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Mr. Phillip Schwab
USAID Mission Director
USAID

Santo Domingo

Attn: Dr. Oscar Rivera, M.D.

Dear Mr. Schwab:

On behalf of the WASH Project, I am pleased

to provide you with fifteen copies of a report
on Techrnical Assistance in the Manufacture

and Quali.y Control of the AlID/Battelle
Handpump in the Dominican Republic. This

is a final report by Mr. Robert Knight, and
his recommendations are included in the
report.

This assistance was requested by the Mission

on 30 June 1980. The WASH Project was autho-
rized to undertake the work by USAID/Washington,
DS/HEA, in order of Technical Direction No. 1,
dated 23 September 1980.

We look forward to your comments and will be
pleased to discuss any questions you may have
regarding the findings or recommendations
contained in this report.

Sincerely,

Dennis B. Warner, Ph.D., P.E.
Acting Project Director

DBW/RS
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Chapter 1

INTRODUCTION

The U.S. Agency for International Development (USAID),
through its Office of Health and its Mission in Santo Domingo
initiated a rural water supply project as part of a wider public
effort in the Dominican Republic. One component of the project
was the local manutacture, inctallatior and maintenance of hand-
pumps in rural commun ties. Ianitially 21 pumps were pilot tested
in sclected arcas and an additional 25 pumps were installed after
this initial testiang. The current order of 1,000 pumps (approxi-
mately 200 of which have been installed) is to be supplemented by
an additiona' order of 1,600. Manufaciure of the latter has not
yet begun, but lists of materials required are being compiled.

In order to promotie the local manufacture of handpumps, two
marufaccuring comp:-ies in Santo Domingo were awarded contracts
by USAID to produce 46 AID/Battelle hird-operated water pumps.
One of the cecqapanies, Industroquel, C. por A., is eszentially a
machine shop where the pumps were manufactured by substituting
relded s*cel components for what cordinarily would be iron
castings. The vecond company, Astilleros Navales Domincanos, C.
por A., whose fac:lities are more sophisticated, has a
well-equipped machinc shop and foundry.

In August 1978 both comr-anies began manufacturing the pumps
and by January 1979 all 46 pumps had becen delivered to the AID
Mission in Santo Domingo.

As part of a pilot program, 21 of the pumps were installed in
the Cibao Valley Region. Thic was completed by January 1979.

From observations on field trips over a five-month period
from October 1980 to February 1981 it was apparent that the
program was fairly successful -- the degree of success in almost
every instance being dependent on the amount of care and
maintenance the pump received from the users.

The AID/Battelle pump had obviously been regarded favorably
in the Dominican Republic as an additional 1000 handpumps were
ordered by the Government of the Dominican Republic in
coninvnction with USAID. In this instance, all interested
manufacturers were invited to submit bids, and a third company,
Equipo Tecnico Industrial, was awarded the contract.

Equipo Tecnico Industrial, C. por A.
Calle San Juan de la Maguana #102
Tel. 566-8776, Apartado No. 158-12
Villas Agricolas, Santo Domingo, R.D.



Equipo Tecnico Industrial, C. por A., is a place of high cal-
iber. It is medium sized, orderly and efficient without high
>verhead costs. There are G5 employees, and the plant is
2quipped as follows:

Foundry: cupola 26 inch Dia. (1)
over. (1)
bronze turnace (1)
bronze oven (1)
pattern making facilities
a large variety of aluminum and wooden molds
and mold boxes

Handpump output per week - 75

Machine shop:

lathes (4)
gearcutter (1)
cylinder grinder (1)
hydraulic press (1)
cut-off saws (3)
punch press (1)
radial drill (1)
drill presses (G)
air compressor

gas welding equipment
spot welder

welding machine

Handpump output per week - 50

The original manufacturers were given technical assistance by
ieorgia (nstitute of Technology. However, Equipo Tecnico Indus-
:rial started production without experience specific to the manu-
‘acture of handpumps or the benefit of technical assistance.
\lthough the quality of the castings and of the work done in the
Wachine shop was very good, the lack of handpump experience was
:vident and numerous minor problems were encountered.

USAID Santo Domingo then requested from AID/Washington tech-
1ical assistance for the continuing manufacture of handpumps at
:quipo Tecnico Industrial. This request was forwarded to the
fASH Project which requested my services in the Dominican
tepublic to provide technical assistance to the pump manufac-
.urers.

In the course of this assignment, which was performed under

fASH Order of T-chnical Direction No. 1, the writer made four
:rips to the Dominican Republic. The dates of these trips were:

-2-



October 6-11, 1980
November 17-22, 1980
February 1-14, 1981
April 19 - May 22,1981

The findings, conclusions, and recommendations in this report
have been drawn from all four of the above trips.



Chapter 2

TECHNICAL FINDINGS

2.1 Pump Manufacturing

On my first visit ro the Dominican Republic in October 7,
1980 I met with Dr. Osicar Rivera Rivera and nis staff at the
USAID Mission in Santo Domingo and was brought up to date on the
project and future plans. We also discussed some of the problems
being encountered in the manufacturing of the pumps at Equipo
Tecnico Industrial.

