Hawaii Rural Water Association
Covering the Hawaiian Islands, Samoa and the Western Pacific Islands
Prepared by James Watts
HRWA Water/Wastewater Circuit Rider
360-941-2959
Kihei, HI 96753
jim@hawaiirwa.org
www.Hawaiirwa.org
In the month of July 2009 from the 7th through the 21st, Jim Watts had the chance to visit Majuro, part of
the Marshall Islands, and with Kosrae, Pohnpei, Chuuk, Yap, all part of the State of Micronesia Islands.
The last was the Island of Guam.
There are over 900 million dollars in water/wastewater projects that were identified as possible RUS
funding. There are over 25 million sitting ready to go.
This turned out to be very beneficial to the water systems. Jim had the opportunity to go through key
water/wastewater systems that are in the process of applying for RUS funds. Some of these systems
asked for Jim’s assistance as they revive old applications.
Jim soon teamed up with RD in an effort to get the needed support going for these systems on the
Islands mentioned above.
With town meetings and the onsite visits, they were able to identify additional needs. RUS funds may
have alleviated some serious health conditions to the qualified systems.
In these visits, there were apparent needs for onsite technical assistance as well. Systems mentioned
more than once they needed Jim back for a number of weeks to assist them in various areas.
RD has asked the HRWA Circuit Riders to assist those systems that have applications with committed
funds.
Following are a number of the systems visited and some pictures of what they ran across.

Majuro
The first Island stop was Majuro, part of the Republic of the Marshall Islands. The first system
was Majuro Water and Sewer Company. They serve the whole Island when they have enough
water and water pressure to get to the farthest end of the water system or Island.
Right now that is their biggest challenge, that and not having it rain. The system is so bad with
leaks and unaccounted for water loss they have to shut the water off to the water system every
day between the hours of 4:00 am to 6:00 am. The customers are being encouraged to collect
water from roofs and store it in their own on site storage tank if they have it. This is not a
temporary thing, this is their way of life, and it is not only on Majuro but also on every Island
visited. They had governors of those other island asking if USDA could help them somehow to
get drinking water to their people. Then there are the sanitary conditions these people are faced
with, it is just bad. All the operators would say to Jim was, do not go there.

This is the water system collection area. What they can catch here runs from the airport to 32
million gallon storage tank reservoirs. This sounds like a lot, but when it does not rain for a
time, they say it goes fast.
The other problem they are having is with the sea wall. It is too short and allows the storms to
push the salt water on to the runway. That, in turn, contaminates the fresh VOC laced water
from the airport. This is a project the water system would like to fix.
The US embassy and others are hoping to have this project repaired or replaced.
They have some fresh ground water wells they monitor closely for salt-water intrusion. Other
islands in the area have over-pumped their only sources and completely contaminated them.
They said these wells are their only source of water in emergencies when things go bad.

Below, on right, are parts of the reservoirs that hold the runoff water from the airport.

On the left is the finished water -- it is covered with a
large floating cover.
They are dealing with the standing water on top, getting
through the cover, and contaminating the finished water.
They do chlorinate and are spending a fortune, they say, on
calcium hypochlorite.
Calcium hypochlorite is powdered chlorine they mix into a
liquid themselves. They talk about generating their own
chlorine on site as an alternative way to get chlorine.
You can see below on the right what is left of three RO units
given to them by the Military.
Upper left is their chlorine building, middle is the pumps, and
last some valves for the pump filter.
They have four rapid sand filters. The two older ones on right
below are not working and need to be removed. The other
two are helping them, but not
enough to meet their demand.
The visit touched a on some of
the health concerns of
Majuro’s wastewater system.
The Majuro Water and
Wastewater Company asked
the following study be
included about their outfall
line. The following outline explains itself. USDA talked about possible funding for this project.

