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SUMMARY
 

The findings of the recent visit of the WASH consultant to the Dominican
 
Republic under WASH Order of Technical Direction No. 97 (Appendix A) are
 
summarized below: 

1. The rural water supply program is a component of a larger rural health
 
program in the Dominican Republic. Of the 746 wells drilled as of April 30,
 
1982 only 526 were completea as water wells.
 

2. Technical problems include: a) poor well design and construction
 
methods; b) inadequate well testing and acceptance procedures; and c) inade­
quate maintenance of the AID handpumnp resulting in fully 26 percent of the
 
526 completed wells being inoperable.
 

3. SESPAS should review the requirements of the underground water law no.
 
487 and obtain from INDHRI whatever permits are necessary for drilling and 
groundwater extrdction, as required by Dominican law.
 

4. The WASH consultant feels that little or no maintenance or repair is
 
carried out at the local level, -ven though a comprehensive maintenance pro­
grain is required by the loan agreement.
 

5. Drilling costs seem high when compared to drilling costs encountered in 
other countries with similar equipment, material costs, and labor costs. 
Drilling contractors in the Dominican Republic are receiving in excess of 
$3.50 per inch diameter per foot for an uncased well at the official exchange
 
rate whereas drillers in the Amazon region of 3razil are charging only about 
$0.44 per inch diameter per foot depth for a cased well (see Appendix B), 
That is, the costs in the Dominican Republic are almost 10 times the costs
 
in Brazil.
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Chapter 1
 

INTRODUCTION
 

In November of 1978, USAID concluded an agreement with the Secretariat of 
Health and Social Assistance (SESPAS) of the Government of the Dominican 
Republic (GODR) in which AID/Dominican Republic would provide $8 million in 
funds to be matched by $3 million from the GODR for the purpose of improving 
the health of people in rural areas in three of the country's seven health 
regions. This project has been under way for two and one-half years. The 
loan agreement of November 1978 was executed after the 1979 GODR budget was 
completed. Consequently, there were no GODR counterpart funds available
 
to start the project in 1979. This, together with the hurricane which caused
 
extensive damage in August 1979, has delayed the start and the progress of
 
the pruject.
 

The project consists of two components. The first component calls for the 
expansion of the Basic Health Services program which was initiated under the 
first Health Sector Loan. This includes extending services to additional 
communities and upgrading rural health clinics and small hospitals. The 
second component calls for the provision of potable water and a large number 
of handpumps and public fountains, sewage disposal, and health education 
services to very small rural comrlunities (800 people or less).
 

The potable water component calls for the drilling or construction of wells
 
to depths of about 100 feet wherever there are groups of five or ten homes 
that could not be served by public fountains supplied by capped springs. In 
small villages several wells or piped systems to public fountains [lay be pro­
vided. The wells are usually six inches in diameter and are equipped with a 
locally manufactured AID handpump. Families are supposed to be assessed an 
annual fee of six pesos for maintenance of the pump.
 

Well drilling began in August 1980 in Health Region I. As of April 30, 1982,
 
a total of 746 wells had been drilled. Of these, only 526 were considered
 
satisfactory and were equipped with handpumps. The remaining 220 wells were 
considered unsatisfactory and were abandoned. That is, fully 30 percent of 
the wells drilled were unsuccessful. 

Drilling is carried out by local contractors whose bids have been accepted by
 
SESPAS. A SESPAS engineer selects the well sites, and the drillers are
 
instructed to drill to depths of about 100 feet and to test the wells. Wells
 
are drilled by cable-tool drilling rigs which are capable of drilling consi­
derably beyond 100 feet and can penetrate even the hardest rock likely to be
 
found in the Dominican Republic.
 

The normal drilling method is to set casing as drilling proceeds. The dril­
lers test the wells for flow rate when the total depth is reached, and, if a 
well is "dry," they are instructed to abandon the well and move to a different 
location.
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Drillers are paid 14 pesos per foot for drilling the well for a total of 
1,400 pesos per well. Casing and drive shoes are provided by SESPAS at no 
cost to the well drillers. If the well is unsuccessful or "dry," the driller 
is paid two pesos per foot to pull the casing. Therefore, a successful well 
can cost 1,40) pesos but an unsuccessful ore 1,600 pesos. Becausc of the 
high failure rate the actual cost of a successful well is about 2,086 pesos. 

The cost of an uncased well, therefore, is about $3.50 per foot per inch 
diameter dt the official rate of exchance. These costs may be compared to 
the cost of wells of similar constructiol which have been drilled by similar
 
drilling methods in the central Amazon of Brazil where labor costs are com­
parable to labor costs in the Dominican Republic. The Brazilian 4ells cost
 
about $0.44 per inch diameter per foot for a cased well (see Appendix B). It
 
is likely, therefore, that the profit margin enjoyed by the contractors in 
the Dominican Republic is more than $13 per foot, which seems excessive. 

The USAID Mission in the Dominican Republic requested WASH Project assistance
 
to determine if the ratio of success to failure could be increased and if 
drilling costs could be decreased. This resulted in the issuing of Order of
 
Technical DirecLlon No. 97 (Appendix A). Dr. William M. Turner, a WASH hydro­
geological consultant, visited the AID Mission from May 23 to May 29, 1982. 
This report presents the resLitS of his visit and his recommendations for a 
solution to the present problem. 
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Chapter 2
 

TECHNICAL ASPECTS
 

2.1 hydrogeology
 

Because the occurrence of groundwater is mainly dependent upon the type of
 
rock which occurs within the areas of interest, it is important first to
 
review the geology of the Dominican Republic in general terms.
 

There is no centralized yeological service within the GODR. Geological
 
departments exist within the Ministry of Minerals and Petroleum and the
 
National Institute of Water Resources Development (INDRHI).
 

The best available geological maps of the Dominican Republic are those of
 
Robert Blesch based upon original work and earlier sources. These maps are
 
general and provide adequate guidance to competent hydrogeologists in ground­
water exploration programs in most areas.
 

The geology of the Dominican Republic is typically Alpine in that its strati­
graphy and structural elements are similar to the Sunda Archipelago and the
 
entire Alpine chain extending from Switzerland through Italy, Greece, Cyprus,
 
southern Turkey and into Iran aod the Persian Gulf. The Dominican Republic
 
is geographically located at the margin of an oceanic plate where the sense
 
of motion is northward over a southward plunging subduction zone. A Tethyian
 
oceanic crust of Cretaceous age with a thickness of more than 1,000 meters
 
forms the basement of the entire rock-stratigraphic sequence of the Dominican
 
Republic. This volcanic sequence has been intruded by one or more massive
 
gabroic plutons in which in situ differentiation of the emplaced magma has
 
yielded late stage tonalites. The entire sequence has apparently been intrud­
ed by diabase dikes.
 

Ultrabasic rocks including serpentinites occur in association with extensive
 
sequences of metamorphic rocks. The metamorphics include amphibolites, feld­
spathic hornblende gneiss, micaceous schists and marble. These rock types no
 
doubt result from the dynamothermal metamorphism of an early Mesozoic volcano­
sedimentary sequence associated with the emplacement of serpentinite.
 

The basement rocks are located primarily within the high Cordillera Central 
of the Dominican Republic and trend in a more or less east-west direction. 
There can be no doubt but that the full range of the Steinman trinity is 
present in the Dominican Republic.
 

From a water supply point of view, however, these rocks are probably of little
 
significance because they occur inthe largely uninhabited part of the country.
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Very thick sequences of radiolarian chert dre found both north and south of
 
the high Cordillera Central, and massive thicknesses of well-bedded marl and 
limestint deposits of Eocene to Miocene age occur. Shachnai (personal com­
municdtio)) reports that these deposits may be in excess of 7,000 meters 
thick. These sediments qere deposited in graben-like structural depressions 
and wide shelves both north and south of the high Cordillera Central at a 
time of intense structural deformation of the entire area. The pervasiveness 
of the structural deformation during deposition of these sediments is evident 
by the occurrence of olistoliths of much older limestone blocks of all sizes 
from smaII car-sized blocks to huge mountain-sized knockers. Indeed the 
large mountain-sized block of limestone above the left abutment of the Sorbe­
nete dam is most likely a large limestone olistolith. Such olistoliths are 
coriinon in the tectonically active margins of continental plates found in 
California, the Himalayas, Cyprus, Ecuador, and elsewhere. Further evidence 
of tectonic activity during deposition of the Tertiary sediments bordering 
the central Cordilleran massif is large-scale slumping and flow structures 
within the sediments caused by submarine sliding triggered by intense seismic
 
events during deposition at a ti;:me when the sediments were unconsolidated or 
only sem;consol idated. The Eocene and Miocene marl formations are likely 
homologous to the Seca Shale of the Santa Elena Peninsula of Ecuador. 

These se dimien ts are generally poor aquifers wherever they occur. However, 
because of Lee pro)ximity of the depositional basin to a subareally eroding 
upland area, there occur within the stratigraphic sequence numerous beds of 
conglo;ierdte and sandstone which have a finite permeability and which will 
yield water- to wells when saturated. These clastic beds are easily visible 
at many localities. 

SMore recmtl/ , ,curimm the <aIern ary period, general upl i ft of the land sur­
face r" . ry III ',.fa level ihas left these earlier sedimentary deposits ex­
posed o er; io. iiring the i)uaterrnary period, fluvial erosion has resulted 
in the develop: ;ent of a number of extensive terraces and river valleys. Flu­
vial deposits conseoijemtly mantle the Eocene to Miocene sediments in many 
areas where the rural water supply program is active. 

In aiddition to the fluvi al mantle overlying the Eocene to Miocene marl de­
posits, as Cordillera Central is approached, the surficial deposiT, s appear 
to be comprised cf more angular blocks of basement rock which are more 
typical of fanglomerates derived by rapid surface runoff than the fluvial 
deposits comprised of wel -rounded boulders. Fanglomerates typically are 
comprised of poorly-sorted materials whereas the alluvial deposits formed by 
more gently flowing surface water commonly contain better sorted desposits. 
The latter are likely to yield more water to weils than tile fanglomerate 
deposits when they are sm turated. 

2.2 Availability ot hroum(.'aten 

Water is suppl ied to the (Irounviwater system by the infiltration of precipita­
tion through the land surface. Where the land surface is comprised of porous 
rock, the ammount ot pre ipitation which is captured and which subsequen*ly 
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infiltrates is greater than in areas where the rock and soils at the land
 
surface are rot porous and are impermeable. In these areas, most precipita­
tion runs off in the form of floods and little recharge t as place. 

Within the major rural areas of the Dolminican Republic surficial alluvial 
deposits of high permeability occur. These deposits also form food agricul­
tural soils which drain easily. The areas which are underlain primarily by 
low permeability Eocene to Miocene marl form poor agricultural soils and are 
left by the people in native vegetation.
 

The abmindance of groundwater and the level of population also depends upon the 
amount of rainfall within the Dominican Republic. Along the southern coast of 
the Dominican Republic the rainfall varies both along the coast and inland. 
In the vicinity of Santo Domingo, the rainfall is reportedly only about 800 mm 
per year. In the vicinity of Azua typical desert vegetation occurs. There 
are few settlemeits in the lowland areas because of the poor opportunity for 
agricul ture. 

Throughout the country, groundwater may be found at various depths, depending
 
upon the amount of precipitation and the soil or rock types. In general, it
 
is likely that within the rural areas of the country, groundwater may be 
found within 100 feet of the surface. liideed, in the areas visited by the
 
WASH consultant, groundwater was almost always encountered at depths of less 
than 100 feet. Even in areas which are topographic highs separating surface 
water drainage basins, water is encountered at less than 100 feet. 

Water which is recharged to the groundwater system begins to flow downhill in 

the subsurface towards some point of groundwater discharge. These points or 
zones of groundwiter discharge may be in the alluvium of river valleys or may 
be springs, in general, the shape of the water table closely parallels the 
surface of the land. If water occurs at a depth of 100 feet at the top of 
a hill, it probably occurs at a depth of 100 feet on the side of the hill. 
In the zone of discharge, it may occur on the surface as rivers or it may 
occur at a shallow depth.
 

In general, groundwater within the areas of present interest should occur 
within 100 feet of the land surface almost everywhere. 

2.3 Well Yields
 

The yield of water wells depends upon three factors: 1) the permeability of
 

the rock which is saturated with water, 2) the ease with which the groundwater
 
is able to move from the rock into the well bore, and 3) the ability of the 
pump to extract water.
 

