulithi were asked to identify the sources from which
they obtained their freshwater. Two sources of freshwater are found on
Ulithi: rainwzter and groundwater. Villagers reported that they utilize
poth of these sources ro obtain needed freshwater. Both rainwater and
groundwater resources are plentiful during the rainy season, approximately
June through December. In the dry season, approximately February to March,
on the other hand, acute rainwater shortages may be Experienced. Indeed, a
severe drought was being experienced when the tesearch team was on Ulithi
{Santos, 1983). Rainwater catchment tanks had only a few inches of water
in them. Portable rainwater stoYage devices such as 55 gallon drums, metal
cylinders, and rubber ship's bladders were completely dry. The water level
in wells and ponds was very low.

Rainwater Catchment Systems

Oon Ulithi, there are a number of ways to colleer rainwater. Most
often, rainwater is obtained by means of roof run-off on homes, public
buildings, etc. that have corrugated metal roofs. As indicated in Table Z,
18 of the 30 homes that were visited could make use of rainwater run-off
from the roof. Another two homes had corrugated metal and thatch roofs,
allewing for partial collection of rainwater runoff. For the 10 homes in
our sample that had thatch roofs, no collection of roof runoff was
possible. A great deal of variation is found on Ulithi with regard to
technological details of rainwater catchment systems, Percentage of roof
space effectively utilized varies, as does efficiency of gutter systems and
the devices used for rainwater collection and storage. On Falalop where
the local governmental offices are located, a public water catchment tank
at the dispensary, another at the church, and another at the home of the
Covernor's Representative supplied rainwater for seven of the ten families
interviewed there. One individual had a private tank with a 5-6 thousand
gallon capacity. The second individual relied heavily upon 55 gallon drums
{5 or so)} to provide needed rainwater, but reported that his family alse
went by beat to the nearby islands of Mogmog and Fassarai for drinking
water if necessary. The third individual lived in a government-built
concrete house; he had the benefit of piped drinking water,

Of the seven households contacted at Asor Island, six of them reported
that they gor rainwarer frem the one large community catchment tank {one
individual mentioned she also occasionally got rainwater from the nearby



Table 3. Work efforts of household heads.

Work Effort Kumber of Individuals Reporting

Fisherman
Housewife
Teacher

Medic

Village Chief
Retired

Graduate Student
Dental Nurse
Governer's Representative
Sanitarian
Doctor

Public Wotks
Plumber

Cook

A e e e e RO RD LD LY O O

Table 4., Size of public water tanks on Ulithi by island.

I1sland Size and Description of Catchment Quantity
Falalap Small fiberglass 4' diameter and 5%' deep 1
Falalop 21" x 20" x B' concrete i
Falalop 40" x 20" x 8' concrete I
Falalop l6' x 16" x 8' concrete 1
Asor 20" x 20' x B' concrete t
ABor Fiberglass, leaking H
Mogmog Fiberglass 1
Mogmog Fiberglass {net usable} 1
Mogmog 20" x 20' x 8' concrete 1
Fassarail Fiberglass, 4' diameter and 5%' deep 1

Fassarai 36" x 16" x 10 concrete 1



island of Mopmog). The seventh individual rteported that he used 55 gallon
drums along with a metal flotation device that had been found on the beach
to store rainwater. The device could hold about 300 gallens.

On Megmog island, families reported they could draw rainwater from the
community catchment tank at the church {4 cases) and alse from the
catchment tank located at the Doctor's residence {3 cases), Three families
gaid they also used 55 gallon drums to store rainwater, Two families
reported they made use of several metal spheres f(about 300 gallon capacity
each) that had washed up on the beach for rainwater storage and two other
families pointed out the airplanc fuel tank rigged up at their residence to
store rainwater, with a 250 to 300 gallon capaclty each.

On the island of Fassarai, the rainwater catchment tank located by the
church provided rainwater for f{ve of the families interviewed. Three of
the families reported that they also drew water from the community tank
located by the elementary school. Twe families used 55 gallon drums, two
families used zirplane fuel tanks to store rainwater, and one family used a
metal tank-like device they had found on the beach, One family had come
upon a rubber container on the beach and brought it home for rainwater
storage purposes.

on the inhabited islands of Ulithi, rainwater collection and storage
devices varied as indicated above. Likewlise, the storage capacity of
rainwater per househcld and per community also varied. On the four
inhabited islands of Falalep, Asor, Mogmog, and Fassarai, ralnwater storage
capacity at home varied from none {rellance on the community catchment
system) to 6,000 gallons (household tanks). Several community tanks c¢ould
hold up to 12,000 gallons {Table 4).