That same day Eng. Elpidio Caba, of the AID hkission Office of
Health and Nutrition went with me to Equipo Tecnico Industrial,
where we met with the owner-operators of the foundry, Messrs.
Tobias and Freddie Fernandez. We discussed the problems they
were having and then were given a tour of the plant.

The problems included:

1) One of the handle pivot pins was found to be too short.
This resulted in a longer pivot pin being cut down to size and
substituted for the original. The problem was traced to a
casting error in the pump cap. The manufacturers claimed
responsibility for the error and agreed to rectify it before
continuing production.

2) An inconsistency in the location of the holes in the
leather flapper for the check valve was noted and pointed out to
the manufacturers who have since macde the necessary changes to
correct the problem by modifying the drilling jig.

3) There was a problem with the plunger spacer edge at the
junction of the 2-1/2 inch diameter surface and the lower face.
The drawing calls for a 1/8 inch radius of the junction of the
2-1/2 inch diameter surface and the lower face. This may have
been the result of an error in interpretation of the drawing as
the dimension had to be derived from a note on the drawing. This
was brought to the attention of the manufacturers, who are now
clousely following the drawing. (This sharp edge at the junction
of the 2-1/2 inch diameter su:face and the lower face could cut
and shorten the life of the leather cup.)

4) Thre lowsr vzlve housing was made from a standard 3 inch
to 1-1/4 inch pipe reducer. The reducers being used were
manufictured in the United States ane' are quite different from
the ones used in other projects in Costa Rica, Nicaragua,
Indonesia, Sri Lanka &nd Ecuado:.



Although they function well as pipe reducers, the deep cavity
below the 3 inch thread presents a problem when used as a valve
housing. The deep cavity allows the piston to pass all the wa)
through the cylinder liner before bottoming on the check walve.
When this happens, the leather cups expand to a diameter grzater
than the cylinder liner, making it impossible to return the pis-
ton to its working position. This makes it necessary to disas-
semble the cylinder completely in order to retrieve the piston.
Installation and maintenance would be almost impossible under
such conditions. As 200 deep well cylinder assemblies had al-
ready been completed, I suggested that to salvage them, two pins
could be inserted through the wall of the reducers 180~ apart and
just below the thread. This would prevent the piston from
passing all the way through the cylinder lining. This was not a
design change, but did, however, receive authorization from
USAID/SESPAS before being introduced.

S) The hcles in the pump stand for bolting it to its base
were too small for ease of installation. The drawing calls for a
17/32 inch diameter hole for a 1/2 inch bolt. This is
unnecessary precision and makes the installers' task very
difficult. It was recommended that the hole size be increased to
at least 9/16 inch diameter. A further recommgndation would be
to countersink the underside of the hole to 45 x 1/8 inch.

This first trip to the Domirican Republic was concluded with
a second visit to the foundry to meet with Mr. Fernandez and his
staff to ascertain that there was accord with respect to any
changes, interpretation of the drawings, or minor modifications.
It appeared that the manufacture of the AID handpump would be a
success here. The people at Equipo Tecnico Industrial are
capable and have a good attitude. They listen attentively and
are obviously anxious to do a good job.

On the second trip to the Dominican Republic in November
1980, after reporting to USAID, Eng. Caba and I visited the
foundry where the handpumps were being manufactured as there
seemed tc be some problems with pump parts. The first problem
concerned the piston. The early drawings called for the material
to be cast iron. As the poppet valve cage carries a considerable
tensile load, particularly in a deep well, the cast iron had
failed on scveral of the recentiy installed pumps. It was
decided to change to brass. Within a few days Equipo Tecnico
Industrial constructoed 2 new tobera (furnace) for processing
brass. They also had the molds ready for casting 80 piston cages
at one pouring. They anticipated no trouble with the pistons in
the future.

The second problem was with the foot valve. Most of them
leaked, and some leaked beyond an acceptable level. During



assembly of the pumps the leathers had been placed with the
smooth, harder side in contuct with the valve seat.

It was found that the performance of the valves iw..coved
greatly when the leattiors werce reversed and the rough, softer
side came in contact with the valve seat. All foot valves will
now be assembled with the soft side of the leather in contact
with the valve seat. All of tue earlier problems scemed to have
been solved and by November 1980 180 pumps had been completed.

On February 1, 1981 [ returned to Santo Domingo and it
appeared that production of the handpump was progressing
favorably. Some 600 pumps had been completed, and about fifty of
them were already installed. Inspection revealed that some of the
pumps had an alignment problem in the handle, pump cap, and ful-
crum assembly.

Considerable time was spent checking the drill jigs and fix-
tures. Nothing was found that might cause such misalignment. Two
days later, Mr. Fernandez (of Equipo Tecnico) showed us some of
the bushes being used in the pump. There was an eccentricity
problem. The wall thickness varied from 0.038 inch to 0.080
inch. This ended the misalignment mystery. (Incidentally, the
bushes were supplied by the Gulf Stream Steel Corporation, Miami,
Florida.) The people at the plant then had to painstakingly
match up the bushes, lefts and rights, in order to continue
production.