Within the areas of interest, the aquifers will either be comprised of alluvial 
material and fanglomerate or less permeable marine marl interbedded with 
various thicknesses of sand and gravel conglomerate. In some areas more dense 
but more highly fractured radiolarites and bedded limestone deposits may be 
encountered. The poorest aquifer material will be the marl deposits. As will
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be shown, however, wells constructed properly may stil i obtain sufficient
 
quantities of water from these deposits. All other rock units will provide 
water to wells in sufficient quantities. 

Despite the fact that the rock comprising the aquifer can provide sufficient 
water to a well, it may be that either the boreface was damaged during the 
drilling process or that there is insufficient open area in the casing to 
permit water to flow from the undamaged aquifer into the interior of the 
well. It is evident from visits to many of the active drilling sites that 
both problems exist. 

If the wells are intended to supply the needs of up to ten families, it is 
possible to determine the rate at which the aquifer must provide water to
 
the well to meet the needs of the people. Local authorities estimate that 
each household will use 20 to 25 gallons of water per day. Therefore, each 
well should be capable of producing 250 gallcs per day. That is, each well 
must be able to produce about 0.2 gallons per minute on a continuous basis. 
If the drop in water level over successive logarithmic periods of days of 
continuous pumping is 10 feet per period, the transmissivity of the aquifer 
necessmry to produce the water is only 4.6 gallons per day per foot. Wells 
penetriting such an aquifer would be poor but not unuseable. It is unlikely, 
therefore, that even the worst aquifers in the area will be unable to supply 
adequate Water as long as enough storage is provided when the well is con­
structed.
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Chapter 3
 

CONSTRUCTION AND DEVELOPMENT PRACTICES
 

In most cases, when wells are drilled, clay from the aquifer is pulverized
 
and mixes with water used to remove the cuttings from the borehole. When the
 
borehole advances beneath the water table, the mud which is formed tends to 
invade even the smallest interstitial spaces which are the pathways leading
 
the groundwater to the well bore. These pathways are sealed, and the flow of
 
groundwater into the well bore is retarded. Unless it is done carefully,
 
the drilling process can seriously damage the boreface and create a zone of 
greatly reduced permeability in the immediate vicinity of the boreface. To 
drive water across this zone of reduced permeability much greater drawdown 
in the well is required. In many cases, because of the depth limitation 
imposed by the project, there will not be sufficient well depth to provide 
for greater drawdown. 

After the groundwater has penetrated the boreface on its way to the interior
 
of the casing, it next encounters the casing where it is constrained to flow 
through openings in the casing to pass into the interior of the well. Unless
 
these openings are sufficiently large, t!,e openings will tend to limit the 
flow of water into the interior of the well. Under ideal conditions, the 
entrance velocity of water should be kept to less than 0.1 foot per second.
 
If the velocity increases beyond 0.1 foot per second, considerable energy
 
must be expended to overcome friction as the water passes through the opening,
 
because friction is a function of the square of the velocity. The energy 
must be provided in the form of "head" or height of water aoove the opening 
to force the water through.
 

To prevent the material in the well face from entering the well itself, good 
practice calls for a screen to be installed. Faced with the cost and procure­
ment problems of such a device, the practice in the Dominican Republic has 
been to cut slots into the well casing at the well site. This practice is
 
subject to many abuses and problems. For example, while some drillers indi­
cated that only three one-quarter-inch wide by one-foot-long torch-cut per­
forations were in the pipe, as many as 16 similar perforations were observed.
 

The problems arising from the lack of adequate slots and/or screens can be 
seen fromi the following example. In testing a well which has an eight-inch 
diameter casing, the drillers use a ten-foot long, six-inch diameter bailer 
which has a capacity of 14.8 gallons. If one bailer-full is removed from the
 
well per minute, an effective pumping rate of 14.8 gallons per minute is 
realized, and the water level in the well is lowered 5.6 feet per minute. If 
the casing has only three one-quarter-inch wide, one-foot-long perforations 
(equivalent to an opening of 0.06 square foot), tre velocity of water entering 
the casing would have to be 0.52 foot per second in order to keep pace with 
the bailing rate. Friction loss would be significant. Consequently, water 
would not be able to flow into the well fast enough to compensate for the 
5.6 foot lowering of the water level with each run of the bailer, unless the 
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head of groundwater above the perforations in the casing was great enough to 
exert the pressure needed to force water into the casing at the rate of 14.8 
gallons per minute. As a result, water withdrawn from the well would be 
taken from sturale within1 the interior of the Casing itself. If the bottom 
of the well is ) teu below the water table, the casing would contain 130 
gallons of water at the begrnning of the test. In less thai, ten minutes the 
well would be bailed "dry." Once it is bailed dry, the well would yield only 
2.8 qallons per minute it the velocity of water entering the casing is 0.1 
toot per second. It would take about five minutes before another bailer-full 
of water could be taken out. It the boreface Was also dadiaged during the 
drilling pr cess, the yield of the well woul u be still more severely limited. 
The result is that the test may indicate a "dry" hole whereas the problem may 
not be qL,.A ,low in ths iquifer but rather insufficient slots for waterinad . 
to enter the caiing or a cloggled boreface. 
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Chapter 4
 

LEGAL ASPECTS OF THE PROJECT
 

Under Law No. 487 of the Dominican Republic (see Appendix C), signed by
 
President Juaquin Balaguer on October 15, 1969 and published in the Official
 
Gazette of the Republic on November 1, 1969, the Instituto Nacional de Re­
cursos Hidraulicos (INDHRI) has total responsibility for the control and
 
conservation of underground water. According to Ing. Odalis of the Plan 
Nacional de Investigacion, Approvachamiento y Control de Agua Subterraneas
 
(PLANIACAS), this legislation requires that all legal entities, whether
 
public or private, obtain permits for the construction of water wells. A 
copy of the application form, the permit to drill and the permit to use 
underground water are included in Appendix D. 

According to Ing. Odalis no permits have ever been applied for or granted for
 
the construction of the wells and the utilization of underground water under 
the Health Sector Loan II project.
 

According to Dr. Rivera, AID Program Manager, the opinion of SESPAS is that, 
because its program has been authorized by the GODR, SESPAS need not comply 
with Law 487. This opinion should be reviewed carefully because government 
agencies are usually not exempted from requirements to obtain construction 
penni ts. 

The reasons for Law 487 are well founded and the apparent non-conpliance with 
it could deprive the G(ODR of valuable geologic and hydrologic information 
available at one known location. While the need for this information about 
ells only IOU feet deep may not be appreciated by non-technical people, the 

WASH consultant is aware of cases in which such information has been used to 
make subcrop geologic maps in areas covered by thin surface cover. These maps 
have been prepared in connection with oil exploration and groundwater explor­
ation activities iq other countries. The WASH consultant is aware of base 
metal mineral deposits which were discovered by the drilling of shallow water 
wells. Thus, without the collcction of drill cuttings and the maintenance of 
drilling records, this valuable information is forever lost.
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Chapter 5
 

CONCLUSIONS
 

Based upon the visit of the WASH consultant the following conclusions may be
 
made:
 

1. 	The depth to groundwater throughout the populated Health Regions of
 
the country is probably less than 100 feet.
 

2. 	The water-bearing rock in the populated areas is either alluvial 
material, fanglomerates, marl with interbedded sand conglomerate 
beds, or ractured well-bedded limestone or chert deposits. With
 
the exception of the marl deposits of Eocene to Miocene age, all
 
rock units should yield water to well in adequate quatities to
 
meet the needs of groups of homes and small communities. The marl 
depozits which occur extensively may also yield adequate water.
 

3. 	The open space provided in the casing of the wells may be inadequate 
to permit water to enter the interior of the casing easily. Con­
sequently, when the well is tested by the driller by bailing he is 
able to drav,,down the water level in the well quickly and the well 
may 	be condemned unnecessarily.
 

4. 	Mud created during the drilling process tends to seal the pores in
 
the 	water-bearing rock, thereby reducing the ability of the ground 
water to enter the well.
 

5. 	In the case of wells which encounter the low permeability marl, 
though the well may be capable of producing 0.2 gallons per minute, 
the 	momentary production rate when water is withdrawn may be as 
much as one gallon per minute. Therefore, there must be adequate
 
storage within the well bore to permit high rates of production for
 
short periods of time.
 

6. 	There is no consistent standard for establishing well depth. Gene­
rally, wells penetrate the water table by about 30 feet.
 

7. 	There is no consistent well testing method utilized by technical
 
personnel to evaluate the suitability of each well.
 

8. 	Dri'lers are paid by the foot for both satisfactory and unsatis­
factory wells. They are not paid to develop wells to improve their 
yield once the casing is set to its total depth. There is no 
positive fiscal incentive for drillers to drill satisfactory wells. 
In fact, the incentive is t3 drill unsatisfactory wells, because
 
the drillers earn a higher rate from unsatisfactory wells. The
 
consultant feels that this l-ads to more drilling and, in the
 
drillers' minds, extends the life of the project.
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9. The high price which the drillers charge for their work is likely 
due to the paucity of drilling rigs in the country for a project of 
such magnitude and to the fact that the GODR will probably use all 
the rigs regardless of price. That is, drillers are in a sellers' 
market because there is little competition. Comparison with other 
situations indicates that the price is quite high and should be 
lowered. 
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Chapter 7
 

RECOMMENDATIONS
 

The recommendations provided below are intended to improve the number of
 
successful wells.
 

1. 	As a planning measure, each well should have about 150 gallons of
 
storage within the casing. This will enable the production of one
 
gallon per minute from the well most of the time, even though the 
formation may only yield water to the well at about 0.2 gallons per 
minute. That is, during ten hours of daytime use, the aquifer would 
yield about 120 gallons to the well. That, in addition to the 150 
gallons in storage within the well, would be sufficient to meet the 
needs of 10 families. To contain 150 gallons, an eighL-inch well 
must penetrate the water table by 57 feet. If the well has a six­
inch casing, then it must penetrate the water table by 102 feet. It 
is recommended, therefore, that wells be cased with eight-inch pipe 
unless the test recommended below indicates that the aquifer is 
capable of yielding more than 0.2 gallons per minute. 

2. 	Wells s'ould be designed to produce about one cubic foot per minute
 
efficiently. To do this with an acceptable entrance velocity of
 
0.1 foot per second requires an open area of about 0.2 square foot
 
in the casing beneath the water table. One one-quarter-inch wide
 
and one-foot-long torch-cut slot provides an open area of about
 
0.02 square foot. It will be necessary, therefore, that at least 
ten slots be cut in the casing. Bearing in mind that slots commonly 
become plugged by sand and other aquifer materials, it is good 
practice to double the calculated number of slots. Therefore, we
 
recommend that at least 20 slots, each one-foot long and one-quarter
 
of an inch wide, be evenly distributed both along that part of the
 
casing which is below the water table and around the circumference
 
of the casing.
 

3. 	Casing with adequate open area must be used when the well is tested.
 

4. 	All wells upon reaching total depth must be cleaned properly. 
Because there is no incentive for the driller to clean a well ade­
quately, it riust be done under supervision. The well should be
 
bailed until the water produced from the well is reasonably clean.
 
In some wells clay is still being produced with the well water, and
 
as a consequence the wells are not used.
 

5. 	To facilitate the removal of clay and mud produced during the dril­
ling of the well, polyphosphate should be left in the well overnight,
 
and the following morning the water column in the well should be
 
agitated frequently with a large diameter bailer. The agitation
 
of the water column which contains the polyphosphate will floculate
 
the finely dispersed mud and tend to remove the mud and clay from
 
the boreface.
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6. Following the development of the well utilizing the bailing and
 
polyphosphate treatment, the well must be tested to determine its 
suitability. Prior to the agitation of the water column with the 
bailer, the water level must be measured to the nearest 0.01 foot 
using either a steel surveyor's chain or an electrical water level
 
measuring device to determine the static water level in the well. 
Immediately following agitation and the removal of the last bailer­
full of water at the conclusion of the development process, the
 
water level must be measured again. The volume of the bailer (in 
gallons) should be recorded, as well as the number of times the 
bailer is filled and the length of time (in minutes) it takes to 
complete the bailing procedure. The effective bailing rate can be 
computed by multiplying the volume of the bailer by the number of 
times it is filled and dividing . the time to complete the bailing 
procedure. The specific capacity of the well can then be computed 
by dividing the effective bailing rate (in gallons per minute) by 
the difference (in feet) between the two water levels. Precisely 
one minute and ten minutes later, the water levels should be measured 
again. The water level will have risen a measurable amount. It 
will rise faster during the first minute than over the entire ten 
minutes. Depending upon the diameter of the well, the volume of 
water which has entered the well during the one minute period may 
be determined. Each 0.1 foot rise in water level in an eight-inch 
well represents 0.26 gallons. Therefore, if the water level rises 
0.1 	foot in an eight-inch well in the minute following the removal 
of the last bailer of water, the well is capable of producing 0.26
 
gallons per minute, which is sufficient for a well to be approved.
 