Kosrae
The water system of Tofol Village and Lelu village are on the Island of Kosrae, Federated states
of the Micronesia Islands. This water system serves the main part of town, government
buildings, and the hospital.
Jim did notice the water had a different color to it as he had showered the morning before.
While looking at the system, he soon found out why.
These villages have three to four families living on the same lot. They have a cinder block
outhouse that houses their toilets and showers. The homes are modest to very poor. The water
they drink and cook with comes off the roof that is unfiltered or untreated and should be
boiled. When it does not rain, they have to use creek water, which is piped to their homes and
motels from the distribution system. They use this same water to wash and bathe with.
Their custom is also to bury their dead in the yard next to the house.
The sewer is untreated and goes straight into the ocean just outside the inlet to Lelu’s inner bay.
Lelu is the only place they have sewer collection, which is because of the higher concentration
of residents or families sharing the same lot.
There is an ongoing problem with incurable rashes, a high case of Hepatitis, and very high cases
of cervical cancer with the women there.
They have asked RD staff and Jim Watts with Hawai’i Rural Water Association for assistance.
The system wants to make it work before it is too late. They were able to give some direction on
the next step.
Jim had the chance to look at four other municipal systems. All were the same way, some had
more leaks than others did, but the water is free and they claim that everyone knows not to
drink the water from the distribution system. There were notes in the motel rooms that said
not to drink the tap water for it was not safe water and that the water in the pitcher in the
refrigerator was good drinking water from the roof. Of course, the roof water is straight off of
the roof and is full of who knows what. Therefore it is a practice to drink bottled water.
In Lelu Village Jim found out the wastewater lift station pumps have not been working for
months, going into years, and is backing up into homes. The operator said they have no money
for repairs, so it does not get fixed. The sewer just goes out in the bay and feeds the fish just
like the last island. The fish in turn feed the people. On top of that, the people go out and swim
in the bay. They are also dealing with a lot of sickness.

This is the head works where the stream water used to go to the treatment plant, now it just
goes straight to the villages of Tofol and Lelu.

The Operator showed Jim the small dam that catches the water that goes to the distribution
system. This water, which should be the drinking water, is really irrigation water to the rest of
the world. The first thing they saw were fish going into the pipe, then leaves, and followed by
a fresh water eel. The operator got excited and wanted to catch it to eat. Jim explained to the
operator that they needed to stop them from going down the pipe and coming out of the tap in
a decayed form. His response was it will go through the meter and then get chopped up. That is
what the customers have to look forward to in the morning while showering. It made sense
about the color of my shower that morning.

This treatment plant had some maintenance problems. Add that to a lack of training and you
have a treatment plant that is by-passed, then sits and falls apart. They talked about what it
would take to bring it online again. It appears to be some new rapid sand filters, new pumps,
motors, and wiring. Salomon, the operator, said it has been sitting unused for about five years.
There is a forty thousand gallon tank, not in use, up behind the plant. They cannot use it
because of the pumps being down. It is a small plant, which could provide them water in an
emergency.

These shallow wells furnish drinking water to the airport and some of the homes in the area.
One of the pumps was pulled because it was not pumping enough water, next to nothing as the
operator put it. Jim looked at the pump while there and was able to show the operator that
iron bacteria had plugged up the screen on the pump. They cleaned it, and the operator was
going to wash it off, then get his electrician to double check his wiring, and put it back in the
ground. Most of the time, they just buy new because they do not know how to fix it. Jim was
able to save them $2000.00 in less than thirty minutes.

The well on the left works and runs 24/7. The one on the right was the bad one, Jim pulled the
cover they had and took a picture of the standing water.

The three objects in the water are frogs that they have to fish out. The need to flush and
information on chlorinating the well before it goes back in service was discussed.

This is the bay by Lelu Village.
The sewer collection serves this area; the outfall line goes past the hill to the other side and is
discharged to the ocean there. People live along this road and around the hill in the distance.
This is part of the area where the RUS loan/grant funds will be used. This is also the area that
has the highest concentration of families per lot.

Above left are typical homes. Above right is where the sewer lift pumps no longer work
because of lack of maintenance funds. Therefore, for the last two years the sewer has
backed up in the home before running out through the outfall line.

Tofol village, Tafeyat village,
Lelu Village, and the I n n e m
areas could benefit from a
RUS loan/grant.

Tafeyat head works. They are in the same boat with the rest of those systems within the Lelu
boundaries.

This site is targeted to use the surface water for a slow sand filter treatment plant.