One day when 1 was visiting the plant in February, Congress-
man Clarence Long was also there. Fortunately, there was consid-
erable activity in handpump production at that time. Congressman
Long was given an informative tour of the plant, foundry, machine
shop and assembly area. For a finale, an employee of the foundry
had all the parts of the handpump laid out on a table and assem-
bled it completely before the interested visitors. 1 did not
time it, but this seemed to take about 10 or 15 minutes. From
the time spent and the questions asked, it appeared that the
Congressman was very interested and favorably impressed.

In February we aiso visited the Torpedo Hardware and Supply
Company. They carried quite a variety of pump parts including a
stock of leather cups from one inch to five inch in 1/4 inch
incremonis, They also had in stock two handpumps made by the
Baker dsnufsicturing Company of Evansville, Wisconsin. The retail
cost =l ti: Wisconsin pump was RD$S7Z0. The deep well cylinders
cost RDS200 for a 2 inch model and RD$360 for a 2-3/4 inch unit.
This makes the locally made AID pump very competitive at RDS130
and $30 for the deep well cylinder.



The previously mentioned problem with stripped screw threads
prompted a visit to the foundry one more time for a spot check of
the various threaded pump parts. Everything we checked was
acceptable and of good qualivy.

2.2 Pump Installations

In October 1980 the first field trip to well sites was to the
district of La Vega in the Cibao Valley where part of the
original handpump pilot project in the Dominican Republic took
place. The first site was in Guaco where an AID handpump had
been serving 70 families for approximately 18 nonths. The pump
was sti1ll working and was relatively efficient. It was apparent,
however, that this pump had not been lubricated and the fulcrum
bush in the handle was almost worn out. The handle pivot pin was
also about 70 percent worn (sce Plate 1). Early replacement of
pin and bush would give the pump a greatly extended working life.
Without replacing these parts, it would soon be useless. It will
also defeat the purpose of saving the handle by the use of a low
cost pin. The original idea had been for the bush to wear out
the pia rather than the pin wear out the more expensive handle.

The second site, in Santo Cerro, had an AID handpump. It
worked, but the check valve seemed to have failed as it tonk a
considerable amount of pumping to get any water. There also
seemed to be somothing wrong with the plunger poppet valve as
occasionally there would be no resistance felt during the pumping
stroke, and, of course, no water discharge when this happened.
There were traces of lubrication of this pump, and the handle,
fulcrum and pump cap assembly was in good condition.

In Sabaneta there was a pump which, from a distance, resem-
bled the old AID shallow-well pump. A closer look revealed that
it was quite diffcrent. Instead of cast iron, it was made mainly
of welded steel cowponents and was one of the pumps manufactured
by Industroquel.

The pump was inoperative at this time. Closer inaspection
after the pump body was separated from the base revealed that the
piston assembly had worked lcose and was lying in the bottom of
the cylinder. This was true of several pumps, mostly among
shallow-well pumps, and should be investigated. After the pump
was reassembled it again punped water.

A second fiecld trip was to the Azua region to witness various
stages of well preparation, including drilling, casirg, and the
building of concrete platforms. This was part of the second
stage of the AID pump installation program.



This visit included sites in Los Tramojos, Palmarcjo, El
Cerro, Clavellina, and Las Lomas. It was very encouraging to sce
how much preparation was being made, and to sce the degree of
community participation. It appeared that a good cffort was
being made toward the goal of one handpump per ten households.

The first field trip in November 1980 was a return to the
Azua region. The progress made since the last visit five weeks
before was quite impressive. Wherc there had been nothing but
short lengths of well casing sticking out of the ground, there
were handpumps installed and working. At some of them, villagers
were lined up with containers awaiting their turn.

Seventeen pumps had been installed in this region at this
time. Some of the well casings had not been cut close enough to
the concrete base which resulted in bad installation. The pump
bases were resting on the casings with little or no contact with
the concrecte. The installation crew were well aware of this and
were taking immediate steps to rectify the situation,

During the observation of one pump installation it was noted
that the bearing points were being oiled before the pump was put
into operation. Unfortunately, there was no evidence of further
lubrication on the pumps already in service. All the pumps in-
spected were working well, and each produced a good volume of
water.

The only criticism with respect to the pump installations,
other than the excessively protuding casings was the alignment.
A number of the pumps were tilted a few degrees.

A pump that is installed vertically will exert light tension
and compressive loads on the drop-pipe. Under such conditions,
the pipe should last indefinitely. Wher a pump is installed at
an angle, there will be pounding and beading loads exerted on the
drop-pipe. This will almost surelv result in fatigue, and the
fracture will most likely occur at the thread where the drop-pipe
is screwed into the base e¢f the pump. Therefore, every effort
should be made to install the pump veriically.

We also visited a gravity flow system under construction in San
Jose de Ocoa. This was quitce a large undertaking. However, there
seemed to be considerabl¢ community participation. The goal is to
have one stand pipe for every ten houses. At the source, a collector
and sand filter will be constructed. The watcer will be routed to a
reservoir (which has already been built) with two inch diameter PVC
pipe. From the reservoir, a two inch PVC pipe will channel Lhe
water to the ~illage. Here the two inch pipe will be tapped with
1/2 inch PVC to the stand pipes. (A possible site for Robovalves.)