If the water level rises 0.1 foot in a six-inch well in a one-minute 
period after the conclusion of development, the well is capable
 
of producing 0.15 gallons per minute.
 

The 	 transmissivity of the aquifer can be estimated by multiplying 
the specific. capacity (in gallons per minute per foot) by 2000. 
Well yield (in gallons per minute) can be estimated by multiplying 
the transmissivity by the amount (in feet) the water level rises 
in the ten minutes immediately following the removal of the last 
bailer-full of water and dividing the product by 264. Although not
 
essential for the Health Sector II project, these data (s-pecific
 
capacity, transmissivity and well yield) should be recorded for the
 
record on the well log.
 

,. 	 To compensate for the relatively small volume of storage per foot 
of well with six-inch casing, such a well should produce at least
 
0.3 gallons per minute immediately following the removal of the 
last bailer of water at the conclusion of the development of the 
well. That is, the water level should rise about 0.2 foot in the
 
first minute after removal of the last bailer of water.
 

8. 	Where drillers encounter well-indurated, hard rock they should con­
tinue drilling rather than selecting a new well site. The drilling
 
equipment is able to penetrate the hardest of rocks likely to be
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encounterid in the Dominican Republic. If they choose to relocate
 
the hole, it should be with the understanding that they are not to
 
be paid for the hole which has been abandoned.
 

9. Funding should not be approved for wells unless all applicable laws
 
and regulations are complied with. This is recommended to ensure 
that 	permits are obtained for the wells and that the valuable
 
samples of cuttings are collected and delivered to INDHRI. These
 
samples may have importance in oil, gas and mineral exploration. 

10. 	 It is recommended that consideration be given to having all drill­
ing and well construction carried out under "cost-plus" contracts
 
with 	full review of the contractor's accounting records by the
 
GODR 	and by AID. Provisions must be made for cost redetermination
 
based upon this review. Such cost redetermination is commonplace 
under the U.S. Federal Government Procurement Regulations for U.S. 
contractors. While such intervention by government is distasteful 
and should not be necessary, currently high drilling costs indicate
 
that 	such steps should be taken.
 

11. 	 Proper supervision is necessary in the drilling and development of
 
the wells. Furthermore, proper technical assistance should be
 
available for the location of well sites. It is recommended, there­
fore, that consideration be given to obtaining five to ten Peace
 
Corps geologists whose responsibilities would include the geological 
mapping of areas in which rural water sopplies are sought, selection 
of well sites, drilling and well development supervision, geological 
logging of the .vells and sample collection, and testing of the wells. 
The availability of geologists or hydrogeologists was required by
 
the original loan agreement, but this has not been satisfactorily 
implemented by SESPAS. 

12. 	 If Peace -orps volunteers are utilized, it must be realized that 
they may be serving two or more masters. First, they would be 
serving amd most likely under the supervision of INDHRI, as the 
prime agency responsible for water resources. They would, of 
course, also be serving SESPAS insofar as the rural water supply 
program is concerned. With regard to INDHRI, they would would 
also be useful for the planning and execution of irrigation pro­
jects. Finally, -heir work would be of value to the Ministry of 
Minerals and Petroleum Resources. 

13. 	 It is recommended that Dr. John Lewis of George Washington Univer­
sity be involved in any training program of Peace Corps geologists,
 
as it is understood that at one time his students mapped geology in
 
the Dominican Republic. It may be possible to offer the Peace Corps
 
geologist academic credit in geology at George Washington University
 
as a result of his or her mapping and water development activities.
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APPENDIX A
 

WATER AND SANITATION FOR HEALTH (WASH) PROJECT
 
ORDER OF TECHNICAL DIRECTION (OTD) NUMBER 97
 

May 20, 1982
 

\,: : ~JEit3T
 
TO: Dennis Warner, Ph.D., P.E.
 

WASH Contract Project Director 
 Pi/,( 	2 %. 
FROM" Victor W.R. Wehman, Jr., P.E., R.S. (M , 

A.I.D. WASH Project Manager
 
A.I.D./S&T/H/WS
 

SUBJECT: 
 Provision of Technical Assistance Under WASH Project Scope of Work
 
for 	U.S. A.I.D./Dominican Republic
 

REF: A) Santo Domingo 3445
 

1. 	WASH contractor requested to provide techni al 
assistance to U.S.
A.I.O./Dominicar,. Republic 
as per Reference A. paragraphs l-2A-C.
 

2. 	WASH contractor/subcontractor/consultants authorized to expend up to 18
 
(eighteen) person days of effort over a two 
(2) month period to
 
accomplish this technical 
assistance effort.
 

3. 	Contractor authorized up to 12 (twelve) person days of
 
international/domestic per diem to accomplish this ,;fort.
 

4. 
Contractor to coordinate with LAC/DR/dN, (L. Morse), LAC/DR/ENGR (C.

Mathews) and Desk Officer and should provide copies of this OTD along

with periodic progress reports and ETA information as reqiested by S&T/H

and LAC personnel.
 

5. 	Contractor authorized 
to provide up to one (1) international round trip
from consultants' .iom2 base through WASH CIC to Santo Domi'go, Dominican

Republic and 
return to home base through Washington, D.C. during life of
 
OTD.
 

6. 	Contractor authorized local travel 
within Dominican Republic as necessary

and 	 appropriate to carry out technical assistance effort NTE $600 without 
prior written approval of WASH Project Manager.
 

7. 	Contractor authorized to obtain local 
secretarial, graphics or
 
reproduction services in the Dominican Republic 
as necessary to
accomplish tasF, especially draft report for Mission.
 

8. 	Contractor authorized to provide for car/taxi rental 
if necessary to
 
facilitate effort.
 

9. 	WASH contractor will adhere to normal 
established administrative and

financ al controls os established fo WASH mechanism in WASH contract.
 

10. 
 WASH contractor should definitely be prepared to administratively or

technically backstop field consultant and subcontractor on this effort.
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11. 	 Contractor consultant should leave a draft report on his/her findings and 
discuss with Dr. Rivera or U.S. A.I.D. before returning to U.S. Final 
report to Mission should occur within 30 days of return of consultait to 
the U.S. 

12. 	 Mission should be contacted immediately and technical assistance 
initiated befo.'e 22 Maj 82. 

13. 	 Appreciate your prompt attention to this matter. Good luck!
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PAGE 0 I SAI'TO 03445 20)1112Z 1304 096933 AID8511 
ACT IOrI AID-35 

ACTIOJ O rFICE SThF-f'I
 
INFO LtDR-03 AAST-Uo ENGR-02 RELO-O MAST-01 LACA-03
 

.012 A2 X20 

INF------------B08---------01/07---------------------------------------------------------------
INFO' OCT-RD INIR-lI0 EB-a83 ARA- !0 AMAD-Ol| /070 W
 

------------------- 201715Z /38
152101 

R 191943Z ?,AAY 82
 
FM AMEr'DASSY SANdJTO OCtIIHGO
 
TO SECSTATE WYASHOC 5278
 

UNCLAS SANTO DOMINGO 3.145 

AID AC 

FOR: EUGENE MCJUN1IN,r. ST/HEA -

EO 12065: N/A 
SUBJ: GEDHYDROLOGIST TECHNICAL ASSISTANCE 

1. MISSioDj WOULD APPRECIATE ASSISTANCE FROA WASH PROJECT TO 
OBAI.N SERVICES OF GECHYDROLOGIST WILLIAM TURNER, FROM MAY
 
24 THRCUGH MAY 31.
 

2. SCOPE OF WORK AS FOLLOWS: 

IA) ASSIST IN HYDROGEOLOGIC ASPECTS OFHEALTH SECTOR LOAN II,
 
INCLUDI.NG ?ELL SITING TO ADDRESS THE PROBLEM OF HIGH INCIDENCE
 
OF DRY WELLS.
 

(8) MAKE RECZ1.iENDATICNS TO INCREASE THE PRODUCTIVITY OF WELL
 
DRILLING CC;AN,:E; PRSSENTLY UNDER CONTRACT NI1TH SESPAS.
 

(C) ASSIST IN iAKING RECOMMENDATIONS FOR FUTURE WELL DRILLING 
CONTRACTS TO AVOID THE PROBLZ..M OF REDUCED DRILLING CAPACITY. 
YOST 

-17-
UIICLASS IFIED
 

http:INCLUDI.NG


IlibIU II[
 

COPY Jt[) tLIE LE GRAMt
 
I\ II UN I 

PAGE 01 SANTO 0 3495 212045Z 6996 097942 AID9678
 

ACTION AID-20
 

ACTION OFFICE STHE- 01
 

INFO LADP-03 LADR-03 AAST-01 ENGR-02 RELO-01 MAST-01 LACA-03
 

DO-0l /016 Al 421
 

INFO OCT-00 /020 W
 
- ----------------- 220034 212054Z /38
 

R 2120 15Z MAY 82
 

FM A ME MBASSY SANTO DOMINGO
 

TO SECSTATE WASHDC PRIORITY 5312
 

UNCLAS SANTO DOMINGO 3495
 

AD ,IAID
 

FOR VICTOR WEHMAN, VS/HEA
 

E.0. 12065: NA
 

SUBJECT: GEOHYDROLOGIST TECHNICAL ASSISTANCE
 

REF: SA NTO DOMINIGO 3445
 

1. MISSION WELCOM E3 VISIT DR. TURNER TO ASSIST WITH WELL
 

DRILLING OF HSL II, AS REOUESTED IN REFTEL.
 

2. TRANSPORTATION WILL MEET DR. TURNER AT THE AIRPORT.
 

3. RESERVATIONS MADE AT HOTEL SANTO DOMINGO NORTE.
 
YOST
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APPENDIX B
 

CONVENTO SAO RAIMUNDO 
CAIXA POSTAL 191 

68.100 Santarem. ParA Br;sil. 
th;AY 14, 1982
 

DEAR DILL, 

THIS IS REALLY LONG, LONG GVERDUE, ABOUT 

A MONTH AGO WE GOT YOUR PRELIMINARY DRAFT OF YCU," REPDRT. 

AND THIS WEEK STEVE ALEXANDER SENT OVER THE FIIALDfAFT@ 

THANKS FOR BOTH OF THEM - I'M SENDING CNE OF THE C ;PICS 

TO OUR OFFICE IN CHICAGO TO SEE WHAT THEY CAN DO '..' TH IT, 

WNE'RE STILL WORKING - I DON'T rEfME?5ER W 

WHERE WUE WE'RE WORKING WHEN YOU WERE HERE. I THIi.K '.IAYGE 

AT THE BISHOP'S TRAINING 10 KM OUTSIDE OF TC\':l. ',:E FIN-

ISHED THAT ONE AND THEN ANOHTER DEEP ONE AND THEN kAIJ 

INTO ALL SORTS OF TROUBLE. THE DEEP ONE WAS THE Dr-PEST 
IVIEEVER DI 
 HIT WATER AT ABOUT 102 METERS. LUCKILY THE 

WATER CAME UP A LITTLEV ABOUT THREE METERS. I 'VE TALKED 

TO THE OWNER ABOUT AN OX OR DONKEY TC FULL UP THE '.'ATER 

GUT HErE SATISTIED WITH THE CRANKED DRUM G3UT I THI;NK HE'LL 

CHANGE HIS MIND DURING THE DRY SEASON WHEN HE H..S A CHANCE 

TO SELL WATER AND HE HIMSELF WILL NEED MORE. LFTER THAT 

ONE WE DRILLED T.'O MORE HOLES BUT AT Aa]JT 50 METZ S, '.E 

HIT A TYPE OF SHALE THAT KEEPS CAVING IN. TH;E tAY _..FORE 

YESTERDAY HE PUT DOWN THE 8 INCH TEMPERARY CASINO ZUT THE 

THAT MEANS HE HAS TO CONTINUE WITH THE SIX INCH BIT AND 

IF WE HIT LOOSE SAND, WE DON'T KNOW WHAT WE
1 LL DO. ALWAY 

LEARNIG SOMETHING, I GUESS. 

THE SHALLOW WELL BUSINESS AROUND TO",N HA 

FALLEN OFF RIGHT NOW, WE HAD TO HIKE PRICES At.'CTHAT MAY 

1200
HAVE HURT THINGSi RIGHT NOW WE ARE CHARGING AO'UT c.", 


A METER WIHCIH IS ADOUT USS 8 A METER. BUT I'HE Ml*: I2U. 