Malem Village was a system the operator Solomon and Jim visited. This system would benefit
from an RUS grant /loan. The Mayor is trying to get the process going to apply for a loan/grant
for this water system. It will be a couple of million dollars for this project if they go with a
treatment plant. Malem Village has some existing wells, which could be redeveloped. This
would help them until they could get a treatment plant in place.

Above is main line going to the village with leaks.

Above is the make shift way to hold the service line up across the creek. It was also leaking.

The above picture shows the main transmission line down from the mountain.

The water operator and Jim followed the path on the left with water running down it most of
the way up the mountain. When they got up to the top, they discovered it was coming from a
hole in the main line running literally hundreds of gallons a minute. The operator had said the
village was having a bad time with the water pressure. The water operator asked for, and
these pictures explain the need for, technical assistance.

The steel line is abandoned.

The white pipe is the newest line with the holes in it.

They found that there had been a bad rainstorm and it had filled in behind the dam.

There was only about an area a foot high left for the water to run in. Between that and the leak
it is a wonder the water system had any water at all.

The water operator asked if Jim was going to climb the mountain in his good shoes because
they would be getting wet. He climbed the hill bare foot to save his shoes from getting wet.

This is probably a
little less than
average housing for
the island.

You can see here what
the collection system for
drinking water looks like.

They found a
completely
new meaning
to buying gas
by the gallon
on Kosrae.

Pohnpei

The picture that you see above is sewage being pushed up through a manhole lid just after a
rainstorm. This is from the hospital just up the street. When it is not coming up through the
manhole lid, it is going out to the stream behind the building and into the harbor. This is some
nasty stuff, laced with who knows what, from every infected person at the hospital.
Pohnpei Utilities Corporation (PUC) Water and Sewer Division run the sewer and water in the
area.
Bradley, who you see in the picture above, is one of the sewer operators. As they pulled up
to this lift station after a storm they found what you see above, the neighbor showed up
threatening to do us bodily harm if they didn’t clean it up.
Bradley said it happens quite often and the neighbor was concerned about his children’s health.
They stopped their tour and headed for the sewer pumping truck to clean it up. In defense of
the PUC, it needs to be said they are doing everything they can with what they have. Their
sewer pumps and motors are out dated and used up. They have robbed Peter to pay Paul too
often and with no maintenance funds from the State Compact people so they do the best they
can.

These pictures are of the some of the
pumps and motors they are waiting on
for parts.
Out of three lift stations, they have only
one motor they are able to run. If it
stops, also the sewer will run into a
stream in the center of town instead of
going to the sewer plant.

The solids are hauled off before they can
even start to dry for the local vegetable
gardens. In addition, Hepatitis A is on the
rise in Pohnpei.

You can see the harbor in the background of this picture, where the effluent water from the
wastewater plant still dumps.

Pohnpei Wastewater Treatment Plant

Bradley is pushing for
additional treatment for the
effluent.

Pohnpei Water Treatment
Plant.

The PUC has a project in the works to do the needed emergency improvements to both th e
water treatment plant and w a s t e w a t e r system consisting of around three million dollars.

Robert, the PUC Supervisor has estimated improvement/replacement costs for both outdated
water and wastewater systems to be closer to 25 million. He wanted Jim or Tami to assist in
putting together an application for RUS to get funding for the total project.
PUC has a pressurized Iron removal system for which they use to treat their wells. These wells
are contaminated with iron bacteria and are used in emergencies during drought conditions.

There are other RUS loan/grant packages, which are needed.
Jim met with Mayors to discuss options. Jim met with other decision makers of Kitti
Municipal and Nett District to see how they could best get them back on track after thinking
about them for years.

Then there was Chuuk!
The health concerns for Chuuk are Hepatitis, Tuberculosis, Swine flu, and an incurable rash.
Everywhere was standing water or piles
of garbage.

The wastewater operator explained
that the standing water was sewer
running in the streets.

Above is the back of the local
school. You get both sewer and
garbage there.
To the left just sewer, the operator
says it never goes away and makes
for a smelly ride.

The landfill is an issue the local Government does not want to deal with. This is because they
have nowhere to dispose of their garbage, no landfill, and no land they can afford to buy.

Above is the local market and yes that
is sewer out front.
Above is the back of the Market.