Croundwater Wells

On Ulithi, groundwater wells serve as secondary sources of freshwater,
supplementing rainwater. Consult Appendix B for fieldnotes concerning
wells located on Ulithi Arell. 0f the 10 families interviewed on Falalop,
the use of seven different wells was reported. One of these wells was
described as a community well with an electric pump and another was a
government well. An individual owner was named for each of the remaining
wells. Two household heads also reported that each was in the process of
digging a new well near to his home. Thirteen water wells were sampled for
physical and chemical water quality on Falalop (Clayshulte, 1983},

On Asor, one public well ander the control of the local chief and two
private wells were included in the sample. These and a fourth well were
tested for water quality. ©On Mogmog, four different wells were identified
as being used by informants. Clayshulte (1983) indicates nine wells and a
taro patch were examined for water quality on Mogmog. On Fassaral, two
wells were shown to members of the research team by the families being
interviewed; these two wells, as well as a sinple well located on the
island of Sorlen, were tested for water quality.



Table 5.

Falalep
Asor
Mogmog
Fasszarai

Cuaking

Falalop
Asor
Mogmog
Fassarai

Sources of water utilized for specific purposes by 1sland,

Rainwater

100%
100%
100%
100%

a0, 0%
71.5%

71.5%

¥ashing Dishes

Falalep
Asor
Mogmog
Fassarai

Falalop
Asor
Mogmog
Fassarai

OGDS

20%

14.3%

Washing Clothes

Fatalop
Asor
Mogmog
Fassarai

20%

well

Water

[=N.u Kl

0%
14, 3%
50%

50%

85.8%
83.5%
8.8%

70%
52.0%
§3.5%

70%
85.8%
100%

Rainwater &
¥iell Water

for R R R

10%
14.3%
0%
28.6%

10%
14.3%
16.7%

14,3%
16.7%
15.3%

C?Clcg

Raimnwater &

Sea Water

oo o

Qoo o

a
14.3%

oo o

[=R-a Rl o]

¥ell Water &

Sea Water

=N o I e |

= N o

Rainwater, Well
Water & Sea Water

£ D f= b - I Lo e I e o e e o}
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Total

100%
100%
100%
100%

100%
100%
100%
100%

100%
100%
100%
100%

1G0%
100%
100%
T00%

100%
100%
100%
100%
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On Ulitni, water is drawn from wells utilizing various devices, such as a
plastic bucket attached to a line, a plastic float with a hole cut in the
top, or a one-gallon tin can. The depth of the water in the wells varied
depending upon the location of the well, the size of the well, and the
tidal condition. Of the 29 wells enumerated by Clayshulte {1983), 21 were
reported to be owned by individuals, seven were described as community
wells, and one was owned by Public Works.

Sources of Water for Specific Uses

Informants on Ulithi were asked to describe the sources of freshwater
used at their homes. Table 5 summarizes the sources of water utilized for
specific domestic purposes that they reported upon. The separate
categories of water use are discussed below.

Drinking

One hundred percent of our sample on all the islands reported that
they drink rainwater. They drew their rainwater from the folleowing
sources:

catchment tank at the church 7 responses
tank at home 6
community rank 5
church tank and Doctor's tank 2
church tank and dlspensary tank 2
covered 55 gallon drum at home 1
55 gallon drums at home 1
church taok and tank at home 1
Doctor's tank 1
community tank and 55 gallon drum at home 1
church tank and private tank 1
church tank, dispensary tank, and private tank 1
from the cafeteria 1

Twenty two of our informants said they got their drinking water from some
type of public water system.

We asked, "Do you boil freshwater before you drink it at home?" The
answers were as follows:

yes 14 responses
for coffee 7
somitimes 6
for the kids, for coffee 2
most of the time 1



These responses indicate that freshwater is frequently boiled before
drinking takes place,

Families were asked to estimate the amount of water their
households use on a daily basis for drinking purposes. The responses were
as fellows:

Island Average dajly per capira water consumption
Pf{ b g
Falalop O RT 3/4 gallon
Y oF 1/2

-

Fassarai ©Ur-. | . 1/2

e W.ERT

Cooking

On Ulithi Atoll, rainwater, well water, and rainwater and well
water in combination are used to cook food. Op Falalop 60%Z of the
people prefer to cvook with rainwater. On Falalop, of the homes in the
sample, eight of them had corrugated metal roofs and people were
collecting the rainwater clese to their houses. A breakdown of the
amount of roof space used for runoff collection at these homes follows:

100% of the roof 1 case
nearly 100% of the roof 1 case
754 of the roof 1 case
50% of the roof Z cases
less than 25% of the roof Z cases
bullding a new system that will use 50% ot the roof l case
building a new svstem, undefined l case
no runcff collected l case

For those people who used well water tc cook with on Falalop, one well
utilized was a govermment well on the campus of Quter Islands High School.
The other well mentioned was a community well that had been dug as a
Capital Improvement Project in 1978-79, People said this well could
not be used at low tide. The well had a cover on it to keep the well
tlean. Households reported that they used an average of 6,3 gallons
of water per day for cooking purposes con Falalop,

Cn Asor, the majority of people relied on rainwater for cooking, 1In
our sample, although two people mentioned that they also stored rainwater
In 35 gallon drums, the entire group that we interviewed stated they got
their rainwater from the communicy tank, Two people indicated some
reliance on well water,

On Mogmog, half of the people we Iinterviewed said they used well water
for cooking. The other three families indicated they used a combinatien of
rainwater and well water, Rainwater could be drawn from several scurces,
Including & tank at the Doctor's house, a tank at the church, and other
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small metal containers at home. One family used ap airplane fuel tank at
homa, Four separate wells were shown to members of the research team.