SALARY JUST NOW WENT UPTO ABOUT USS 3 A DAY. 3,- YOU 

CAN SEE HOW SOME OF THE PEOPLE ARE HURTING. t,;:z rI.' 

DURING THE RAINY SEASON, THE PEOPLE COLLECT RA.N '.'.'ATER 

WITH MAKE SHIFT GUTTERS. I DON'T THINK WE'RE 0UT OF 

BUSINESS YET. 

DON'T KNOW WHERE VIE SEND THE RE,";QU-STS 

FOR MONEY YET OUT WITH YOUR REPORT WE'LL GET T!'E L:TTERS 

FOR YOUR WORK AND HELP.
GOING. THNAKS 
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APPENDIX C 84 

CCNG2I3SO N.CICNAL
 
1 I4CEBRZ.,. LZ LA "CZ.UDLICA
 

NUi11aO 487 

CGNSID-2ANDo qVc cs deber del Estado salvaguardar cl
 

valioso recurso natural quo constituyen las aguas subterr_
 

neas, asI como protcgor las invorsiones publicas y privadas,
 

hochas para su uso y oxplotaci6n;
 

CCM3ID:IAL.1:ZC cue -I ser las asuas del subsuelo al i­

gual quo las superficiales, de propiodad del Zstado, y su 
-


dominio inalienable c i~proscriptible, el derecho a su apro
 

vcchamiento debe otorgarse cn armonia con el 
inter6s social;
 

CCN5ID2R,.DC que so hace neocsario, por parte del F.s­

tado, protogcr y consorvar los recursos del agua del subsue­

lo, cuidar do su racional an ovechnaniento y promover su desn 

rrollo y utilizaci6n;
 

CCJI?'.L-.:yD cue a fin de lograr dichos objetivos cl 

Estado debo procovar ostudios quo pormitan conoccr y cvaluar 

los recursos del agua del su*suelo, y dobo adoptar las medi­

das necesarias para fijar las condiciones do su cxplotaci6n,
 

coordinando su aprovechamiento cuando lucre necesario, 
con ­

las disponibilidados do aguas do otro origen;
 

CONSIDZ,:J'DO asimismo, quo es conveniente establoccr ­

normas practicas mediante lns cuales puodxn loevarse adclante 

sin p6rdida do ticmpo y do acuordo con las t6cnicas mas avan­

zadas, los programas de utilizacion do aguas subterraneas, do 

mcnera que la adopcion do los mnismos rinda el mayor provecho 

al desarrollo agropccunrio on.Coneral, y quo las poqu-fias co­

munidndes'dcsprovistas do cguas supcrficialos soan abasteci­

das dcl agua necosarin pare cl normal dosenvolvi,,iento do ­

sus actividades; 
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HA DADO LA SI1UIZNTE 
85
 

DE CONTIRL DE EXPLOTACION Y CONSER-LEY 
'2 VPCION DE LAS AGUAS SUBTZ, . XAS 

6sitos de esta Lay V de su
 
Art. I.- Def itn1cio

n -J Para Jos prop
 

V frooes tondran el signnficodo 
qua
 

Reglamento, ls siguientcs terminaa 


se exproao 
a contilnuci6n, 
excepto cuando bl contexto 

indique claromen­

te on significado diferente:
 

Los quo se encuentron bajo ln
 
Aua Subterroneos a del Subsuelo: 


superficle de la tierra.
 

que
 
Descorgo natural concentrada 

en aguas subterranesa 

Monantiel: 


sale a Io superficie en 
forma corrlente­

se prac-

Perforocion vertical, generolmente 

cilindricn, qua 

Pozo: 
 la finali­

tfca en el terreno haste llegor 
a las aguns subterraneas, 

con 


atros.
 
dud da obtener ague para riega, 

uses domaoticos, industriales 
u 

6sito de aboste 
Los excavcdos con el unico prop
 Pozos ordinaries: 


cimiento domstico a obrevaderoo de animales, siempre qua ai 
caudal no
 

litro de agua par segundo.
exceda de un 


clevar agu3s subterraneas, 
Pozos 2rofndos: Los construidos para 

onimales, 
ya sea con fines de abastecimiento 

domstico a da obrevoderc de 

con fines do irri

litro par sagunda,
do m~s do un 


si el agua olumbrada es 
 Tarbi~n saron con
 
gacion, a para usos municipales, 

industriales u otros. 


se destinen a recogr aguz.s negras, 
resi
 

sideradov pozos profundos los 
qua 


dualas y pluvialas-


Usos dom&st-cOs: El abosteciminto da ogua para 
sotisfacer las ne­

abrevadara do animales,
 
cesidades do Ins personas V lcs del hogor, 

y el 


una explotoci6n do carcter industrial.
 
cuan,!o no so trate do 


6
 
aguos subterr -

Ort. 2.- Oblato. Son objeto de asta Ley todas los 

al tcrritorio Nocionol, sea cual 
fura al estodo fisi
 

neas locolizodas on 


co en al cual so encuontren.
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86 
Art. 3.- '-Ozns on'din.rins: 21ducio do un prcclio puodu 

cluribrar iibrmentc dwiLro Cie CA, o autorizar a otros, a a­
lumbrar aguas del suLsuclo por moclio 
do pozos ordinarios,­
sierpre y cuando no so afectc ci inter's p~blico u otros a­
pr-ovechlanicntos cxiatcntcs, rqubdando a juicio dei IN"'MU)I ­
ja dctcrrninzici6n do ainbas condiciones, antos, duranto y des 
pu6s do roalizados los trabajos corrcs:,)ondjcntes.
 

Irt. 4.- 7orjuici ocn 1:a eonotaci6.,. cuanclo la explo­
tacio'n de los aprovechamicntos do a-uas doi subcsuolo rosul­
to pcrjudicia"I al intcrQ's p- blico, a otroso aprovcchamion­
tos, sea porquc so por.an on pceligro do cgotaniento Ins a­
.guas subtcrr.41neas, porquc so irmpida o redumca considerable­
mente la oxplotaci6n do otros aO.rovcchamicntos, porque eli u. 
so do las aguas del subsucolo por-judique la fortiiidad dc 
las ticrras, o cuando por ot:-as causas as! Io oxcija ci. in­
ter6s pdblico, ei 1.UJ):1I, lucEgo do cot-sultadas Ins opinio ­
nes do los interesados, Ci5s-cndr6lo quc ostimie ma's adecua­
do para que ia cxplotaci6n zs. :agc or. forma tal quc cvito -
tales perjuicios. 

Art. 5.- .cx'caci6n clo er~~conforidon.- ZI1."l*F 
podrai on todo rnor'nto rovoc, r n-fr razonos t~cnicas justifi­
cadas, los dcrccioS cdo c:-.potcci6n do .aGuas Luttorr-4ncas
 
quo Ihubjcre confci'ido.
 

A~rt. G.- 7rofundizzr-ion c.,-p)oo!- v!o dol at.a.- Na­
dic podr-4, Sin la previc utcrizac_6r, dcl21~ i profundi­
zar pozos,, ya socan ordinarios o prufundos.
 

No'Podr-4 nor varindo, sin rprovio consent-mientwdel
 
1NZ-.EI el uso para ci 
 cual ha sido autoriz:ado ci. clumbramion 
to do acguas.
 

Art. 7.- Constr-uccion jo pnos rounrlor.- No podra6 sor 
inlicinda In construcci6;, (.'e uf pozo prnofundo hasta tauto no
Ac hray" cittniuo dcl ~-la In utorizaci6n correspondicnte.
LOB~ interosados cn construir ;pozo3 profundos tcndri'n quo no­
11ficarlo por os~crito at , ,yIlonar y cntrcgar, a sa ­
,tjffaccj6n do (2 ico~ r.i~o los for..iulorios quo al cfccto 
J9 ,( scr~n -;uv~iUn1zt z,,!cros 
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Palrraro.- :n un plaze) quo no cxccderL do quince (15) ­

dics, el1~ dictmiinai-5 sobre In solicitud do porn~iso pil 
ra pcrfor-,ci6n cdcl pozo, Yr. sea aceptando pur'a y Siimplcncnte
In aperturc, iodificando las coidcicionez do ellaI o ncgando
el permisc solicitado;1-. este 6Cltimo caso se le deberL indi 
car al solicitante las 
razones t6cnjczs c'ue rccomicndan In 
-
no cpertura del pozo. 

fArt. G.- iz;o so)re imiciaci6n v tzrmin,-ci6n e,, obras. 
En adici6n a lo ctablecido en 
ci articulo antcrior, los due­
iios, poseodores u ocupantes 
a cualcquier titulo 
do los terre­
nos soen C ecctiaon obras de raltLmbr=AJ*ortu do aguas subte­
r.rPnoas par ;o. dc! pozos :profundos, Y las Porso nas par cuya
cuonta so cj;-cuton- tales Obras, est& OliaCos r- dar aviso ­
al 1XIdo las foctiz-s do iniciaci6n y to2rzinaci6n do dic,1as.C 
obras, Y do 13 localizaci6n dO .6zct s. igual obli[;zci6n dabe -
ran C!u.Iplir los oz'Garizmos del Zstado, scan aut6nomos o no, ­
quo Cfoct6on obras C alumabr=ajznto 
"deag-uas subtcrr~nca.s nor 
Su cuenta o las den e~j contratos. 

P61rralo.- Los d-Ucl::os , oso,dores u aocurantos cualcuier 
tixzulo do los terrenos 
on c-.iz brot en csotn.Let 
aGuas del 
subsuclo, est~n i;,u~anrtOcobiga;dos a dar aviso de ello P..-1
 

9 .- PInlnos : :, ol z!rniOdO los visos.- Los avisos 
P-los cuales so irefiere 1Z. pr:era parto del 
articulo anterior,

doer-:'n prceontarsc par escrito diroctarnonte on las oficinas
 
del u0?2 cnv.iurse par corroo cortificao, - r,_,s tardzr 
Cinco (5) dliz', ant23 E2 1: iniciaci6n do lar, obras do alumbra­
nien to, 
 l~joanja naturzlcza doL edic.1mS obras, Y el usa a.1
cual scrLi 6cztin~ca ILs L' uas alumbrcdas, y cinco (5) clIas ­
dospti6s 6oc torai;-a63s las obvaZs, C fin1 do facilitar su inspcc­
ci6n par partc del 1.I
 

Dn -'Icaso Cc cue las aC~as brotcn- espont~ncancnto, cl -
Ovifso scr_ d~ada a r_5s tar z'ar quince (15)/ dias dospu6s da quo
hayen COmnaCO a aflorar las 'u. 
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zonas o rogionos, en el cual nnotarL las obras tento do 
alum
 
bra.:icnto cxistentos, coo las quc 
on lo future so rcal-cen, y
 
tendrA ademzis a su cargo, 
ostudiar los rocursos hidrLulicos
 

del subsuclo de cada zona 
o regi6n, y las posibilidades do
 
su m6xima cxplotaci6n..
 

Art. l.- Estahlecimientc do vedas.- Tn los casos en 
quo a juicio del IW. A-I, de conformidad con los estuioj de -
los recursos hidriulicos Cc cada zona o regi6n, y tomando on
 
coenta las obris dc alumbramiento existentcs y las posibilida
 
'Jes do explot ci6n miL:ima de las aGuas del subsuelo, el alum­
bramiento resulte pr-udicial para el inter6s pu'blico, o pare 
los aprovcchamientos e: istentes, e lU.1 piopondr5 al Foder 
Ejecutivo el establecimiento de la veda correspondiente. 

-n estos casos, si el "oder Zjecutivo io estima necesa­
rio, decretarL la voda en el alunabramicnto do aguas, limit~n­
dola a la zona o rcgi6n cue LuCre necesaria. 

Art. 12.- :f1ectos de in veCca.-
 A partir do la entrada ­
en vigencia del dccreto quc establozca una veda, nadie podrA
 
efectuar ubras cde alumbranionto do 
las aguas subtcrrneas ni
 
profundizar pozos oxistcntes en la zona vedada sin previo per
 

odor
miso escrito do! .-- jccutivo, expedido par conducto del 
-

INL.ZUi, a6n cuando sr trate do pozos ordinarios.
 

Art. 13.- Ctros ofcto's do la voda.- Una vez puesta en
 
vigor la veda a Ia cuai 
s- refiercn los articulos 1I y 12 do
 
la presente ly, los ducies do pozos dentro de la 
zona o regi6n
 
respectiva, y todas las perF-onas 
ffsicas o morales en el area
 
do tal zona o regi6n, estar-En obligados a someterse a lo re­
glancntado 
 n cuanto al alumbramicnto do aguas subterra'ncas. 