In February 1981 another fiecld trip was made to La Vega, the
site of the pilot project of 1978. The first stop was in Guaco
where on a previous visit an AID pump was found to have a badly worn
handle pivot pin and an almost nonexistent bush. This time the pump
was not operatioral. The problem was not due to the pin, as might
be expected, but was caused by a Sroken fulcrum link (Plate 2). It
was reassuring to learn that this was not a design problem, but due
to a void in the casti .g. It was possible to install a new tulcrunm
while there, but the replacement handle did not fit into the pump
cap becausc the parts were not standardized. This needs
investigating. In addition, the plunger fell apart because of a
stripped screw thread. It was possible to reassemble the unit by
removing one of rthe leather cups and matching up (wo good portions
of the thread.

Later we visited Sabaneta where we had repatred 4 pump on a
previous trip. It was still working.

We suw another pump in this community where the people were not
so fortunate. This pump had a broken drop-pipe (PVC) and the
leather flapper valve had been severed from its mounting. This
meant & trip back to town to purchase a PVC adaptor, a can of
cement, and a piece of shoe leather. Equipped with this, we we.e
able to get the pump running again.

Next duay we made another field trip, this time it was to Azua.
The first well site visited was at El Barro. We arrived in time to
see the pump being installed (Plate 3). It was evident that the
concrete was of inferior quality. The hold-down bolts used t> mount
the pump rad a tendency to crack the concrete base when the nuts
were tightened. T ere may have been two factors causing this: one,
there had not been enoug: time for the new concrete to cure; and,
two, the sandy appearance of tne slab suggested that not enough
cement was being used in the concrete mixture. This well was 95
feet deep with a three inch cylinder. Although the water came
readily, considcerable force was required on the pump uandle.
Perhaps the two inch cylinder of the future modified pump will
relieve this problem with the deeper wells.

Next stop was El Medio for #nother installation. [ had the
opportunity to test an all-PVC deep well cylinder with a PVC check
valve which [ had prepared in Maryland. I had the new cylinder
iustallcd witn the approval of the SESPAS engineers who were
present. The pump worked well and feedhack is anticipated on the
performance of the cylinder. This well is around 65 feet deep.
While we werc there a woman and a child each operated the pump
(Plate 4). Pumping was relatively ecasy. It shoild clso be roted
that prior to this installation the villagers had to wilk two
kKilometers to the river for water.



PLATE 2: Broken fulerum link (Guaco).
-10-



PLATE 4: New instollcition at El Medio.
-11-




The next visit was to Iguarto where we saw a recently ‘nstailed
pump that was drawing water from a depth of 75 feet. Pumping was
very easy, even for small children. It was interesting to note that
the villagers had modified the pump outlet with the neck of a soft
drink bottle in order to enablce them to fill small mouth containers
(Plate 5). (The possibility of such a modification has been of
interest to Dr. Rivera for some time.) Prior to this, the villagers
herc had to walk three kilometers to a river for water. It was
learned herce from the village leader that drilling has started near
San Juan de la Maguana where people now walk 12 kilometers for
water,

At Los Tramojos 11 pumps had been installed, ten of which were
operational. The remaining one appeared to nave plunger trouble.
The low resistance felt on the handle when pumping suggested that
the plunger had become disengaged, and probably only the plunger
cage was still connected to the pump rod. (This is a common
problem, and should be remedied.)

Another problem encountered 1n this community was brackish
water. The average pumping depth for handpumps is 50 feet.
It terestingly, within 100 yards of the disabled pump there was a
windmill-driven pump which was drawing water from a depth of 200
fecet., The water from this pump was of very good quality. This
community is about three kiloweters from vhe coast line.

The only disappointment on this field trip was to see that the
pumps that had been installed some three months earlier still had
not becen vertically aligrned. It is obvious thai a pump installed
and working will not receive the same kind of attention as one
waicing to be installed for villagers who are ecagerly anticipating a
water supply close to home. Unfortunately, one day there may be a
number of pump breakdowns that could have been avoided with a few
extra minutes spent during installation.

Another site visit was made to La Vega -- first to the pump at
Guaco waere we iastalled a new plunger and a handle trimmed down to
fit the pump cap (Plate 6). With a promise from the villagers that
this pump would aow be lubricated at least once a week, we left,
satisfied that this pump had a new lease on life.

The next well site was at Santo Cerro. This pump was hopelessly
out of order. The plunger rod had worked loose from the rod end
because of another stripped thread and the sliding blocks were
missing. It was not possible for us to repair the pump in the
field.

Canca La Reina was the next stop where a handpump also had a bad
thread coupling between the plunger rod and the rod end. The punmp
had been made operational temporarily by wrapping a rag around the

=194



PLATE 5: Locally modifiad outlet —— Intended to facilitate
filling smoll mouthed water containers (lguarto).

FLATE 6: Tbe pump at Guaco after replacement parts had been
installed.

-13-



rod to take up the slack between the threads. The sliding blocks
were wearing on the side nearest the handle, and we recommended that
they be turned around. This would be almost as good as fitting new
bl . Xs. The hecld-down bolts were becoming loose fron the concrete.,
Ne - ther problems werce detected. The pump, which is drawing water
«com a depth of 33 feet, has served 15 families for two and a half
years, and has not even required a leather cup change. The pump
showed evidence of lubrication. All in all, it is ¢ very
satisfactory punmp.