On Fassarai, in five of seven cases, people reported that they cooked
with raln water. In two cases, families used a combination of rainwater
and well water. For all of these families, the big tank near the church
was relied upon. Several families also had smaller metal devices set up at
home to store rainwater. One well im particular was called to our
attention.

A young woman on Fassarai mentioned that if she was going to cook
rice, she would use water from the water storage tank. 1f she was
preparing te cook natlve foods, however, she would use well water. Several
families commented that about twigg as much water is needed for cooking
native foods than rice. The chief on Asor observed that a great deal of
water 1s needed to cook breadfruit.

For all of the inhabited islands of Ulithi, we attempted to
derermine the amount of water needed per household per day to cook
food. As we found for drinking water, Ssome differences were reported from
island to island with regard to the amount of water needed for cooking. On
Falalop, families teported they used about six gallons of water each day as
they prepared their food. The estimate provided by the people of Asor was
a little over two gallons of water per household per day. On Mogmog,
families said they used about 6.5 gallons of warer each day. The people of
Fassarai estimated they used almost three gallons of water per household
per day for cooking.

Washing Dishes

Most of the people of Ulithl wash their dishes with well water. On
Falalop, where rainwater 1s more plentiful, 50% of the sample indicated
they washed tneir dishes in rainwater, or a combination of rainwater and
well water (l case). On Asor, b out of 7 families used well water and on
Mogmog, 5 out of 6 families., On Fassarai, 4 families used well water 1in
combination with sea water and omne family used rainwater in combination
with sea water, We atrempted Co determine the number of gallons of water
(type of water unspecified) needed per household per day on Ulithi to wash
dishes. The average response gilven on Falalop was 21 gallons. Om Asor,
people reperted 3 gallons of water. On Mogmog, the response glven was 14
gallons. The people of Fassarai reported they used 4 gallons.

Bathing

The Ulitaians that we surveyed confirmed that bathing is an impertant
cultural practice. We asked, "How often do family members bathe?" Twelve
people replied, "One to two times." Eleven people answered, "Three times".
Two people gave "Four teo five times" as their answer. Three people stated
that it depended on the individuals. One person simple answered, *Many



times." One man, reflecting on the hardships of the dry season, gave his
answer as "One time in three days!"

Wees (1950}, the American medical dector in residence on Ulithi at the
clese of World War 11, wrorte that he encourdged the Ulithians to bathe 1in
the sea using salt-water secap, lessa (1950) writes of women bathing in the
sea. Wherever the custom came from, it certainly persists on Fassarai.
several people there told us they usually bathe in the sea and then rinse
oft with freshwater. On Falalop, 70% of the people bathe with well water.
On Asor, again, well warer is used for bathing, sometimes accompanied by
raln water or sea water. On Mogmog, in five of six cases, pecple reported
that they bathed with well water.

Accordingly, our attempt to determine how many gallons of water are
needed per day per household for bathing purposes does not specify what
kind of water people are bathing with. According to the data we were
glven, different amounts of water are used per island: on Falalop, 90.7
gallons; on Asor, 27 pallons (with one case missing); on Mogmog, B8O
gallons; on Fassarai, 20 gallons (with 4 cases missing}, On Falalop there
are indoor showers in three of the homes in our sample. Water is generally
available in greater guantities on Falalop; with more water available,
people may tend to use more water for bathing. The large number of gallons
being used on Mogmog speaks to a successful system of wells on that island,
nine wells reported and three of them being community wells, for a
popularion of 128 people. On Falalop, some 418 people share 13 wells, two
of them community wells and one belonging to Public Works.

Washiing Clothes

On Falalop, 70% of the households in our sample reported that well
water was used for clothes washing activities, Two houscholds utilize
rainwater; both of these households have large 5,000 to 6,000 gallon
capacity concrete storage tanks at home and catch rainwater off 3/4 of
their roofs, One of these homeowners has a second smaller tank as well.
On Asor, in 5 ocut of 6 cases well water was used, with one household using
well water along with seawater for washing clothes. On Mogmog, 100% of the
homes use well water, On Fassarai, well water, rainwater, and sea water
are used in combination for clothes washing activities. On Falalop,
households used an average of 25 gallons of water per day for washing their
clothes; on Asor, 18 gallons, The people of Mogmog reported 33 gallons and
the people of Fassarai, 11 gallons.