Art. 14.- Dentrucci6n do ohras ilecxles.- -1 INRX{ po­
dra imipcdir quo se cfcctzen obras y suspender las iniciadas, 
as! coma ordenar la dostrucci6a de las ejecutadas, cuaido ta­
les obras so ejecuton on violac16n a la prcs,ntc Icy, y su ie 
glamento, o on forma distinta a 1c autorizada, o cuando las 
-

aguas so &Aumbron,desvicn o 2 
otro modo soi uson o sa dispon 
ga do ellas con porjuicio do as w-vius a dep6­c2e 0ailcs 
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do quo no so cumpla concasositos do aguas subtcrr6neas. Zn 

In 6rden do dcstrucci
6 n do Ins obras ilogales dentro del pl 

so sonale, el I podra solicitar la in­
zo quo nl focto 


-
n do In fuerza pxblica, a fin de ejecutar tal des

tervcnci6


n a costa do In persona o personas quo dcbieron hacer
trucci 6


In.
 

Cbras cn nroceso do construcci 6n.- Las personas
Art. 15.-


£fsicas o morales, quo al entrar en vigor esta Icy tengan 
po­

zos o est'n realizando obras de alumbramiento do aguns, o los
 

-
propietarios, poseedores u ocupantes a cualcuier titulo, 

do 


-
terrenos donde existan tales explotaciones o brotes esponta 


un plazo no ma
 noes do aguas subterrncas, est~n obligados on 

yor de sesenta (6C) dias a partir de la fecha de su pu ;ca ­

a los cua.les so refiore estaavisosci6n, a dcr al II los 

liy, debiondo manifestnr los gastos y vol6menes de las aguas
 

n del
 que esten utilizando, y llncar a satisfacci
6


subLorr&'neas 

que 6ste los hiciere 1.legar.
IN-ZZI los formularios 

It. 16.- Autorizaci 6 n ozra ponotrar on torrenos parti­

culares.- Cualquier Luncionario o empleado del IiZiI, o per­

n de la Zi
 
sona calificada, podr5 pcnotrar, previa autorizaci

6


y dospu6s dc haber jbteneido el
rocci6n Zjccutiva del 3NL?&1, 


conscntimionto 6el propietario, ackiinistradcr o arrendatario
 

so tonga conociriefto do ­en aquellos terrenos en los cuales 


cue r- desoa alumbrar a~uas subterr~neas, o do quo se estain ­

alumbrando, con Ja Linalidad do realizar los sondoos, estudios,
 

inspeccioncs u obras cue lucre nocesario a juicio del IN.MtI.
 

, ni las
Ni esta instituci 6 n, ni sus funcionarios y empleados 


personas autorizadas, sern rosponsables do danos y perjuicios
 

quo tongan por causa o fund:mento el ejorcicio de esta prorro­

gativa. Tampoco ser5 responsable el IU.D- I del hecho de haber
 

sido inducido a error sobrc la propiodad do un terreno, y On
 

a torcoros a construir pozos en
consecuencia haber autorizado 


terrenos cue no scan do su propiedad.
 

Art. 17.- Zxproniaci6n nor cnusn do intr6s otublico.- Z1 

-fectuar alumbramientoZstado tondr6 facultad pLra trabajos dc 

do aguas subterr!ncas en tormnos do particulares per via do 

cuando asi in oxija c1 intere's sus organismos aut6nomos o no, 
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publico. Si fucre necosario so procedcrAi a la expropiaci6n 
do los tcrrenos para estos fines, pudicndose proceder a su 

explotaci6n amn antes do concluir los procedimientos dc ex 
propiaci6n, sin quo on ningmn caso los particularcs quc se
 

considcron afectados .prtal medida puedan fundainentarse ­

exclusivamente on 6sta para dcrmandar reparaci6n par dafios
 

y perjuicios.
 

Art. 18.- Facultad do abrir oozes.- 21 IN2Jd:I tione plena 
facultad para abrir pozos do investigaci6n adn en terrenos 
particulares, cuando nocosito recabar dates geol6gicos o ­
hidr-ulicos en donde Io considere do lugmr, a fin de auxi­
liarse dc pozos o campos do pozos do exloraci6n. Zn estos 
casos, el Estado podr oresarcir los dafos materiales que pu 
diere causar a particuLares. 

Art. 19.- 7rioridades on !a ex-A.otaci6n.- La explota­
ci6n do a ;uas subterraneas con fines de abastecimiento dom6s 
tico, municipal o do cualquior comunidad, tondr prioridad -. 
ante la oxflotaci6n para cuzlquier otro fin industrial o de 
riego. 

Art. 20.- .ecursos on car os do nerluicios provocados 
nor unn taci6-.- Las personas fisicas o morales que ­

so sientan afoctndas con la construcci6n de un nucvo pozo, 
podr-n dirigirse al ih.2L- indicando tales circunstancias. 
La Lirecci6n Zjecutiva do esto organismo dacidir5 al ofecto, 
modiante ::esoluci6n, ya sea aceptando o desestimando el re­
clamo on cuesti6n. 2stas decisioncs podr~n soxr rocurridas ­
por ante el Consejo do ijiministraci6n del IN.-HI, dentro de 
un plazo do quince (15) dlas, a partir do la fecha do l Re 
soluci6n impugnada, dobicndo el interosado cntregar perso ­
nalmento on el IH2.<I, o enviar por corro certificado, sus 
reparos al Secretrio ox-oficio de dicho Consejo, quo Io es 
el Director -jocutivo dcl i _o-.I, nuien sovieterL al Consejo 
1andocurentaci6n correspondiente dentro del plazo do quince
 
(15) dias. El Consejo do ,.c,inistraci6n conocerL Ia impugna 
Ci6n y so pronunciar.f definitivzmonte, on un plazo nomayor 
do cuarenta y cinco (45) dias. 
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Art. 21.- .qc-nw, 'nttci 6 n osR.cial.- Cuando las nguas 

subtcrro'ncns soon del tipo mirvIl, medicinal, industriali­

zablc o t6rmicas, estcrin sujetas a reglanicntacion especial 

dictc.da por cl Fodcr Zjccutivo, luogo do conoccr las opinio 

nos del IiJ>7iI, dc Ia 3ecrotara do Zstado dc Industrial y 

Comercio, o do la Sccrcfaria do Estado do Zcalud ' blica y -

Asistcncia Social. 

Jxt. 22.- Estnblocimiento do sorvidumbro.- Cuando CI 

propictario do un prcdio, o un arrcndatario u usufructuario 

a cualquier titulo utilice aE;ua.s do un pozo ubicado fuera ­
do los limites do sus I)ro;ios torrenos, o sea propietario ­
de dicho pozo, el propictario c usufructuario a cualquier ­

titulo del prcdio sirvicfte, dcberL en todo momento permi ­

tir el paso del intcrosado hasta Ia. ubiczci6n del pozo, a fin 

do que aqu6i pueda ofectuar las labores do montoni.iento y 

reparacion que fueren ncccsaria'. -. sosi.mismo, cstablce la 
servidumbre nocesaria a los lados dcl canal, a fin de quo ­
el intercsado puoda procedor a las labores de limpioza y re 

paraci6n del mismo. 

1-Lrrafo.- 21 ducio o usufructuario del prodio dominan 

te cst6 on Ia obli.aci6n do recoger los matoriales o desper 
dicios que so produzcan come ccnsecuencia do las labores do 

limpieza. Ade:ns est, obligado a construir las O.ucrtas y ­

cercas quo fuoron necesariz-s pare cvitar la salida do anima 

los, y a proteger el lugar on el cual so encuentre ubicado 

el pozo, on forma tal cue so impida cl acceso do personas y 

animalos a dicho lugar. 

Art. 23.- ?crmiso n lrts oersonas cue so dedican a cons 

truir nozos.- Las persenas fisicas o morales c;ue ejccuten 

perforacicnes de pozos, deberan obtener ILa autorizaci6n del 

Ir:.ZI-I para dedicarso a est; clase do actividad. 

ZI INTh&II podr cancelc.r el peraiso do opcraci6n otor 

gado-, cu,'ndo las personas fisicas o norales autorizadas no 
cumplan a ecbalidad con io prcscrito on ostn Icy y su ..gla 

monto, y con las rccrr.en.acionL. dcl ELIt;I. La cancelaci6n 

podra' sor per un ticmpo dctcrmi ;ado, o par tic-ipo indofini­
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do. 1 Ir4L-,UI pc(rA lvvontar In sanci6n una vez quo In per­

sona rUsica o mnoral suspondida cumpla con Ins obligaciones 

puestas a su cargo.
 

Art. 24.- Re.non'abilicind c'o los ejocucorcs dc obras.-

Las personas isicis mcrales quo ejocuton obras do alumbra 
miento do aguas subtcr,-neans est.n obligndas a obscrvnr to­

dos las disposiciores do ia proscntc Icy y su 7eglacmento. 

Art. 25.- Procoscs vorhr lcs.- Los funcionarios y cmplea
 

dos del INJX"= quo ccnr.uobcn infracciones a Ia proscntc Icy
 
y'e su -Neglanonto, reiorente a la construcci6n do obras parn
 

alumbrar cguas subterrCno:s o a I. oxplotaci6n do dichas a-


Guns, Ievcntarin acts on ls cualos anotar4n los infraccio­
ncs comprobadas, la Lecha de in coprobaci6n y nombro dcl in
 

fractor.
 

Pzu'rrfo.- Dicbos procosos verbales sorvirn ante los ­
tribunales como pruobas do In infracci6n sicrpre quo Ias ac­

tas est~n firncidas por el funcicnario o emploado actuante y 
dos testigos requzridcs -,I efoccto, o par cl infractor sin ha 

ber hecho reserves de derocho. 

Lrt. 2 .- Snncionos.- Toda infracci6n a la prosonto ­
icy y a los oglamonts quo pcrn su aoplicaci6n dicte el Po­

dor Ejocutivo, serb sancionzda con mult: do -CJ35.CO a RLD -
2,030.C; dostrucci6n, por cucnta -del infractor, do la obra 
quo so hubiere roalizado on violaci6n a lo establecido on os 

ta ley; confiscaci6n do los czuipos utilizndos parn in cons­
trucci6n dc In obra, siampre quo fucron propiodad del infrac 

tor, o prisi6n corroccioncl do sais (6) dics a seis (6) me­
ses.
 

Y rrafo.- I cumplimieonto do ls sancionos quo sc im ­
pongan nl infractor no lo dnr5 derucho p,-xe aprovechar Ins ­
oguas subtcrr;nens on !as obrs de alumbramionto cause do la 

infracci6n. 

Irt. 27.- Trihin. ccmrc.cnte.- Los Juzgndos do -az so
 
rtn los tribunales comnptntoc pnrz conocer do Ins infraccio
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neB a la prescnte lcy.
 

trt. 28.- Reo 'Ancnto.- Dentro do los noventa (90) dias
 

do haber sido prcmulgada In presonto ly, el INZ2{I someterA
 

-al rodcr Zjccutivo el pyiyecto de loglzento para la aplica­

ci6n do la misma, tomando on consideraci6n las formalidades
 

t6cnicas para la ccnstrucci6n d2 pozos profundos y ins medi­

das necesarias parm cvitcx la ccntrminnci 6n quimica u orgbmi
 

ca do las aguas subterrcneas.
 

Art. 29.- Dcroraciones.- La presonto ley deroga l Capi
 

-tulo IV del Titulo I do ia Ley No. 5852, del 29 do marzo de 


1962, articulos del 21 al 26 inclusive, asi como cualquier ­

otra disposici6n lcgal quo le sen contraria.
 

DADA en Santo Domingo do GuzmAn, Distrito :Nacional, Capital
 
dc la Rep6blica Doninicana, a los quince dias del mes do oc
 
tubre do mil novocientos sesnta y nucvc, ahos 126o. do 1E
 
Independencia y 107o. do Ia
In stauracion.
 

Joaquin Balaguer
 

Publicada oficialmente on la Gaceta
 
Oficial n6mero 9162, del fro. do no
 
viemb'o do 1969
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PRESLOENTC DE LA REPU13LICA DOMINICANA 

,todo do confor"Idil con los formularlos quo IRI entrervar~n. 

7Art.lo.- ri 1~nrrTT r~odrA concrtdIor nnl rl17n dct un nio ­
al pro-,. otnrio, On2 ii rpo-.o nOl(~ ('r 6-iteo 65
Mflnronru f'in c~uo .o 
uso. rn cannr -le our' tr nac-.rrlcrr, cli cho pJl-o -11n Cnun P1l ­
propietario mn.i con 1o Trr-crito par nd~IrTI ­c-.lidr, 
,otrani Tnr p'fla r.,rlr'n :7nr sutcriznfic-s n congitnr tozcon at~n.
dentro ano la -.r.na O'n ncai6n re1 noo, abanclonicdo, id cual nor& 
considcracdo cc= ±v2nistoflta. 