At Canca Reparaciones the pump was a gem. It was as tight and
smcoth as the day it was built, Pumping from a depth of 28 feet, it
had scerved 2F to 30 ftumilies for two and a half years without a
breakdown, and it also did not require a leather cup change. Here
also there was evidence that the pump was well lubricated during 1its
years of operation.

At Ceiba de Madera the pump has served 25 families for two and a
half years, pumping from 34 fcet, without breakdown nor a cup
change.  There were, however, signs ot general wear around the punp
cap and handle area (pins, bushes, etc.). It is obvious that the
pump 1s being lubricated, but it is possible that the wear occurred
before the benefits of lubrication were realized.

In San Francisco Arriba, we came across two punps of the welded
steel variety. Taey were a combination of the Battelle pump and
another type of pump. One did not work for the want of a leather
cup (one of which we happened to haive with us). The other was
inoperative becausce the plunger had come apart. We were able to put
both pumps back in working order before returning to Santo Domingo.

From this visit to pilot program sites, two things were obvious.
Cne we already know: maintenance does pay dividends. The other
is the remarkable performance of the leather cups. This suggests
that the leather bearing on the PVC cylinder wall is an excellent
combination.

A further site visit to the Azua region proved to be very inter-
esting, Two communities very close to each other had very different
attitudes toward the hanapumps. In Palmarejo, six of the seven
pumps inspected were functioning well, each with a good delivery of
water. The seventh pump was intentionally immobilized because of a
drainage problem. The health committee in Palmarejo here has
assumed the responsibility for maintenance of the pumps and each one
was well lubricated and in very gocd condition. 1. Los Tramajos, on
the other hand, two of the six pumps inspected were inoperative and
all were dry and rusting.

All ot the above pumps were installed at approximately the same
time. -
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2.3 Proposed Modifications in Pump Design

The possibility cf making some changes in the present pump
design had been discussed with Dr. Rivera. The changes were planned
with ease of maintenance in mind. The possibility of locally
manufacturing plastic faurcets and the PVC wellsecreen was also
discussed.

Dr. Rivera agreed with these suggestions. As he is interested
in providing ecvery houschold being served by the project with
five-gallon plastic carrying jugs and 20-gallon indoor water storage
containers, he perceived a fuiure nced for the faucet. This,
together with the order for 1,600 additional handpumps, suggested it
would be wise to meet with SCSPAS. The meeting was arranged and
attended by representatives of SESPAS and USAID during my February
visit to the Dominican Republic. The faucets and well screens are
not new, therefore do not require further mention here. The pump
changes are similar to the changes incorporated in the pumps
presently being made in Tunisia (see Figure 1).

In February 1981 there were further discussions with the USAID
Mission on the proposed pump changes and the manufacture of the
plastic fauce*, screens, and check valves. All indications were
that we should proceed. The foundry was already experimenting with
a mold for the new pump base. The plastics manufacturer, Tuberias y
Materiales Plasticos (see below), could supply the two inch schedule
40 pipe within seven days of receiving an order and was in a
position to make the faucets and check valves as soon as the
injection molds were ready.

2.3.1 Locual Suppliers of Plastic Parts

In November 1980 considerable time was spent visiting plastic
manufacturing ccmpanies. However, one factory only, Tuberias y
Materiales Plasticos, C. por A., appeared to be able to meet the
needs of the project. It was, in fact, the first time, outside the
United States, in the writer's experience that a company claiming to
make Schedule 40 PVC pipe makes pipes that really are Schedule 40
and meets American Srandards fo. Testing of Materials (A.S.T.M.)
specifications.

We met with vice-president Orlando Pannocchia. He had in stock
some of the three inch pipe that would be neceded if the project were
to adopt the PVC deep well cylinder. He also showed a great deal of
interest in manufacturing the plastic faucet and the well screen.

In February 1981 we again visited Tuberias y Materiales
Plasticos, C. por A., and talked with Mr. Orlando Pannocchia,
vice-president. Mr. Pannocchia studied the faucet samples and was
undoubtedly willing and able to manufacture them.
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Conventional Modified

Figure |

Proposed Changes in Current Pump Design
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2.3.2 Pilot Testing the Modified Pumps

In February 1981 we discussed with Dr. Rivera the possibility of
a mini-test program. The idea was to install ten handpumps having
all the recerntly suggested changes incorporated at a site close to
Santo Domingo. This would provide the opportunity to observe any
possible weakness betfore the newly ordered 1,600 pumps were ready
for installation. Everybody was in agreement. Ve visited SESPAS
headquarters and learned that a site for the ten test pumps would be
available close to San Cristobal, some 30 kilometers from Santo
Domingo.

In addition, in February the people at the foundry (Equipo
Tecnico) said they would be happy to provide us with ten of
everything needed for the new pumps. It ceemed then that it was
only a matter of timing.

The tool and die maker had prepared the estimates for the cost
of the mold for the plastic faucet which was US$4,000. This mold
was for both the water container type and the household or patio
model.