RAINWATER CATCHMENT VERSUS CROUNDWATER

Lessa (1950) wrote rthe following concerning freshwater resources on
Uldthi:

Water is supplied by collecting rain from roof-tops and from trees
whose trunks have been girdled with rope or leaves. Wells are used to
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some extent, but their full potential has not been realized. 1t is
true that on most islands the underground water is brackish; yet on
Mogmog, for example, where well-water is fresh, only one well 1s in
use. Another well was used before the war and has since been
abandoned.

In the course of interviewing for the current project, the people of
Ulirhi seem to view freshwater as a 1imited natural resocurce, Rainwater
appears to be the most highly desired type of water on Ulithi. Rainwater
is described as being natural, ¢lean, and pure. Rainwater ig also usually
convenient to use, collected in storage containers near to the homes. All
families surveyed had access to rainwater and all reported rainwater to be
their source of drinking water, Much diversity was noted in terms of
rainwater collection and storage devices,

Because of the drought, care was taken with the remaining rainwater.
Women on Falalop, Asor, and Fassaral admitted thar people sometimes argued
over the use of the remalning amounts of drinking water in the catchment
tanks. But arguments were not allowed to eacalate: "When sharp words are

exchanged, we just walk away. No need to make trouble." On Mogmog, the
highest ranking island, arguments over water were rare. People interviewed
said: "We cooperate with each other here, just like in the ¢ld days."

Women did point out that they had decided children would not be allowed teo
carry water during the shortage period out of concern that they might
accidently spill or waste it. Wemen and youths were identified to be the
water carriers during the drought.

The high chief on Fassarai keeps the key that locks the community
tank and, during the drought, the community was on self-imposed water
hours. The explanation given the research team was: "If we drain all the
water out of that tank, the cement will erack." When asked, "Whac if
somecne wants water at another time?", the women responded, "Oh, well, then
the chief will just give that person the water. We don't like to have bad
feelings among ourselves,”

People of Ulithi seem to prefer te use ralnwater over well water.
Ulithians described well water as brackish and salty-tasting. At the time
the wells were sampled for water quality for this project {Clayshulte,
1983}, the groundwater particularly lacked freshness owlng to the drought
being experienced and local people commented on this. Wells are shared on
Ulithi, it was learned during the course of the interviews, whether they
are community or privately owned. Wells on Ulithi were cbserved to be in a
hetter state of upkeep than wells encountered in the Marshall Islands by
the same research team (Stephenson and Kurashina, 1983).

As pointed out by Clayshulte (1983), nearly all atoll islands have
shallow freshwater lenses., On islands the size of Falalop, Mogmog, and
Asor, freshwater rescurces can be maintained through pericds of low
rainfall or drought. Groundwater resources can be especially valuable as a
major source of potable water. Nonetheless, cultural practices <an
significantly affect groundwater guality. Clayshulte (1983) notes that a
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primary problem with the use of groundwater as a source of potable water is
an almost total lack of local knowledge about its physical, chemical, and
biological qualities, Fieldwork by Ayers and Clayshulte in Ponape State
and Truk state, Federatred States of Micronesia (Clayshulre, 1983} indicates
that groundwater can be easily contaminated by overland benjos, garbage
pits, dish washing, clothes washing and bathing practices, and the
application of fertilizer in taro patches. Stephenson and Kurashina (1983)
point out that groundwater contamination may result from the penning of
pigs closa to a well,

Ulithians did not articulate a concern to the research team that
groundwater might be contaminated, Their preference for rainwater seemed
to be based on taste and convenience, Nonetheless, a bhetter understanding
by them of the relationship between culrural practices and groundwater
quality might reassure them that groundwater can be a dependable source of
water for all purposes, including drinking,

MANAGEMENT OF DROUGHT CONDITIONS ON ULITHI

Drought is a matter of great concern to the Ulithians and they
articulated this concern to members of the research team during the field
preject. The drought they were experiencing in Spring 1983 had made a
great impact on their lives. The coconut trees on Ulithi were visably very
dry and young coconuts were falling to the ground. Taro was dying in the
taro patches from lack of water. Water in catchment tanke and in wells was
very low., People reported that they used less water in avery capacity.
Bathing, especially for adults, was Infrequent ¢r in the sea. People
traveled by boat from island to island te collect water. MNonetheless, the
mood of the people was optimistic and forward-looking. The problem could
be weathered, with the halp of relatives and neighbors at home and even an
nearby islands of Ulithl Atoll,

Wees (1950} wrote:

Ulithians share all things. If one fishing party from either of
the villages brings in a haul of fish or a clutch of turtle eggs,
the produce is divided among all the families of both villages,
The little gardens of yams growing near every house are common
property. A crop failure in east village would not affect the
east village alone. 1t would be felt by the whole peopulation,

According to Lessa (1966):

Goals...[on Ulithij...are dominated by work, group activity, and
cooperation....enlightened self-interest demands communality and
sharing of work and responsibility,

In the course of the field project it seemed clear that community water
catchment tanks were the pride of the local community, Sharing is a way of
life, according to the people of Ulithi. "What good would it de to build
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your own cement rtank?", one woman mused, “We share everything here. As
other people come to use your tank, they would have to cross your land and
they might cause some damage. Better to have a tank at the scheol, or the
church, or the dispensary.”