This is where they swim, fish and use the bathroom because they have no public restrooms.

One area visited was the hospital
water system.
The public water system is
connected to the Hospital, but
they cannot depend on it to
provide water all the time, let
alone drinkable water.

They have rainwater catchment
from the roof. They have just put
in an onsite chlorine generator to
make their own chlorine. This is
used in conjunction with a
Reverse Osmoses machine.
The next thing for the Hospital is
to get some hot water.
They still stack all their garbage
out back; they have no incinerator for whatever is left over whatever that comes from inside.

As the treatment plant
operator and Jim worked on
the rapid sand filter, he
expressed his need for help
with funding and technical
assistance for both water and
wastewater.

The surface water comes from up
on the mountain behind the
plant and then settles in the tank
to the left. Then, as needed, the
plant operator manually runs the
water through the rapid sand
filter above. It is the round tank
above right.
The finished water is chlorinated
and stored in the tank on the
right.
Because of the dirty power they
have on the island, submersible
pumps for their wells and
motors in the plant are burned
up or shorted out on regular
basis. It cost about $2000.00 for
one pump. They are down to
two wells, out of eight, that work.
They at present have all main
lines feeding out of town isolated. This keeps water in the main part of town, but it is
still recommended that you do not drink the water.

There were some safety issues
with the ladder.
Below is one of the good wells.
Below that is a stack of burned up
submersible motors?

The sewer plant and the sewer collection system is a problem in Chuuk.

What sewer does make it to the plant
and goes right by it.
Four or five years ago they had some
maintenance problems
and could not fix them.
That meant the plant
was shut down and
then bypassed out to
the ocean. This is close
to the airport and main
part of town.
There are some bad
health problems in
Chuuk.

Some of these health problems
could be fixed with a little money
put to use in the right way.

This means they need to
bring the water and
wastewater up to grade.
After that, they must
have an ongoing
consistent certification
program for the water
and wastewater people.

This does mean they will have
to pay their operator more than
the minimum wage of .85 cents
an hour or they will leave when
certified.
Maintenance on this island is
necessary. They have the
concept that when it stops
working for any reason, you just
buy new.
These pictures of the plant speak for them self.

There is an island in the distance called Wastern Island. One of the village leaders (Benison
Joseph) took Jim aside after the town meeting and asked if he could help them get a water
system for his village. They have only rain catchment and did not want to have to leave their
homes during drought conditions. They have under a hundred families. They make the trip to
town every day by small boat. The 20-mile trip takes nearly an hour morning and night.
There is another village known
as Pena on the backside of the
Island of Chuuk that asked the
same question. If there, was a
way for RUS to help their village
of a hundred people to get
good drinking water?
Jim was asked by these systems
to help them start the process
to see if they may qualify for
RUS funding and technical
assistance.

Yap
Yap Island is part of the Federated Sates of the Mariana Islands. The first water system on that
island visited was called Yap State Service Corporation (YSPSC). They are, well organized with a
good maintenance program in place. They are a lot like PUC on Pohnpei. The YSPSC is the most
progressive in training and getting all operators on board to feel the importance of their job.
They are educating them on the health affects the water and wastewater can have on their
customer’s lives.
They have some of the same problems as the other islands with maintenance funds and the
system being old and used up. They are doing their best with the system they have. They are
robbing Peter here as well to pay Paul
when it comes to fixing pumps and
motors.

The challenges that these systems all have is the different brands of pumps, motors, and
electrical equipment that come from different countries. It makes for a real headache when it
comes to maintenance.

YSPSC has three treatment plants.
The first you see is an old rapid sand
filter plant rusting out from under
their feet.

They have two small
package plants that are
running good except
when they play catch up
to fill their storage tank
faster -- that is when
they have problems with
water quality. Even
though they treat, and
chlorinate the water they
still suggest you drink
bottled water.
There is still a problem
with sickness on Yap Islands.

They have three lift stations, the one below over flows when it rains and then runs sewage on
to the street.

The other one you see is in a pit
that leaks terribly.
You can see how deep it is and
how bad it is leaking sewage in the
pit.
Jim and the operators talked
about the dangers of confined spaces.
The collection system operators have to climb in that pit every other day. It is a disaster waiting
to happen. The supervisor and Jim are working on some safety training for his men.