During the fourth and final visit of OTD #1, I had the oppor-
tunity to take part in the installation of three handpumps at one of
the test sites near Azua. I met with the Health Impact Evaluation
Team comprised of Messrs. Paul Howard, Robert Struba, and Charles
Lleweliyn, and discussed issues of mutual interest. Although I
invited the team to accompany us on a field trip to witness at least
one pump being installed, only Paul Howard was able to make the
trip. This, nevertheless, served the team weli, as he had a very
enlightening day, and was able to relate to his colleagues an
account of his day in the field.

Two modified pumps were instalied that day. Other than the fact
that the dimensions of the PVC pipe we had on hand were very
irregular and had <o be heated and stretched to fit adaptors and
couplings, etc., the relative ease of installation was obvious.

At a later date, another modified pump was installed. This time
60 fecet of 2 inch schedule 40 PVC pipe which met ASTM specifications
was used. It was supplied by Tuberias y Materiales Plasticos. This
time the installation was very easy. It took 45 minutes from the
beginning of the installation until the first water flowed from the
pump outlet.

It is recommended Irom this experience that the pump rod be

restricted to 10-foot lengths in the future because 20-foot lengths
arc difficult for two-person maintenance crews to handle.
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It is also recommended that if the 2 inch PVC drop-pipe cylinder
model is adopted, future wells should be drilled for 4 inch casings.
This will be adequate and will further cut costs, both in the
drilling and in the casing material.

The broaching and slotting equipment was delivered to Equipo
Tecnico Industrial for the purpose of producing well screens. Four
PVC samples were broached (hand power.d) for test purposes. The
problem of poorly dimensioned tubing was again encountcred, making
it necessary to reduce the outside diameter in order to load the
tubing into the broaching equipment.

The four samples were enough to allow some trial runs on the
slotting operation. [ left the plant satisfied that the well
screens can be produced there to meet the requirements of the
strairer/check valve assemblies.

The check valves will, of course, be injection molded. Diseno
Mecanico y Construccion quoted a price of RDS$S3,000 for the mnld.
Other tool and die makers have still to be contacted for further
estimates.

2.4 Suppliers of Plastic Water Containers

On the third irip to the Dominican Republic in February it was
necessary to look ior a supplier for the 20-gallon household water
container and a tool and die manufacturer to make the required
molds. After visiting two companies in the plastic blow molding
business, it was obvious that a plastic container cof a 20-gallon
capacity could not be found in the Dominican Republic.

We met with Mr. Francisco Velez of Polyplas Dominicana. He
showed us an excellent five-gallon container which would be perfect
for carrying water irom the pump to the household, but had nothing
suitable for a househuld container.

The next visit was to Duralon where we met witn Mr. Manuel
Lebron. tHe gave us a sample of a very sturdy plastic trash con-
tainer (14-1/2 gallons). This container mould be very suitable for
storing water. However, the 1lid would have to be modified in order
to reduce the possibility of contamination. This would require the
services of a tool and die maker to manufacture a mold for injection
molding a new sealed lid. The cost of th2 14-1/2 gallon trash can
at that time was RDS7.50.

Later, we visited a reccmmended tool and die shop, Diseno
Mecanico y Construcciones and met with Mr. Julio Cesar Perez Garcia.
After showing him the plastic faucets and eaplaining the needed
modifications of the plasiic container he assured us there would be
no difficulties I'n meeting these needs. He suggested that we leave
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samples with him and said that he would have a quotation for the
necessary molds within two days.

In our continuing search for a 20-gallon container we visited
Multiform, S.A. and talked with vice-president Carlos Fernadez A.
This company specialized in fibre glass products. Mr. Fernandez
said he could supply a 20-gallon container in any desired shape for
about RD$20. This price should be studied before a decision is
made.
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Chapter 3

CONCLUSIONS AND RECOMMENDATIONS

The handpump program in the Dominican Republic shows all the
signs of being successtul. There appears to be great interest and
entt 'siasm among those in USAID and SESPAS. This can be a desirable
comb. ation provided the enthusiasm does not run too far ahead of
the interest. That is to say, the installaticn should not over-
shadow the follow-up support program, including maintenance, availa-
bility of spare parts, and the training of personnel to carry out
minor repairs and maintenance operations.

An example of precipitous installation is the improperly in-
stalled pumps in the Azua region. The problem stemmed from an error
in the preparation of the concrete slab. The drawing calls for a
one-inch protrusion of the well casing or in the case of a dug well
installation, one-inch pipe of a suitable dimension above the level
of the slab. This prevents contaminated water on the surface of the
slab from draining into the well and, at the same time, does not in-
terfere with the pump base. As it is in Azua with one and one-half
to two inches of pipe protruding above the concrete, the pump is
resting on the pipe and not on the concrete.

It is not suggested that the installation crew be instructed to
slow down, but rather that they return to correct the faulty in-
stallations at the earliest opportunity. In addition, every effort
should be made to stimulate the support-services.

It would appear that all major problems in the manufacturing of
the pump have been overcome and that the quality of the pump in its
present state is good.

From observations in the field, the most frequent defects were
found to be in threaded farts, some of which were stripped com-
pletely, while others had worked loose over time. The stripped
threads are most likely the result of a commcn manufacturing prac-
tice -- make the thread loose and it will not require re-cutting.
This is effective in some cases, but where loads, such as those ap-
plied to a pump rod in a deep well are so great, this is inadequate
and quality control is the answer. The threads inspected at Equipo
Tecnico, the current pump manufacturer, were of good quality.