Lessa (1960) wrote that Typhoon Ophella did not cause great damage to
the water systems of Ulithi. The salinity level rose In wells, ... 'but
these wells have little importance for the natives, who do not depend on
them." The damaging effects of salinity, however, were noted in the taro
pits. Because considerable rain fell, freshwater for drinking and cooking
remained available. Lessa felt that the typhoon changed people's attitudes
toward sharing, that people questioned their obligation to support
individuals who were lazy and thus unproductive, and that a trend toward
advancing the interests of the nuclear family had begun to develop.

In 1983, certain families seemed more individualistic, but most pecple
articulated the point of wview that Ulithi is a place where sharing is
central to everyday life. & "we" feeling and compunity spirit seemed to
run high, as well as a confident view of the future {"it will rain soon'').

WATER EESOURCES MANAGEMENT AT LAURA AND NAMA: COMPARTSONS

In contrast to Ulithi, water resources management at Laura village in
the Marshall Islands and on Nama in the Upper Mortlocks takes a different
form (Stephenson, Kurashina and Winter 1982; Stephenson and Kurashina,
1983). TFieldwork at Laura was conducted at the end of the dry season; rain
had begun to fall again. The attitude portrayed by infermants at Laura
seemed to be cne of a present-time orientation {"Why should we hang up a
rain-water gutter now? We are catching plenty of water in the open
barrel”), a measure of dependence ("We can get water from the neighbors,
anyway"), and a certain degree of fatalism {"We have a dry season every
year; we can't change that™ . At Laura, many rainwater catchment devices
were portable and make-shift. To be sure, informants interviewed at Laura
were experlencing a shifting residence pattern owing to recent flooding in
the district center and would not necessarily reside 1in Laura for long.
The idea of more cemmunity storage tanks being built for the people of
Laura had some appeal. Wonetheless, people interviewed stated that ne omne
in their village would take any responsibility for the upkeep of such tanks
if the tanks did not beleng to anyome in particular.

On Nama {Stephenson and Kurashina, 1983}, the theme thar emerged was
one of competition. Each family wanted to have an individual private
household storage tank and a number of families had already built theirs.
Variations 1in size, ghape, and style of the individual tanks were
noteworthy. The inspiration for the success of the ferrocement tank
project may be attributed to a community leader holding a chiefly ritle,
who also serves as the Chief Sanitarilan of Truk State. Born on Nama, he
has been very consclientious in trying to have Nama set a fine example of
water and sanitation practices for the other islands. Each household
prefers to have irs own tank, it seems, so that families do not have to
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directly depend on anyone else to meet their daily needa. Other reasons
given on Nama for preferring family-owned, rather than public tanks, the
following: "People may argue over the use of the public tank;" "You will
take better care of it if it is vour own;" The public ranks are for poor
families;" "We are afraid of sickness From the public tank,"

Wells in Ulithi were cavefully cared for. Wells were very clean,
usually covered, and served as community focal points, especially for
informal splash baths during the drought, Tn Laura, many wells were in a
state of neglect, with the water appearing contaminated {muddy) and refuse
noticeable inside (rusty cans, discarded zorris, boards, and planks), On
Nama, most of the wells were kept rather clean and covered, but appeared to
be used infrequently, perhaps because so many families have rainwarer
storage tanks by their homes,

SUMMARY AND CONCLUSIONS

In this report, the freshwater resources of Ulithi Atoll in the
Western Caroline Islands have been examined. Ulithi, like wother
Micronesian atolls studied recently, experiences freshwater shortages in
the dry season. The freshwater supplies available on Ulithi Atell at
present are not sufficient in quantity tc meet the needs of local
inhabitants (Freshwater quality needs improvement, as well}. When the high
average annual rainfall) is taken inte account, a paradox 1s noted. Water
shortage problems on Ulithi Atoll, however, are not solely che result of
environmental factors; cultural factors and human coping strategies have
some bearing on the situation.

Feople of Ulithi Atoll, as at Laura and Nama, value rainwater. They
prefer te drink rainwater. Ralnwater collection, storage, and distirubitcon
is a private effect to some extenr, but public faciliries to collect,
stere, and distribute ralnwater are central to community l1ife, Ulithians
value sharing and cooperation in their daily lives.

Well water is reliable in terms of quantity on Ulithi, All households
have access to wells, and well water is shared. Wells seem to be valued
more on Ulithi than bas been reported at Laura and Nama.