This is YSPSC’s sewer plant.
It settles out the solids and
the effluent wastewater
goes to the ocean.
It is in need of some
improvements and
updating.

The YSPSC is hoping
to get some funding
to work on this
project.

The solids are put here to
dry.

In the picture above there
is a dark blue patch in the
water.
The wastewater operator
explained that is where the
end of the pipe is for
discharging the sewer effluent
water.
The only problem is, the local
people are jumping the fence
and collecting the partially
dried sludge.
The operator said it is put on
their gardens to help grow
better crops to eat.

This well to the right is an
artesian. It is located next
to the treatment plant.
The well is contaminated
with surface water
infiltration.

The YSPSC say they have eight wells all drilled
and installed the same as these two.
The well (bottom right) feeds
the storage tanks
outside of the Village of Colonia.
Not all wells are good
and they are looking
at ways to fund and
rehab them.
They are getting salt-water intrusion in
some and that is a bad sign for a well.
Once contaminated with salt water it
will take years to recover them if at all.
They are treating the well water with
chlorine. They are trying to maintain
chlorine residual in the system but are
having bad bacteria hits on the system.
By looking at these tops on the wells, Jim found where all kinds of contaminations were
entering. He has already seen frogs in a well casing. This is an open invitation to all kinds of
critters, as well as rainwater washing bacteria in and down the well. This also could explain
some of their bad bacti samples.

To the right is the water operator for
Southern Yap Water Authority.
They serve a population of 3200, which
takes in four municipalities.
They have two wells and one storage
tank. The chlorination building and
office are in need of replacement.
In 2008, they applied for a loan to USDA
for funding that project. The new
manager was unaware of this
allocation.
Jim was asked to assist in filling out the
paper work needed to be sent to USDA,
from the Yap office for a water project.
They have an older application already
submitted and needed help working to
bring this project back to the table and
then get it funded and built.
Jim took Paulus, (right) with him for
two days while visiting two other
water systems on Yap.
This was a good way for a new
operator to get some hands on
experience.
He was also able to form a friendship
with more experienced operators
that can mentor him while learning.
Paulus was having problems with
their storage tank level probes.
Jim was able to identify the problem
while there.

They have been manually checking and filling the tank twice a day for almost a year.
With both the operator and manager being new they just figured that was the way it was
supposed to be done until they get more experience.
Now they are asking the questions why and how. This is a good step for them to take.
Jim was able to go over many items in the short time he was there. The next step is to go back,
follow up, and work with them.
These are the wells for SYWA.
They are good, but have
found that all the wells have
open holes that need to be
vented and screened. It is
important that they move
ahead with their chlorination
facility.

This system is located on the north end of Yap. They currently serve around 400 remote
customers. They have a project in the works to furnish water to all the homes on the north end
of Yap. This project is estimated at 3 million dollars. The board president, James Lukan, was at
the USDA/RUS town meeting where he met Jim Watts, the HRWA Circuit Rider covering the
Western Pacific Islands. He felt that using RUS funds may be the answer to get the project
completed that had been sitting for years.

When Jim met Tony, the
manager, he explained
they were on a boil
order from Yap EPA. He
asked if Jim could spend
the day working with
him to solve the
problem. Jim was able to
go to his system on
Saturday July
18th.

They spent some time looking at his two wells and only 10,000 gal storage tank. They had E-coli
throughout their system and traced it back to the wells.
They took a closer look at the wells and
found the same type of construction as
the other two systems.
They had one difference. One of these
wells was in a natural pit that filled
with runoff water. You could see
where the standing water line was in
the pit and where it drained, right
down the well casing.
The tank was going to be cleaned the
next week and then, along with the
wells, the system will be chlorinated.
In Jim’s visit they went over the
chlorinator which has been not
functional for a long time. Jim was able
to get them some contact information
to purchase a new chlorine injector
pump.
He was glad Jim showed
up when He did and
wanted Him to stay for
the next week.
That couldn’t work for
Jim so the plan was to be
back out to work with
him as soon as possible.
The tank needs some
work, and ever since
the last typhoon they
have been running the
pumps manually.