The problem of loosening parts is quite different. This is most
common with the pump plunger parts. In this instance, machined and
threaded metal parts are tightened against the leather cups. There
is no metal-to-metal contact. Under such conditions it is difficult
to arrive at a correct tightening torque. It is possible to tighuen
the parts until the leather cups are seriously damaged.
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Another point to consider is the expansion and contraction of
the leather, particularly in a shallow-well where there is a great
likelihood of cyclical wetting and drying. This will certainly
create a loss of friction between ti.e leather and metal parts,
resulting in the loosening of the threads and the eventual result
that all the plunger parts, save for the cage may fall to the bottom
of the cylinder. At least four such cases have been encountered
during an inspection of fewer than 25 pumps.

There are two possible remedies. One is to change the plunger
so that there is a metal-to-metal interface where a definite
tightening torque can be established. The other is to lock the
threads with eitker a recognized mechanical device, or use a com-
mercially available compcund such as "loc-tite" which is brushed on
the threads at assembly.

Some of the concrete slabs seen in Azua region, although well
desigued, were of doubrful quality. There appeared to be too much
sand in the mix, and they probably cured too fast in the hot sun.
While fully aware o1 the acute shortage of potable water, it is
nevertheless suggested that the slabs be covered by some material,
such as burlap or polyethylene sheeting, and soaked from time to
time with river water during the curing period.

Another problem is that of the hold-down bolts turnin- in tun2
concrete. This can create a great problem when the pump has to be
removed. A partial solution would be to tamp the fresh concrete
around the area of the bolt heads with a thin tamping rod. This
would tend to fill any voids in the concrete in the proximity of the
hexagon heads. Hexagon head bolts, however, are not the
recommended things to use for this purpose. There is such a thing
as a "J" bolt, so named because of its shape. The advantages of a
bolt of this shape can readily be seen when embedded in concrete.

It will not turn, and it cannot easily be pulled out.

The above mentioned problems should no! be considered a serious
threat to the success of the program. The solutions are sSimpie and,
if acted upon expeditiously, the dividends will be rewarding and
long lasting.
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Chapter 4

ADVANTAGES AND COST SAVINGS OF MODIFIED AID HANDPUMP

Some of the advantages of the proposn:d design changzes will be
found in the euasec of installation a~d maintenance of the handpump. It
will no longer bz necessary to place the drop-pipe, cylinder, pump
rod, and plungcr as a complete asseribly in the well before installing
the pump body. The simple requirement will wc to place a desired
length of PVC drop-pipe, part of which will be the cylinder, into the
well and then attach it to the pump base. The pump rod and plunger
assembly can be installed by feeding it down through the pump body
until the plunger is in the desired position below the water table.
The normal pump rod cutting and threading and a pump cap assembly
will then be required. (For clarification, refer to Figure 1.)

Maintenance of the down-well components is simplified, as removal
of the pump cap is all that is necessary in order to he able to with-
draw the pump rod and plunger. Changing leathier cups will be done in
a fraction of the normal time and with much less trouble.

Other advantages that can be seen are the reduced material costs
and the fact that the complete handpump will be almost exclusively
manufactured in the country.

The cost of the deep well cylinder can now be eliminated. The
G.I. drop-pipe which is imported at a cost of $0.92 per foot will now
be replaced by locally manufactured PVC pipe at a cost of $0.59 per
foot. The imported check valve and strainer assembly costing USS40
will be replaced by a locally manufactured plastic unit costing sone-
thing in the regicn of USS3 to $10.

One possible disadvantage in the wodified pump will be the re-
duced water output per plunger stroke as tire former 3 inch plunger
will be replaced with a 2 inch plunger. This may be offset, partic-
ularly in deeper wells, with ease of pumping.

The lack of information available on the tensile strength of sol-
vent welded PVC pipe joints gave cause for concern as the plan was to
use this easy method for the drop-pipe connecticns. To fasten the
pipe to the pump base, a standurd PVC adaptor is used. The male end
is threaded into the cast iron base, then the pipe is solvent-welded
into the socket end of the adaptor. This is a critical point of the
assembly as it has to support the weight of the entire drop-pipe plus
possibly a column of water. Therefore, it was considered prudent to
conduct a number of tests. A variety of specimens were fabricated
and tested. Some of the results can be seen in Figure 2. One and
one-quarter inch pipe and fittings were used in this serics of tesrts.
The surfaces to be solvent-welded were not all prepared the same way.
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Some were cleaned and primed before the cement wvas applied. Some
were cemented without preparation. Referring co Figure 2, it
appears that priming the joint surfaces is most critical during the
first few minutes. At the thiree-hour mirk, the points on the curve
for the primed and the not-primed almost coincide. Only four
unprimed specinmens were tested for comparative results and two of
them fuiled very quickly. It 1s intended that all joints be
properly prepared during field installations.
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APPENDIX A