House construction on Ulithl may inhibit che satisfactory collection
of rainwater roof runoff in cases where the roof is made of thatech,
Econemic factors on Ulithi may prohibit the purchase of 55-gallon drums
or materials to build a cement catchment tank; but community cooperation
geems to mitigare these factors., Optimism seems to run high, Ulithians
kept saying 1t would rain. OCn the last day of the field stay, the skies
opened and rain came down in torrents! People enthusiastically cleaned and
realigned rainwater collection devices and well covers were opened.

Although water-related problems on Ulithi in the future can be solved
or reduced to some extent at the household level, the building of large
water storage devices such as concrete cisterns is very desirable, owing to
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local cooperation. Maintenance would be handled effectively at the
communicy level. A problem with regard to community tanks, however, may ba
their distance from some of the homes. Difficulty In carrying water might
be apparent if carrying devices are too big, too small, or too awkward fer
women and children to handle.

Groundwater wells counld be utilized more effectively on Ulithi. In
some places, groundwater quality is a problem; but, public education could
be very useful in teaching local residents ways in which to proteet the
quality of the groundwater. Groundwater wells in general seem to be valued
on Ulithi. More groundwater wells could be dug.

The Yap Community Action Agency Teports in their Needs Assessment they
find that the second most frequent request from all the islands Iin Yap
State 1is for the building of water catchments {the firsr most common
request is for repairs to public buildinga). Strong support exlsts at the
Yap State governmental level to improve water catchments 1in all the
islands; but, the securing of local and federal funds continues to delay
progress. The Yap State Five Year Development Plan, 1983-1987, indicates
that the goal of the water development program iz to supply each man,
woman, and child in Yap State with a ninimum of 20 gallons per day of
potable water during 10 year drought conditicns (i.e.,, 1969 and 1983
droughts). In terms of water catchments, this translates to roughly a
1,000 gallon storage capacity per perscn. Currently, there is less than
10% of this figure available.

The Yap State Community Pevelopment Block Grant Plan for Fiscal Year
1584 states:

The utilization of contaminated water for drinking and cooking
purposes 1is one of the reasons we have phenomenal rates of
gastrointeatinal parasites, For the past four years, healch
screenings conducted by Public Health and Head Start medical personnel
have shown an average rate of gastrointestinal parasite infliction of
76% in 3, 4, and 5 year old pre-scheel children in both Yap proper and
the outer islands.

We believe that having sufficient supplies of potable water
coupled with water-sealed toilet projeets and village clean-up
projects will enable Yap to substantially reduce our endemic health
problems and, in particular, gastrointestinal parasites.

As further modernization takes place in romote areas of Micronesia,
water consumption will continue to increase. Government plans must be
prepared to address local needs for improved water quantity and quality.
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Appendix A. The Questionnaire

ULITHI PROJECT SURVEY
WATER AND EMERGY RESEEARCH [NSTITUTE
UNIVERSITY OF GUAM

JUNE, 1983
Interviewer: Date:
1sland: Hnuse No:
1. HOUSEHOLD DATA
A, Name of head of household
Age o Sen 1. M 2. F
B. Ocoupaticn of household head
€. How many people live here? Men [over age 15]
wWomen [over age 15]
Children
TOTAL =
D. How long have you lived in this house? years.
E. What is the house constructioni Walls , Roof

F. Do you own this house? 1. Yes 2. No. If no, who owns the house?
G. Do you own the land the house is on? 1. Yes 2. No. If no, who owns the land?

A EEEREER] LR YRR R RN T EEEEEREERNE ) AanEEEFRIREEEEE R RN ] T EEEER RN P A A L R |

11, WATER SUPPLY DATA

H. Fi31 in the blanks for the data concerning water supply during the wet season:

WATER SOURCE  ESTIMATE QUANTITY OWNERSHIP
Drinking
Coaking
Washing dishes
Bathing
Washing clothes

1. Fi1] in the blanks for the data concerning water supply during the dry season:

WATER SOURCE  ESTIMATE QUANT|TY OWNERSHIP
Drinking
Cocking
Washing dishes
Bathing
Washing clothes

J. 1s there a well near your house? 1. Yes 2. No
Who owns the well?
How many people use it?
Who are they?
Who owns the land on which the well is jocated?
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Is there a rairmwater catchment tank near your house? 1. Yes 2, No
Who owns the catchment?
How many people use it?
Who are they?
Who owns the land where the catchment is located?

Does your family ever experience a shortage of freshwater? 1, Yes 2, No
Well water or catchment waterfor both?
Wher under what conditions?

What happens then?
Does your family conserve water?_ 1, Yes 2. Mo
How?

Does your family ever get freshwater from other houses if you have a water
storage? 1. Yes 2. Ho

Which house/s?

well water or catchment water?

1. WATER STORAGE FACILITIES

N.

How large is your well? Diameter: Depth:
Type of construction?
s there s pump? 1. Yes 2. Ho

1f yes, what kind? 1. hand pump 2, electric 3, gasoline cperated
Who build the well?

When was the well built?

Who provided the materials to build the well?
Who decides when the well needs to be cleaned or repairad?