IArt.11.- Trl ti1tular do un pomino,do conntrucci6n. dn 
zo n tar~l obl1q.10o at­

1.,- tlecutzir Ion obras rjno ordone ol INDR1I para2 

a) 	 Lirnitar Ion uenzton a Ion mutarLitidosy 

b) 	 liejorvr las obrn renJlizadmaj 

0) 	 !nstn~nr y rzt,:rqr Ion2 4iupo3itivos apro"zie.o! pa1 
ra ifor:cq p y 

d)Colcc-.,.r liqponitivoo ad r_-noz pzira !at lrcturn do 

2..- Cc -,ror-t-.orse a nf~ntar Ion norrnr: rf~lativan a la ­
opcracien 63 1;-- chr-Rz iv'r:.~ , 7 cirl-r~t~n en Tnt'.ria do 
6pocas edo banonb~- hoin e2!nr"Iin (In rcrlcl6m, C-tr., atre CO­

lcnorr'a ~i~~~] roqlar-.c'nto do l'is ztomua 'cdata quo 
Ilergoc ni expc~ir~o. 

3.- Ccrprc-crtrte--nn n nocsin 	 rrpvi~xvutowto:.cit~h 
dol I:Vla naltur-.1onr e l unio o ro, hIr.=nt 'o 1 ,as 

locir'~~L~i, cca oIon rnj!Po: *v.".' condicionerl an ­
quo no hv-icrran cuZoric~o lan obran rfrrc-t.vr-n. 

4.- Co-nrorn'.;ern n rn cr'rler P_ tttulo Onnrono o irritui.toO l 
agua tur~irz.-dr .I'rruvio t'r'rrlso cll 11'.D1,11, ns con'-o a n-ploar
In C-nirc-nn' 1nr on r ino~ para lo0: i o fue nuorizirda 111 o!)rn7 
-do alurbraiylonto. 

1Z.rt.12.- Lon iunrlic- do nourm qubtarrrn.'m vqt.m en In 
abliciaci~n do surnisstrar til IM17TN1 infor~neo contentivoa do Ion 
caudalcrn 4%lu.lrzlL!o. 

Xrt.13.- Tlon pozon dohnrln ccnntruirnn nn IA pnrb, rr~u al­
te posible, y ni :--.re n una oevacicrn suppcrior a cualciuinr fucn­
to do ContLnnc-n. 
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DE LA REPUDLICA DOMINICANAPRESIDENTE 

1rt.14.- L?1 sr czacfio dMI torrenO m1rndcodor iPI pozO 

debe a](ovaroo .!,j modo aimo ni arlun suporficial pueda dc-'91i 
varoe del pozo cun todan~ diracocionca. 

Art.15.- 71o podrf n aor conqf~iiTIoa pc~oa ctivns3 7onas 
do acciin, intorf~rv~n n.cnnj de'. acc.Cn~ do otros pozoz, a ra­
no" quc los in~erosadon don su consentirianto a tal construe 
Ci~n. 

un pazo 9or1g cio un rifni­7Art.1G.- Ta. 7onn Onh acci6n Oci 
sno do 250) r'etros 6ac rndlo en loa tarronos arnnon, y de 125 
inatroz on los arcilioon. 

4
Se ente-neprnL *or zona cc acdtn (I,- ln no-o, nc1Mrilla ean 

tro do In cual el1 nivol r6ci naun zubtarr~nea bnj~a a partir dcl 
inomento on quo furicioa PI. Pozo. 

1Art.17.- !!,oobh tanti l~o inr!-icario en (--]. rtfculcn ?ntnricr,
 
el Ii:'P'Tpar!- zutori:r-r >' concrue-.c-in 6c- rni- 7%c.intan ­

lcrr.u) 


que so o*,tcn,7n par 25 ri. tria-imlntao cla lo:- po­

zos, cn t,-rra~ios arenaow;, y IuiLpli-n2u a n lots tcrac­

doia rnorc.s, :i-rr y nea 1".s,-c tzrn lc ri cciein 

-

nou arciliosoo.
 

JArt.1S.- fln Ion cz"v em Ins cminles n(- roquiora, para (*C­
accin,. conn"rufm-r t-o:Co 10 ol!-norvaci6n,­tarm'ini'r liz ::on.-n de 


C6Sto3 So -ar~d pr CUerT,"a 411 .9onliitanto,
 

Art.19.- "'I sitio 'c!~ nnri'ornirm cos ., przo c'olm ser ar­
coviblo para pruc-b.is, Ln-r-,!4.onrn y revarnt'icnq del equipa on
 
homJboo.
 

2Art.70.- rjinnc-o c1 r.'"'c ont.1 -:1tunc~c, rl na cle un edifi­
clo, dr n!c(-lnr vmra dir;- nria n"w, CP. rlrco r-e!trcS rCal1 alr.ro 
r.ns3~!renirt Cal acificin. t:'!;n cdintzx,.nc'n pc-drlT nor at=cn 
tadn, torindoce, ;-n ccn:!i r.ci~n 3n -ozit-cip('a iinnoup e2.6C­
tricas, ruildos On eouipciv ii citron3 dctoraq. 

Art.21.- T'n 1o3 pac nm cunlon el --7ua !-ca nIumbrada 
por no~io dOG hrrbas, qnor" ol r1ntm4c. C'clar un, orf.cin v un n.G­
pacio entrc In c--,-'ia Ocl rnno y n] tj.:o de ia horihn, czun' pormi­
tzum a los ftcn-'.;zrirAs y cn ile'.on.ddzI 1';1-7)T introftcir. sc-ndas 

i oxr~n~­
r;iir la inatailaci-L.6n do Tranrmrtros3. 
para -. Iir e1 en!~ -nma I~PIp~r id 

)xt.22.- Cuzmndo loi m!t'4nn '%btrrlannos v-aimn Ing ca­
ractorls-ticaim do fi2.tracit-n natural rlia In z'rcnn, Ias d±intanciazi 

in~imija quo dacl"2rrln qv.-'.icr locaiaidon ion foc-cn, (!P contamina­
citm con respacic a pozon ccn~trUjS2os o por con3truirse, nor~n ­
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PRESIDENTE DE LA REPUOLICA DOMINICANA 

00 

Ian eiguientess
 

a) C'Smara spticn..... .............
... * 6.0"tror3 

b) Cloaca do bro...... **** .........
 

C) Iozorna. .. Oq* O SOe ~S 3
 

0) Pozo ahsorbc'nteo0carv'D do r-j..........3 

9) Corral do granja ccn bucii dr j ..... 

g)Corr.r'ntes do agua bet..............2 

r-n IONi 4P":3 CzxSON, las eiPntancias rilnimas ner~r detrm'ina­
das Por 01 ID~ifI 

f) y ) , podirin Ger nu ritowr ,In tvciuorc~o n1 cr~tprio cc1 Ir)n:!.P 

Canndo Ian for-nc.onoe, n~inrfic~hn~i sa On cyravn c-r '-.z o c 
lia rcr, )s.:'t-o~-~t, ~'ilanntcr~i 

Xf3n ucta':,dr! ai :r ronrr - particul-!res (fe cada~iac--x-co 3 rcr.cs 
caso, evoiiuane'o ol pc-6ar do pnr.ntrici6n 'e Ian bactrrias o~n cnda 
oportrnid~ad. 

quo ptieda a1cj'ar cl mcnrrxo r~r, :m~ re ?~nc 'mr-$. -e-n if r. i~- p),j 
ra obtcner cl nanto ' sncra.-O. La sinuienr tA li On-~rc&-, 
pzara dctcr.inzir el diL-;ntro en que dcunicaniis.rne un PC7.oz 

boi'ba tuh'!ria Adnr tub. aeane 

Ili 100 4 153 6 125 3 
Ia 12 79.5 a 191 125 5 203 a 153 6 
~a 18 

.6 a30 
:8 2t r, 

159 a 
254 n 
445 a 

2S5 
47G 
795 

153 
203 
2 rk4 

(,254 
6 
10 

305 
356 

10 
12 
14 

203 
254 
305 

10 
12 

5 a 75 715 a 1190 305 12 4n6 16 35S 14 
5 a 100 1190 a 1590 356 14 son 20 406 16 
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Vota, 11nata al diiretro do 12" Jln tuberlian act desicntn Dll 
ra diS.netro intj*-riar, y Ion iyoros Para el cdigr'tro IentakTor. 

Cy"PT"T.T V 

AHr.24.- Po-.5 firteninnou ncn aq-uoiiorl on Ion cinios 61 
aqua brota hnrta In zOUPCrfiCiCi 4011 t(c-rrnno an formna natural, 
vin necesidad do nrtofnCtc'n r'ec~nicon. 

?rt.20.- Vo~on aniairtouinnos non tniolos en Ion cum 
log Ins aquan ac olovan hnacto tn n~veli i.nic alto run.PI nivzct 
on -RI cin). han r-iclo nncontrpdon, n~n cruaz-io rno iiegan a ia nu 
perficic dial terrrino. 

Itrt.26.- Lai Pozon artoinnor, y ectmiirt-a.-iarion 4nbron 03 
ttr 14.; i,J-,nnnt? rmo ~ovr tnen nit rfu dc~ee In 
vupcrficle 6ai tmrocno hanvtn (-2. rnto siuorrior frtro~ On 

rc~:no eit.in~bien, o enta ion n nii na~r-In sucrier, Fe 
elis-ositivos qluo 1,crnmtcrn rrnuinr o nuqnpnd1r (-I flujo (!a 103 
Ltgu no
 

No podr~n sor utillnados rnvoatirr-ientos rnnuradon par en
 
cir~a dCi rLnnto suporior ir.;pnrrz'3ubio,
 

Art.27.- Ccnformo 1o dinpono In toy ee Cnntrol rl- la rX­
piotaCi6il y Coll vr~.cidn 6do lag Ayuin Suhterrlnns, (3. Podo-r ­
njacutivo nnta.hc~c.orV la"i vr'-i v r c2nnntdtr F-1 aiur'rrx-.n­
to y oi arrov(-c*-.MA into do iean ziuns del. suhciunio, en ion ca ­
son( !niq-'ient03 an 1o3 cue oo a.focta ci intcr&n pabiico: 

I.- Cunndo rnor la no7ro ' iotncC6n do ).oq n rciiA'ron no
 
corra el pN1iaro do nu o 4n tn ahintimiento do ion
 
nivoing quo irpicln su o::plctsci6n ncon~;iic--.
 

XT.- Cunnlo con Ini construcciA~n 0oa nucvan obran no irpi-
On o so reduzcn c-onic~ernhicr-cnto la axniotacit6n doa ion arrovo­
chanitintoo exintentes. 

III.- Cuz'neo exlttn rolioro ee cuo con t'n nurL-nto do In 
ei(potzcJ6n, a uina vrofunfi'znci,'m, inn ac-urnda Or, innq clrn, pu­
diera rraguitnr tinn Snvanilln Odo zi-quna onlaan %i otran prrnicio­
an parn ei tin aqr~coain£u!tri'ai, o donC'tico eo inn anguaoe 

TV.- Cunrco In min anicnd 6o Iano aquau alt-nbrandan pucda 
afectar In fortiliinc dc inn tierran. 
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V.- Cuando-I anrovcechmn,±ento do 18-1 Amn 001 cub'
gio convencin hncormn co£-hinzdo COn al aprov-hamion-to-e
188 arjuri uupcrficialca, 

VI.- Cuandlo n1 'ib'tir.-fento c'o 103 nivc~ng cin lirn8CUT'2rC,t05 C rro2" ran ,,ca z.nta-njont-o "'rju-1ic±,-%r~q en nonail urnanan mi~n puiI- rflo7u-iUcar .1-: Cirfl'tcf.n dc eL'i1.f-
-, 

Cios, reclon de dronaj !, etc, 

VII.- Cumndo la r l(-nintn'16n- n~ n-rSc'nrra np-ra proporclonar -.aaranizar ci. scrviclo pC'bLjCo ()o aqua potts,:lu­a lan poli1licioncej. 

VTIT.- Cu'nro por cm1c--nr otra mnuse. so atocte al inter6a p~blico.­

7Art.28.- Se 6no:,7in,-n zcrna do V-c'. rmnl refcioesOn Iirc rquo nr'r niin cc'irf :Irn . o L-r miidoraciontis do intc-r'n e2~.c,".~r c~~v h--,,a 0-7=Ptaclo o d1ccrotci 1.. j z--Jac'.co-i~r0rlzrnuuvmo ao zr!; ('n nlir~in- rq lin a'nuas del.sto~ 

Laf zonna (4, ve £0c clzufcrr~n zn 

I.- zonert eo Vedas on la-3

eOctracclorri sin 

o'ua no fmi p-C5I~h]3 aur-,ntrir 1-r
rienco do nbcatir 10.11c~nlr-rintoa acuficro'j. 