WATER AND SANITATION FOR HEALTH PROJECT
ORDEX OF TECHNICAL DIRECTION NUMBER | SEP 2 3 1980
TU: WASH Contract Project Director, Mr. James Arbuthaot, P.E.
FM. AID WASH Project Managers 5L€EZ
Mr. Manoj K. Fz+avia, P.E.__— /&/ )
Mr. Victor W. R. Wehran Jr., P.E., R.S. '(« (Al ~
SUBJECT: Provisicn of Technical Assistance Under WASH Project Scope of Work

for USA!D/Doninican Republic

References: A) Santc Domingo 2974

B8) Santo Domingo 5208

C) Santo Domingo 7438
I. WASH Contractor rejuested to provide technical assistance to USAID/Santo
Domingo as per ref A scope of work (augmented).
2. MASH con?racTor)sub-ccnfrac?or/conSuITan?s authorized *to expend up to
forty (4U) person days effort over a three (3) month period to accomplish this
technical assistance eftort.
3. Contractor 1o provice drxft final report tc mission before leaving mission
upon accentance of first full manufacturers run 2t AID handpumps in the
Dominican Republic. Final report due DS/HEA and mission within 30 days of
acceptance of handpumps.
4. Contractor to coordinate directly with USAID/Santo Domingo, probably with
Program Otficer or mission engineer. Check with Mr. Charles Mathews, Chief
Engineer for LAC for names and numbers of persons in the mission. Make sure

Mr. Mathews ard Ms. Sandova! (LAC/DR/HN) receive info c¢npies of this order.



5. WASH P-oject Managers recommend rhat WASH contractor use technical

assistance personnel for this effort that are already familiar with local
menufacturing of the AID Handpump. Spanish lanquage capability is highly
cdesirable. Georgia Tech (tel no. 404-894-383)) have copies of the working
drawincgs and latest designs for use in !ocal manufacture and pattern developrort,
Contractor authorizec to pzy for tocal patterns or models necessary for bringing
about ic al manuyfacture of the handpurmp with the manufacturer that the mission has
choser.. This shoulad not exceed $15C0.00 for the patterns and rol!ds developnent.
6. WASH contractcr authorized to allow consultant to make up to 4 trips in and
out of Dcminican Republic to his/her hcme base as appropriate cduring the technical
assistance effort. MNot necessary for consuitant to come to Washington for briefing.
Handle cocrcinaticn by phcne.

7. Missicn should bte contacted immediately and technical assistance initiated as
scon as pcssicle and convenient to USAID/Santo Domingo.

8. Appreciate your prompt attention to this matter. Good Luck.



APPENDIX B

Visit Number 1: October 6-11, 1980

While .n the Dcminican Republic, visits were made to the
district of La Vera (which included sites in Guaco, Santo Cerro,
Sabaneta) and the Azua region (including Los Tramojos, Palmarejo, El
Cerro, Clavellina and Las Lomas).

Visit Number 2:  November 17-22, 1980

A visit was made to the Azua region including San Jose de Ocoa.

Visit Number s: Feburary 1-8, 1981

Visits were made to the district of La Vega (including sites at
Guaco and Sabaneta) and to Azua region {including sites at El Barro,
El Medio, Iguarto, Los Tramojos, Guaco, 3anto Cerro, Canca La Reina,
Canca Reparaciones, Ceiba de Maders, San Franciso Arriba, and
Palmarcjo).

Visit Number 4: April 19 - May 2, 1981

Visits were made to Los Tramojos and Palmarejo in Azua region.
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APPENDIX C

Officials Interviewed

Visit Number 1: October 6-11, 1980

Dr. Oscar Rivera Rivera, M.D.
Office of Hecalth and Nutrition
USAID Mission, Santo Domingo

John H. Thomas
Office of Health and Nutrition
USAID Mission, Santo Domingo

Elpidio Caba, Engineer
Office of Health and Nutrition
USAID Mission, Santo Domingo

Mr. Tobias and Freddie Fernandez
Equipo Tecnico Industrial, C. por A.
Santo Domingo

Visit Number 2: November 17-22, 1980

Dr. Oscar Rivera Rivera, M.D.
USAID Mission

Lic. Dulce Jimenez
Office of Health and Nutrition
USAID Mission, Santo Domingo

Elpidio Caba, Engineer
USAID Mission

Orlando Pannocchia, Vice-President
Tuberias y Materiales Plasticos, C. por A.
Santo Domingo

Visit Number 3: February 1-14, 1981

Dr. Oscar Rivera Rivera, M.D.
LDSAID Mission

Mr. Freddie Fernandez
Equipo Tecnico Industrial, C. por A.
Santo Domingo



Mr. Orlando Pannocchia, Vice-president
Tuberias y Materiales Plasticos, C. por A.
Santo Domingo

Mr. Francisco Velez
Polypas Dominicana
Santo Domingo

Mr. Manuel Lebron
Duralon
Santo Domingo

Mr. Julio Cesar Per.z Garcia
Diseno Mecanico y Construcciones
Santo Domingo

Carlos Fernandez A., Vice-President
Muliform. S.8
Santo Drmingo

Visit Number 4: April 19 - May 2, 1981

Dr. Oscar Rivera Rivera, M.D.
USAID Mission

Paul Howard
robert 3Struba
Charles Llewellyn
Members of AID/W.A.S.H. Health Impact Evaluation Team
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