Who cleans and maintains the well?

How often does it need to cleaned or repaired?

What type of rainwatar catchment system do you use?
1. metal barrels {portable] 4, plastic containers [semi-permanent ]
2. metal barreils [ semi-permanent] S. concrete tank

3. plastic containers [portable] 6. Other

How much freshwater [such as rainwater] cam be stored outside
your house?
Do your tanks [containers) ever overflow? 1. Yes 2. No
If Yes, why don't you obtain a Targer storage facitity?

Who build the rainwater catchment system?
Wnen was the system built?
Who provided the materials to build the system?
Who decides when the system needs to be clsaned or repaired?

Who cleans and maintains the system?
How often does 1t need to be cleaned or maintained?
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V.

¥.

R. How much o the roof i3 used for water catchment?
1. 100% [Loth sides of the roaf ] 3. 25% 5. DOther
r 50% [only one side of the roocf] 4, Less than 25%

5. If less than 100% of the roof is used for rainnater catchment,
why?

A ammEaaE N T EE R I RN RN arE R R AR, A1 a1t asanbdanryanEEy R R LY e

WATER CONSUMPT]ON

WET SEASON  DRY SEASON
T. How much water does your household utilize per dayf
Y. ¥hat percent of water vtilized is from rooftop
rainwater catchments?
Y. What percent of water utilized is groundwater?

------ .||..---.n-|..-ccc--.-..--|.o----.n.-..----.n--..---..-n-u-u-------o--.nn--...

WATER USES

W, Do you boil freshwater before you drink it at home? 1. Yes 2. No.

X. How often deo family members bathe? Men _ , Women__ , Youth _ , Children___, Babies__
¥, How often must you collect water?
7.  How much water do you take each time?
AA. Do you ever pay for the water you use, or contribute something in exchange

BB. Do other families ever get water from your system?
CC. What is the greatest amount of water other families can take from your system

at any one time?
De. What would happen if someone contaminated the water?

EE. What would happen if someore let all the mater drain out?

Ee. are children taught not to waste water?
ee, Are children scolded or punished if they waste water?

T T L L R I O B P N ] e Y EE R E I I I S TR 11anaaamnns “ama

ATTITUDINAL DATA

EF. Are you satisfied with the present condition of your water supply system? 1. Yes 2. No,
1f No, have you considered improving your water supply system? How?

GG, Do you think freshwater should be regardec as & limfted natural rescurce__ 1. Yes 2. No.
HH. Do yeu tnink & public catchment system is better than an individusl system?

Why or why not?
Lh. Do people ever disagree about who uses the water and when they use it?

JJ. How are disagreements handled?

KK, How did people get freshwater before this syitem was built?

LL. | someone needs a lot of water for a social purposes, does he/she notify the rest
of the comnunity?
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MM, What do you think are the major socig-ecomomic problems on this island [in order

of importance}l? 1. 3.
2, b,
5.

LU R N A R L N I e LN N N L R R L R T T T TR T R R s e waa

I, PHOTOGRAPHIC DOCUMEMTATION: Checklist

AR Overall housing area CC. Wel)
BB. Rooftop rainwster catchment BD. Catchment tank
1. SKETCH MAP [reverse side]

Wells, pigpens, benjos, houses, shoreline, ete,

L R A L ] TEEE R A r e LI I I B RS, LIL I I I R AR, TEEEE e n e LI I A

QUESTIONS FOR THE MOTHER IN THE HOUSEHOLD
A. Do you care for childrer under the age of three in your househald?__ 1. Yes 2. No.
B, When your child is small, do you breastfeed it? 1. Yes 32.No
C. How old is your child when you stop breastfeeding it?
0, Whea you are not bresstfeeding your child, do ¥ou buy powdered milk or baby
formula at the store? 1. Yes 2, Mo,
E. What brank of powdered milk or formula do you buy?
F. Do you think the powered milk or fermula is toa expensive at the store?
1. Yes 2. Mo,
4. If you do not breastfeed and do not use powdered milk or formula, what do you
feed your baby?
H. If you make the baby's milk with water, where do you get the water?
1. raiowater 7. well water ____3, other
i. Do you use boiled water to mix the baby's miik? t. ¥es 2. No.
J. Do you use hot water to sterilize the baby's bottle when you wash ft?
1. Yes 2. No
K. Do you use ¢loth diapers or pampers for your baby? 1, cloth 2. pampers
3. Other
L. Do you think pampers are too expensive at the store? 1, ¥Yes 2. g,
M. If you use pampers, where do you dispose them?
N. If you use cloth diapers, what kind of water do you use to wash the diapers in?
1. raimwater 2, well water 3., Gther
0. Do you use hot water to wash the baby's diapers__ 1. Yes 2, No
P. Do you wash the diapers separate from other clothes? 1. Yes 2, No.
Q. Do you wash the diapers separate from dirty dishes?___ 1. Yes 2, No
R, Does your baby ever have diarrhea?_ 1. Yes 2. No
S. ¥ Yes, what do you think causes the diarrhea?
T. #hat are the major problems you encounter in caring for your baby [in order of

importance]?
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Appendix B.