Guam
After meeting with Guam Waterworks Authority, it was apparent that they had a great need for
USDA/RUS funding. They have been trying to put a sewer project together for 6 months.
In Jim’s visit with the wastewater staff, they
indicated the tremendous need they have for
parts of the island other than down town
Guam.
They are having over flows in to the bay right
beside the most populated hotel area.
The engineer explained to Jim how he and his
young daughter had waded through a
shallow stream going one way, then on the
way back it had rained and the stream was
knee deep.
It was not until he was half way through the stream he discovered it was a mixture of rain and
raw sewage.
The other concern they are
dealing with is how to get a
project funded as one
project and not split it up.
This is a sewer project they
are working on with RUS.
System Engineers estimated
that to split this project into
three different projects will
cost the GWA an additional
eight to ten million.
This is according to the
consultants and engineers
they have on staff. That savings alone would upgrade another older facility that needs to be
improved.

2008 - FSM Waterborne Disease
Typhoid and Paratyphoid fevers (A01)
Shigellosis (A03)
Amebiasis (A06.9)
Viral and other specified intestinal infections (A08)
Diarrhea and gastroenteritis of presumed infectious origion (A09)
Leptospirosis (A27.9)
Hepatitis A (B15.9)
Other protozoal disease (B60)
Schistisomiasis (B65)
Ascariasis (B77)
Unspecified Intestinal parasitism (B82.9)
Other helminthiasis (B83.9)
Unspecified parasitic disease (B89)
Unspecified Infectious disease (B99)
Total

Source: FSM Heath Information Office

Chuuk State Pohnpei State Yap State Kosrae State Total
0
1
0
0
1
3
0
0
0
3
77
72
34
36
219
0
1
84
85
1317
913
743
1386
4359
38
25
9
6
78
18
20
0
0
38
10
20
0
0
30
1
1
1
0
3
39
10
22
0
71
3
194
5
4
206
41
203
34
18
296
926
381
412
576
2295
62
28
21
1
112
2535
1869
1281
2111
7796
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2006 - FSM Waterborne Disease
Typhoid and Paratyphoid fevers (A01)
Shigellosis (A03)
Amebiasis (A06.9)
Viral and other specified intestinal infections (A08)
Diarrhea and gastroenteritis of presumed infectious origion (A09)
Leptospirosis (A27.9)
Hepatitis A (B15.9)
Other protozoal disease (B60)
Schistisomiasis (B65)
Ascariasis (B77)
Unspecified Intestinal parasitism (B82.9)
Other helminthiasis (B83.9)
Unspecified parasitic disease (B89)
Unspecified Infectious disease (B99)
Total

2007 - FSM Waterborne Disease
Typhoid and Paratyphoid fevers (A01)
Shigellosis (A03)
Amebiasis (A06.9)
Viral and other specified intestinal infections (A08)
Diarrhea and gastroenteritis of presumed infectious origion (A09)
Leptospirosis (A27.9)
Hepatitis A (B15.9)
Other protozoal disease (B60)
Schistisomiasis (B65)
Ascariasis (B77)
Unspecified Intestinal parasitism (B82.9)
Other helminthiasis (B83.9)
Unspecified parasitic disease (B89)
Unspecified Infectious disease (B99)
Total
Source: FSM Health Information Office

Chuuk State Pohnpei State Yap State Kosrae State Total
47
0
32
0
79
0
4
0
0
4
81
97
77
46
301
220
0
210
0
430
990
1785
1242
622
4639
24
49
13
1
87
39
18
16
6
79
0
2
0
0
2
0
0
0
0
0
0
6
0
0
6
0
5
0
0
5
0
56
0
0
56
708
1114
714
499
3035
0
56
1
0
57
2109
3192
2305
1174
8780

Chuuk State Pohnpei State Yap State Kosrae State Total
0
0
8
0
8
3
8
3
1
15
77
99
61
19
256
3
4
5
1
13
1294
2046
878
660
4878
13
48
26
1
88
0
1
15
3
19
0
45
0
0
45
0
0
0
0
0
8
1
23
0
32
4
95
7
3
109
7
182
30
9
228
672
517
516
352
2057
19
22
28
2
71
2100
3068
1600
1051
7819
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