2.- ?onnnn cP on~Y a!Ol mo I.-i cnnrlear! Inn :-,-ntai 

3.- Zcnnni ",? vc.'n- cn 1-a in 2jLa zcl o -.. ntcn 
Indurntrialva, (5r(! o tro 

4%n vocf'3v rio lP'itar las 11~,' r c:r-ir' l, ­
reducriY-n d.o.l aC aya usc .r>2( lc= i-~'c
 

cI~n, 0 lit 
 nIozi(1Pcl.1 c ctnc16n. 

cilu!rxi.a.-n 71 ~ ti -'r mtcr,1-!,rcc-1 cna tin On. Lnur ­
clo Ian r-trnrclrr-. 

rn c*:-1a',Ao '. tcr, r'roan cvr-nta i Inr pbico y ain J"'rJulclo CL Ion rrvicic rilblicco y uuion 6c7.T-t~cr-. 
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PRESIDENTE DE LA REPUBLICA DOMINICANA 

CU'ITULO V11 

Art.1. !' t~r~ti ~o rmirc.','.chmr nn t'.Oc!O TOMrorto las
llgUat rubterr .o.2n nor c,-ur,, On~ jIntc!ret rCih.1co, nGn cuanclo ­
so ancu4cntrcr. en tarrcncG propieda.d do particularc5. 

).rt. 32.- M 1 IDI~T Tpodr" rzn 1,-. consi4rme-cl6n cle ­
un pomo ft-ntro OQ r-in cnz d~o acci-n.Io otro, ri~r--pro y cuando 
ento Ct1i'o, hiya p .ecnoclcbo abanedonai~3o por-un Jlapto clo cinco 

7Art.33.- Lou pc::on orrdinarion, uonn !Irr C ariacan~ato 
dcn-tro cc la zc' n d nc nf-r' -- ; rnzo-3 orlnrco, nio'r'pra 
y cunndco cot ,h z-ituaicncr a una diita-ncia do n'or loa rrnos 30 tra*­
troo ICdo ic',Os pco'oz. 

tr;-'o: '=rct-ron -z-n U. ccp-r-.ccl:n Cto *-, Tbrnr-Lhr. 
fiviso, al I7 Co, tal cc-.r't cirjn'nntro c! ,fl horns. en ha ­

locallzziri;rn Cr2 lant.i y 1In pr:rfiona por c,.'onta 'Oc quian
var'-m cjccuta-d&. las~ oi-rus. 

ri rm-T -,'rnr c-rri a ci:*nn j-nrsnP,! ff-c-p o r'orn 
Ion, 1o2n LC. s Cat:OFq ('11c ii(rr c1rc.-as. 

1-rt.2 . - !;chn2. r-:o-.i s ~Caq o rrale1c n r epri'o 
ren r~z(n :r I~i or 'z,- r qr n ci x~r''Dimur 
to cc;t el pcrf:i neol',rico Co in rcrcrrrni6n ruozctras do dicho 

prsnarc. cricncur~~'-rt on Qt ivc.'.r clf In pcrforzci&n 
y czi'Jr 1In 7--ccn'tn-'jn fl.~~~t.,~o] ;-s rocr2'tr.1a ek-'1 pcrfil
VOCOMUJ.CO quo ',,i)-,:.rOn lclo tor"adnc haolka ..,l 'r,'Onto. 

Ari:.37.- 1"- '7''7:-- 1nib (IQnr rnn 0.(- ai'1rm2. Co 
br-nmcento y f t.1-cnilrf- lr-i r.~in-)fu nc.d' 
en un pln~o r.(!rc7tc'ric, -'4ror it:o dichac o;,r'ir qn conotruvan 
r.m- el j:#:r:rd.z zr'iof~ro o n 11 r-zar lian cc ~icer-' im 
puoctii por cl12D~I 

h~rt.3S.- rDichaz c.-r.- J-oir:in crt rr-,ce&-Trr o ('!'F­
truir-- cun~co no za ajzl2 1z3i dinpoicionorn ear la LeY d~r 
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L2tan Jdw 
PRESIDENTE: DE LA REPUEO ICA DOMINICANA 

Control en In rxrlotain v rc'n%-- rf'C-1.n do la AfeUaa sub-
Veda ccrrr-f;Pcndirpntr, o a ln. .p oacorn ri7Iqli o'bra al particular. o 

t)ADO on SftntO fo"inr'O cq. rIrrn# TPintrito VcccpitAI 13P la RPeil~ D.-' c nI lagdlari Cal r~-- de ~ini fnv~~et 9 ~ tenta y s'ite, U.io., 1.3410 laIlgepncci nriccna1o ol 
llO~tZ1=1ci 6n, OI.Idr-neni 11,d 

Jan Mun Dainquer. 



DE RECURSOAIIIDRAULICOSINSTITUTO NACIONAL 


INDRIII
 

DE ILIDROLOGIADIVISION 

YAPROVECIIAMIENTODE IflVESTIGACION 
DE LAS AGUAS SUBTERBANEAS 

PLAN NACIONAL 
CONTROL 

PLANIACAS
 

DE POZOS Y EXPLOTACION
PARA LA CONSTRUCCIONPEGIJIENTACION 

EN TODO EL TERRITORIO NACIONAL 
DE LAS AGUAS SUBTERRANEAS 

las aguas
E1 IhDMMI es el organismo encargado del control de 

" 
Ley 487 del 15 de 

en todo el Territorio Nacional"
subterraneas 


octubre de 1969.
 

Sobre permisos para la Construccion do Pozos.
 

moral deber.:
La Persona fisica a 
mediante una co..unicaci 6 n 

para tales fines,
Hacer la soliitud formal..-


enviada al Director Ejecutivo del 
instituto Nacional de Recursos Hi­

a 'sta con el formulario HP-i que po­
acompafandodr.ulicos (D11) 

cual se podr.­
del PLA , IACAS, debidaflente llenado, para lo 

dra retirar 
un croquis a esca

del Plan, Adem.s, anexara 
con los T6cnicosorientar 

m.s relevanlas obras fUsicasdonde se destaquenla 1:20,000 6 mayor, 
suma no reembolsable de RD$10,00
 

tes del area de Proyecto y pagara 
la 


por la solicitud de cada permiso.
 

6n Ejecutiva y par
 
conocida la s'olicitud par la Direcci
.- Despu's de ser 

6 s del PLANIACAS se le comunicarS 
al 

la Divisi6n de Hidrologla, a trav

6n o el rechazo de dicha solicitud
 

interesado, par escrito, la aprobaci


a partir de la fecha de recibo 
do In
 

en un plaza no mayor de 15 dlas 


isma.
 

5 previa presentaal interesadose otorgar
El permiso correspondiente 

del mismo debera hacer,
de pago que par conceptoci6n del comprobante 


la siguiente escala:
al INDRII scg6n 
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a 6" de 	di;Imetro harta 50 m do profundidad RD$25.00
1.3.1.-	 Pozos do 2" 
(suma
- de mas 	de 50 m. do profundidad $0.20 por cada metro adicional 


no reembolsable),
 

Pozos de 	8" a 22" hasta 50 -m de pronfundidad RD$35,00
1.3.2.-

cada metro adicional (suma- de 'm~sde 50 m, do profundidad $9.30 por 

no reembolsahle),
 

s, hasta 50-m. de profundidad RD$40.001.3.3.- Pozos do 12" y-m
5

de mas do 50 -, de profundidad $0.40 por cada metro adicional (suma 

no reabolsale). 

estara por el Director Ejecutivo del INDRHI. 
Parrifo: 	 El perniso fifnado 

Parr fo: El poriniso solo es -vlidopor -un perfodo do 4 meses y la loca 

ser cambiada sin la aprobaci6n del ITDRIII.lizaci6n 	del pozo no puede 

1.4.-	 La persona flsica o toraJl so ca-pro-mete a: 

1,4.1.-	 Realizar un =ucstrco litol~gico y do agua (de cada aculfero penetrado)
 

durante 	el proceso do perforaci6n sgc-Gn se lo especifique PLANILCAS.
 

Adezais perinitir5 la supervisi
6n de 6s-te durante todo el tiempo que du
 

pena de tener que
ro la perforacifn, quo no ser5 =ayor do 4 -meses, so 


revalidar el peoriso licencia de perforaci6n, por cuya actividad de
 

-u-a do $40.00 on el 5mbito del Distrito Nacional y $0.50
ber5 pagar la 


(sa no reembolsable).
adicional, por cada Km fuera do este 


1.4.2.-	 Instalar los dispositivos adecuados para la medici6n do los niveles.
 

1,4.3.-	 Esta reglamentaci'n es extonsiva a perforaciones para fines geot cni­

cos y pozos filtrantes.
 

Sobre Ensayos do Bombeos y Licencia para explotaci
6n do Aguas Subterr5
1.5.-


neas.
 

Dcspu'fs 	de finalizada la perforaci6n, el interesado debera comunicar
1.5.1.-


al PLANIACAS su decisi6n do realizar o no ensayos de bomboo. Cuando
 

decida la realizaci6n do cualquier ensayo, deber5 notificar al INDRIII,
 

semana de antelaci6n, las caracteristicas del equipo de aforo
 con una 


a usar y la Compafila quo lo realizari.
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1.5.2.-	 PLANIIACAS supervisar5 los ensayos de bombeo y/o tendr5 acceso a los datos
 

de campo obtenidos durante cada ensayo con la finalidad de definir 
las
 

curvas correspondientes, y calcular los Parfmetros Hidr~ulicos 
del Acul­

fero, y la calidad fUsica-quimica del agua.
 

Parrafo: Se tomar~n 3 mucst.as depgua, como-mnnimo, durante las pruebas, 

a travs de la Divisi~n de Blidrolog~a, cmitira un documento
1.5.3.- El INDRIII, 
a explo­oficial: Licencia para Explotaci6n, donde se indicar5 el caudal 


tar en el pozo o pozos construldos. Esta Licencia deber5 ser renovada
 

cada 3 ajos, y por dicho concepto el INDRIII cobrar5 RD$25.00
 

Este documento estard firmado por el Director Ejecutivo del
Parr5fo 1: 


INDRII.
 

se reserva el derecho de ordenar a la persona fUsica
Parr-afo 2: El I'MIRHI 

o moral la reducci6n o suspensi
6n temporal de la c.xplotaci6n, cuando haya
 

alguna crisis de orden hidrol6gico Csequa) o de car~cter nacional.
 

en la obligaci6n de proporcionar
Parrifo 3: La persona ffsica o -moral estE 

todas las facilidades a la Divisi6n de idrologla del INDRRI, para realizar 

chequeos peri6dicos respecto de la c:plotaci
6n y el control de la calidad 

se har5n dos muestreos anuales como
fUsica-quimica del agua, para lo c-ual 


minimo o los que esta Divisifn considere de lugar.
 

La persona fUsica o moral queda comprometida az
1.5.4.-


Suministrar a la Divisi~n de Hidrologla del INDRHI, las caracterfsticas
1.5.4.1.-

el pozo
generales especificas del Equipo de Bomoeo que ser5 instalado en 


(Motor y Bomba).
 

1.5.4.2.-	 Instalar un medidor volumrtrico en la descarga del pozo, seg'n se lo seja
 

le PLANIACAS.
 

instalar este mecanismo de -edici6n quedar5 invalidada di-
Parrnfo: De no 


cha licencia.
 

3 

La persona fisica o moral pagara al INDPIT RD$0.000625 por cada m explo


1.6.-


tado.
 

Dicho pago se har5 en encro de cada nlo,
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(300GP.M.), paga
 

Ej: Una persona que explote 
mediante un pozo de 68 -3/h 


ria aproximadante RD$102,00 
cada ano,
 

Esto con un ritmo de explotaci6n 
de 12 horas por dia y 200 

d'as por afio,
 

1:Cuando la explotaci6n sca 
menor de un litro por segundo 

Q[s-


Parr5fo 


15.G.P.M.) queda exonerado de la licen:ia 
de explotacion ya referida,
 



Instituto [acloal do
 
R-cur s KI r uIicos
 

(I~DRH i) 

AVESO 
Se avisa al pOblico en general y especialmente a los 

propietarios de terrenos ypozos perforados, en todo el pais, que 
este Instituto est Ilevando a cabo el Plan Nacional de 
Investigaci6n, Aprovechamiento y Control de Aguas 
Subterrfneas (PLANIACAS), con elfin de determinar la situaci6n 
actual de explotaci6n de las aguas subterr~neas, el potencial y 
la calidad de las mismas; viabilidad del desarrollo, 
establecimiento de directrices para su aprovechamiento; 
inventario de pozos y regularizaci6n de perforaci6n segLn la ley 
de Aguas Subterr~neas. 