Is1land

Falalop

Falalop

Falalop

Falalep

Falalop

Falalop

Falalop

Falalop

Falalop

Falalep

Faialop

Well Number

10

11

Fieldnotes on Welle Located on Ulirhi Atoll, by Island
{numbering for research reference only).

Owned By

Public Works

Private

Private

Private

Private

Community

Communi ty

well by Church

Private

Missing

Private

Private

Description

Situated east of the Outer lslands High School, the well water
is pumped by an electric pump and distributed to Outer !slands
High School teachers' houses. The well 1is in concrete
maasuring 3 x in, (data missing), |t has wooden
boards/planks used as a 1id, The inside of the well is
immaculate.

Situated south of the airfield on the way te the village.

The well is dug into sand. The diameter of the well is 70
em.  The well is lined with corrugsted iron. The water is
8¢ em, deep. The bottom of the well is 1,6 m deep from
the ground. MNo debris.

Concrete mell #* x &', Depth 1.5 m. Water is 0.8 m, deep.
Electric pump. Conductance reading iz relatively low, Wooden
planks are used as 3 Tid. Water is used for drinking
according to owner.

Concrete well, drum can inside. Weber is & m deep; well is
2.2 m, deep from the ground surface. Wooden board covers the
well. 4n electric pump (National PG20B AG) is attached to the
hoard. Water contains debris.

Concrete sguare weld, .64 x .64 x 2.4 m, Water is .8 m deep.
Clase proximity to & septic tank, 12 m. in distance.

Concrete sguare 0.8 m x 0.8 m. 7m. 30 cm. deep. Wooden planks
as 1id; electric pump and pressure tank.

3.4 m, deep from ground and 4.2 m. deep from rim, Water was
80 cm, deep. BSalty taste.

Located 50 m. inland from the high tide 1ine. Coral and
cement block lined, circular 2.5 m. diameter, 3 m. deep.
Water only S0 cm. desp. Water level measured during high
tide at 1500,

Missing

24 drum cans, 2.3 m. deep. Water only 10 cm. deep.
Corrugated rusty metal 1id. Electric pump.

2.4 m, deep. Well only 25 cm. deep during low tide. Square
comcrete well, 1 m x 1 m. wooden planks 4s lid,



Falalop

Falalop

Falalop

Falalop

Falalop
Mogmog

Mogmog

Hogmog

Mogmog

Mogmog

Magmog
Mogmog

Magmog

Mogmog

Fassarai

Fassarai

Falalop

Falalap

13

14

15

16

19

20

2]

2

4

25

26

27

28

Private

Private

Private

Private

Private

Private

Private

Private

Private

Communi ty

Private

Cammunity

Communi Ly

Community

Community

Community

Private
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Sealed concrete well 17" deep, Built § years ago. Pressure
pump. Water arcund 1' deep for washing only.

Square concrete mell, 9 mx ,9mx I m {deep). Water is 1.4
m. deep. Well dug inte a basement rock. No lid. Ho, pump,

Rectangular concrete, .7 m x 1,35 m x 2.3 m, Wooden planks as
1id. Mo pump.

Rectangular concrete, .4 m x .85 m x 2,6 m. Wooden lid,
Electric pump,

Sguare concrete, .9 mx .9 mx b m, No lid, HNg pump.
Square Concrete, 1.0 m x .8 x 2,3 m. Wooden 17d. No pump,

Rectangular, 1.2 m x 1.6 m » 2,6 m, Water is 1 m deep. Mo
1id. Electric pump. Well dug through reck. Fish inside.

No longer used, Rectangular concrete, concrete hatch cover.
lots of cockroaches., .7 x B x 3.6 m,

Bx .8 x 2.4 m, Electric pump. No lid. Square concrete well.

Right next to Taro patch. Pond dug through & limestone
pavement., About 70 em, deep.

Close to Tare patch 1.8 x 1.8 x 1.0 m, Pit. No lid,
7.3 x % %1 {7} m. next to Taro Patch.

8 x .8 x 2.6 meters. Square concrete well dug through
pavement rock. Wooden 1id, Ne pump.

Stone lined well dug through pavement rock .6 m x 1.2 x 2.5 m.
Ne 1id.

Missing
Sguare cancrete well, .95 x .81 x 1.3 m. Mo lid. No pump.

Square concrete well, .7 x .7 x 1.5m. Metal 1id {airplane
part] No pump,

Not used, Fit measuring about 1. m is dug inte basement rock.
Well is 1.8 m deep. Water is .4 m deep. HNo cover. No pump,

Square concrete well, .6 x .6 x 2.6 m, Wooden 1id full of
termites. HNo pump., Brand new houss,