En virtud de los meltiples beIeficios que estos trabajos 
pueden reportar, tanto al pals como a los propietarios, se rueg 
a la ciudadanfa prestar toda la cooperaci6n que requierar s 
funcionarios del INDRHI en estas labores, sobretodo, permi.irel 
acceso a sus propiedades para los fines indicados, ya que las 
mismas redundar~n en beneficios de todos, de conformidad -on 
el Artfculo 16 de la Ley NQ 6 del 8 de septiembre de 1935, de 
creaci6n del INDRHI. 

Asf mismo, se hace del conocimiento p~blico, que esta 
Direcci6n Ejecutiva ha procedido de acuerdo a la ley y articulo 
citado, ha autorizar adistintos funcionarios de este Instituto a 
penetrar en todos los terrenos, rios, manantiales ocuerpos de 
agua en general, con fines de mensuras, sondeos, estudios 
necesarios para sus proyectos y la realizaci6n de obras que 
fueren indispensables. Reiteramos que el Onico objetivo de 
estos trabajos, es determinar el potencial de las aguas 
subterr neas. 

Para los efectos del presente aviso ycon el objeto de evitar la 
acci6n de personas ajenas a esta Instituci6n, los funcionarios 
del INDRHI estar~n provistos de la identificaci6n 
correspond iente. 

DIRECCIONJ EJECUTIVA DEL JIDRHI
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Instituto kIcionaI de 
Recursos Hidriulicos 

(IiNDRHI] 

AVISO
 
Se avisa al p~blico en general y especialmente a lospropietarios de terrenos ypozos perforados, en todo el pals, que

este Instituto estA Ilevando a cabo el Plan Nacional de
Investigaci6n, Aprovechamiento y Control de Aguas
Subterr~neas (PLANIACAS), con elfin de determinar la situaci6n
actual de explotaci6n de las aguas subterr~neas, el potencial y
la calidad de las mismas; viabilidad del desarrollo,
establecimiento de directrices para su aprovechamiento;
inventario de pozos y regularizaci6n de perforaci6n seg~n la ley
de Aguas Subterrgneas.

En virtud de los multiples beneficios que estos trabajos
pueden reportar, tanto al pals como a los propietarios, se ruega 
a la ciudadanla prestar toda la cooperaci6n que requieran los
funcionarios del INDRHI en estas labores, sobre todo, permitir el 
acceso a sus propiedades para los fines indicados, ya que las
mismas redundardn en beneficios de todos, de conformidad con
el Artfculo 16 de la Ley NQ 6 del 8 de septiembre de 1965, de 
creaci6n del INDRHI.

Asi mismo, se hace del conociniento p~blico, que esta
Direcci6n Ejecutiva ha procedido de acuerdo a la ley yarticulo 
citado, ha autorizar adistintos funcionarios de este Instituto a 
penetrar en todos los terrenos, rfos, manantiales ocuerpos de 
agua en general, con fines de mensuras, sonaeos, estudios
necesarios para sus proyectos y la realizaci6n de obras que
fueren indispensables. Reiteramos que el Onico objetivo de 
estos trabajos, es determinar el potencial de las aguas
subterr~neas. 

Para los efectos del presente aviso ycon el objeto de evitar la
acci6n de personas ajenas a esta Instituci6n, los funcionarios 
del INDRHI estarAn provistos de la iderlificaci6n 
correspondiente. -44-

DIRECCION EJECUTIVA DEL INORHI
 



APPENDIX DINSTITUTe NACIONAL DE RECURSOS HIDRAULICOS 

(INDRHI) 

PEMISO PARA EXPLOTACION DE AGUA SUBTERRANEA 

N2_
 

El presente permiso so oforga a: 

Notanbi e de Io porsona 1/sic o moral
 
Para la exploracion do agua subterranea 

a 


a traves del pozo SegdnN2____________INDRHI
de (puligs.) de diametro, rm) de profundidad? amparado por el 
permiso de -perforacion NS do fecha 

Ubicado en: 

(Parajo, Soc cion, Municipio, Provlncio ) 

(Hojo topogrcfica, Cuodrf'cula , Cocrdonadn aproximado )
Caudal maximo do explotacion autorlzado 

M3 /H 

Periodo do validez de esto permiso 

NOTAS IMPORTANTES-
Para la validoz de esto pormiso es necesario quo el pormisionar'o: 
I.- Instale dobidamento el medidor indicado. 
2.- Practique un orificio en el pozo a fin de facilitar a la division do hidrolo­del INDRHI, las modlcionesgia do los niveles piozometricos, y/o la toma domuestras para determiner la calidad del agua, poriodicamentoi asi comotambien pormitir la revision, en el momento quo la DfvisIon do osto instituto

consldoro convonlonte, del caudal explofado. 

Focha Director Ejecutivo 
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INSTITUTO NACIONAL DE RECURSOS HIDRAULICOS 

(INDRHI) 

PERMISO DE PERFORACION DE POZO 

N2'
 

El prosento pormiso se otorga a: 

restdento 
Nombre do la persona ftsico o moral 

en (Paroje1 Soccidn, Municipio, Provinclo) 

Pora la perforocidn do un pozo ubicado on 

(Parajo, Soccidn j Municipio, Provincia ) 

(Hoja topogrofica, Cuadriculo , Coordono ds aproximada. ) 

Con las siguiontos caractoristicas: 

Didm. Perf Pulg. Prof.: Metros 

Tipo de camisa Tipo do porforacidn 

NOTAS IMPORTANTES: 

I. Este permiso es valido por cuatro (4) moses 

2. El permisionorio notificara af INDRHi, con una somana do antelocion, ol inicio 

do coda ensoyo do bomboo y ol oquipo quo so utilizara. 

3. Es obligaclon dol prmisionario y do la omprosa pcrforadora, entregar ai 

INDRHI los muostras do porforacion y las muostras do agua do coda acuifero 

ponotrado. 

4. Es obligatoria la instalacidn do facilidades para la modicion do los niveles. 

Fecha Director Ejecutivo 



FORMULARIO HP4fREPUSLEItA D OMI NI CAN A 

INSTITUTO NACIONAL DE RECURSOS HIDRAULICOS 
INDRH I 

PLAN NACIONAL DE INVESTIGACION APROVECHAMIENTO Y CONTROL
 

DE AGUAS SUDTERRANEAS CPLANIACAS) 

SOLICITUD DE AUTORIZACION PARA LA PERFORACION DE POZOS 

FECHA: 

PROPIETARIO 

_OMBRE" 	 CEO: SERIE:_ 

TEL* 

SECCION: 

DIRECCION: 

- MUNICIPIO: 

PROVINCIA: 

UBICACION DEL 	POZO 

COORDENADAS 

PLANO N_ ZONA HIDRO GEOLOGICA N_ 
(So2dn IUDRI I) (Sogun JNOR1) 

PARA JE SECCION: 

MUNICIPIO PROVINCIA: 

PARCELA NO: DISTANCIA AL POZO MAS CERCAJO 	 N. 

OATOS TECNICOS DEL POZO 

CAUDAL ESPERADO. MA PROF. ESTIMADA A PERFORAR: _
 

DIAMETRO DE PERFORACION:" Pulg. DIAM. Y TIPO DE CAMISA:
 

FECHA DE INICIO DE PERFORACION- FECHA EST. FINALIZACION DE PERF.
 

USO DEL POZO 

RIEGO: TAREAS INDUSTRIAL GANADERO_DOMESTICO 	 _ 

EMPRESA PERFORADORA 

NOMBRE: 

DIRECCION __ 	 TEL 

RESPONSADLE
 

OBSERVACIONES SOBRE LA SOLICITUD (PARA USO DEL INDRHI) 

NOTA IMPORTAITE: 	EL INTERESADO SE COMPROMETE A PAGAR AL INDRHI LOS GASTOS EN QUE
 
INCURRE LA APROBACION DE LA AUTORIZACIOt. -47­



INS'TITUTO NACIONAL DE RECURSOS HIDRAULICOS 
INDRHI 

PLAN NACIONAL DE INVESTIGACION APROVECHAMIENTO Y CONTROL
 

DE AGUAS SUOTERRANEAS (PLANIACAS) 

SOLICITUD Dr AUTORIZACION PARA LA PERFORACION DE POZO'S 

FECHA: 

PROPIETARiO 

NOMBRE: CED: SERIE; 

DIRECCION: TEL: 

SECCION: MUNICIPIO" 

PROVINCIA: 

UBICACION DEL POZO 

COORDENADAS
 

PLANO N .: ZONA HIDRO GEOLOGICA N_(5@,Jn ltlDR1 I) ( $egw'a INORMI) 

PARA JE SECCION: 

IWUNICIPIO PROVINCIA" 

PARCELA N: DISTANCIA AL POZO MAS CERCAtO M. 

DATOS TECNICOS DEL POZO 

CAUDAL ESPERADO M_% PROF. ESTIMADA A PERFORAR: -M
 

DIAMETRO DE PERFORACIOH" Pul. DIAM. Y TPO DE CAMISA:
 

FECHA DE INICIO DE PERFORACION FECHA EST. FINALIZACION DE PERF.
 

USO DEL POZO 

RIEGO: __TAREAS __ DOMESTIC 0 INDUSTRIAL _ GANACERO 

EMPRESA PERFORADORA 

NOMBRE. 

DIRECCION: TEL 
RESPONSABLE
 

OBSERVACIONES SOBRE LA SOLICITUO (PARA USO DEL INORHI) 

NOTA IMPORTAPJTE: CL INTERESADO SE COMPROMETE A PAGAR AL INDRIlI LOS GASTOS EN QUE 
INCURRE LA APROBACION DE LA AUTORIZACIOt. -48­



INSTITUT'O NACIONAL DE RECURSOS HIDRAULICOS 
(INDRHI) 

PERMISO DE PERFORACION DE POZO 

N2_ 

El presente pormiso so otorga a: 

moral j resIdentoINambre do La perona f13ica o 

en (Paroje, Soccion, Municipio, Provincla) 

Para la perforaciodn do un pozo ubicado an 

(Parajo, Soccion, Municipio, Provincia ) 

(Hoja lopografica, Cuadriculo, Coordonacds oproximado. ) 

Con las sigulontes carocteristicas: 

Dicm. Perft Pulg. Prof.: Metros 

Tipo de camisa Tipo do porforacidn 

NOTAS IMPORTANTES: 

I. Este permiso es valido por cuctro (4) moses 

2. El permisionario notificaro al INDRHI, con una somana do antelacion, ol iniclo 
do coda ensayo do bomboo y ol oquipo quo so ufilizara. 

3. Es obligoclon del pormisionario y do la emprosa perforadora, entrogor al 
INDRHI los muostras do perforaclon y las muestras do aguo do coda acuiforo 
ponetrado. 

4. Es obligotorlo la insialocldn do facilidados para la modlclon do los nivelos. 

Focha Dlroctor Ejocutivo 
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(IN)RHI)
 

PEMISO PARA EXPLOTACION DE AGUA SUBTERRANEA
 

N2
 

El prosonto pormiso so otorga a: 

Nornbre do la porsona fl'sica o moral 

Para fa exploracion do agua subterranea a traves dol pozo N2_____________ 
Segdn INORHI

de (pulgs.) do diamotro, (m) do profundidad, amporado par el 
permiso do -porforacion NS do focha 

Ubicodo on: 

(Porajo, Socci n, Municipio , Provlncio 

(Hojo topogrofica, Cuadricula Coordonooa3 aprozimoda 

Caudal maximo do oxplotacion autorizado M3/H 

Poriodo do validoz do osto pormiso 

NOTAS IMPORTANTES:
 

Para la validoz do esto pormiso 
 as necosario quo of pormisionar'o: 

I.- Insiale dobidamonto of modidor indicado. 
2.- Practiquo un orificio on ei pozo a fin do facilitar a la division do hidrolo 

gia del INDRHI, las modiciones do los nivolos piozomotricos2 y/o la toma do 
muostras para dotorminar la calidad del aoua, poriodicamonto i asi coma 
tambion pormltlr la revision, on al momenta quo la Divlslon do osto instituto 
considero convonlonto, dol caudal oxplotado. 

Focha Director EJocutivo 
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