
 

 

 

Ground-Water Possibilities in the Quebrada Los Ghoros

by
Uilliam W. Doyel

A 2-day reconnaissance was made in the Quebrada Los Choros in

response to a request from CO RFO for information regarding the ground-

water possibilities of the quebrada.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Géologie Setting

The quebrada is eut into older rocks which hâve little or no

permeability and^therefore, cannot serve as sources of ground-water

either for wells or for recharge to the unconsolidated sédiments con-

tained in the quebrada. ■ Any ground-water supplies in the quebrada will

corne from rainfall that has fallen on or drained into the valley and

seeped into the ground, reaching the zone of saturation. Additional

recharge could corne from underground flow in the unconsolidated sedi-

ments in the tributary quebradas and in the central or longitudinal

valley.

Upstream from Punta Colorada, the point at which the quebrada

enters the central valley, there are several narrows in which the rock

walls of the valley nearly corne together. Because of the restricted

width of the valley little ground-water could be passing downstream as

underflow.

Downstream from Punta Colorada the quebrada Los Choros cuts through

the unconsolidated deposits contained in the central valley. From the

central valley to the coast, the présent channel is eut into unconsoli

dated sédiments which fill a much larger valley eut by the ancient river

when it carried large volumes of water. Tributary vaüeys^also developed.

Subsequently both the main valley and tributary valleys were filled with

sédiments.Rock ridges and hills which had remained in the river valley as

erosional remuants at the time the valley was eut to its greatest extent

were covered either completely or partially during déposition of the

sédiments filling the valley.
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A few kilometers upstream from the village of Los Choros Bajos

the présent quebrada has eut through a rock ridge which extends into

the valley from the south side. Although the ridge probably does not

extend completely across the old valley it serves to restrict the flow

of groundawater in the sédiments.

Uplift of the area, a lowering of sea level or a combination of

the two resulted in the.present channel of the quebrada Los Choros.

The stream is still eroding when it carries a flow of water

Présent ground-water supplies

The village of Très Cruces, about 10 km upstream from Punta Colorada

obtains water from dug wells. The wells are approximately 50 mts deep

with 1 meter of water having almost 700 milligrams per liter of total

solids. The water is contained in the alluvium in the valley.

Two wells, one 40 meters and the other 47 meters deep, supply Water

to the town of Punta Colorada and for a small concentrating plant. The

water contains approximately 700 milligrams per liter of total solids

and about 30,000 liters of water are extracted per day with no apparent

decrease in the supply. Another well will soon be put into service as

a supply well for the populace.

A dug well supplies water for the property belonging to the Direccion

de Vialidad along the Pan-American highway about 10 kilometers Southwest

of Punta Colorada. The supply is limited and the quality of the water is

not good.
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about 1 kilometer from the point at which the road enters

Another dug well along the Pan American highway at El Trapiche,

quebrada Los

Choros from the south, supplies drinking water for the El Pleito and

Desvio Norte mines. The water is transported by truck to the mine^

which usef about 32,000 liters a day. Other mines and individuals also

obtain water from the well but the quantity used is unknown. It was

reported that there has been no noticeable lowering of the water level

as a resuit of the withdrawals. The water contains approximately 1,000

milligrams per liter of total solids.

The water supplyfor El Tofo mine is obtained from a dug well at

Los Choros Alto^at which point the quebrada Los Choros Altos enters the

quebrada Los Choros. Four wells hâve been completed in north-south line

with only the northernmost well being used and the others serving as a

reserve supply. The wells range from 16 to 22 meters in depth. The

southernmost well encountered rock at 16 meters but the others were ter-

minated in alluvial sédiments. The well being used supplies an average

of 4â0nCubic meters a day of good quality water, with no apparent decrease

in the supply.

The village of Los Choros Bajo obtains water from seep springs and

drains in the floor of the valley. Xhe older imperméable rocks are at

or near the surface and act as a ground-water dam, impounding the water

moving down the quebrada. The seepage and infilitration into the drains

represents the amount of water that is flowing thnough in excess of the

water impounded or lost by évapotranspiration. The water contains ap-

procimately 1,000 milligrams per liter of total solids.
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Summary and Recommendations

Above Punta Colorada ground-water supplies in the quebrada Los

Choros are limited and little water is passing downstream through the

sédiments in the quebrada.

From Punta Colorada downstream ail of the unconsolidated sédiments

in the centraf valley, the tributary drainages and the old valley through

which the présent quebrada passes serve both as potential areas of recharge

and ground-water réservoirs. There is annual rainfall in the area, and

although the amount is small, most of it is absorbed into the ground. The 

part which is not subject to évapotranspiration probably moves downward to

the water table. The gradient of the water table is seaward and the que

brada may be acting as a subsurface drain for the unconsolidated sédiments.

A ground-water investigation is justified for that part of the quebrada

Los Choros and surrounding area from Punta Colorada to the Pacific Océan.

It would be necessary to détermine the thickness of the sédiments, depth

to the water table, thickness-of the saturated sédiments, extent of the

groundwater réservoir and the quality of the water. Withdrawals would be

limited to the average annual rate of recharge to the aquifer, unless a planned

program of ”mining water” was undertaken, either in the hope that there are

periodically large recharge incréments, or as a planned feature of an économie

development. To obtain this information a test drilling program would be

necessary. A gravity-meter survey also would be justified to détermine

the location and extent of the larger bûried masses of rocks.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

In Los Choros Bajo the présent water yield represents the average

annual recharge, with the exception of the water that is passing as

underïlow through the présent channel. Additional water could be ob-

tained but if by means of wells the water table probably would be

lowered to the extent that water would no longer flow from the seeps

and drains. Pos'sibly a better solution would be to lengthen and deepen

the présent drains, thus secufcing more water, at least for a time.

It would be advisable to carry out a land-use and économie study

in the area before spending funds on a program of ground-water studies.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

INSTITUTO DE INVESTIGACIONES GEOLOGICAS

6Z3LABORATOBIO OUIMICO

TEATINOS 50-87 PISO

TELEFONO 8 7 4 2 2

SANTIAGO

ANALISIS DE AGUA
Remitente COKfO - Beccld* Ak**b Subttrrérttt Certlficado N’ 2WT

Oréaa Corfa M*lt23

Procedencia Cimw S*1 (iKKatra B*l) Deptot Sarana CoMuaat Kiguara

ICO

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 
 

 

INVESTIGACIONES GEOLOGICAS
LASORATORIO QUIMtCO

TEATINOS 50-8» PISO

TELEFONO 8 7 4 2 2

SANTIAGO

t>2.3

ANALISIS DE
Remitente

Procedencia

Certiflcado N* 2077
Ordaa Cerf» IT1423

Chorva 1*1 («Matra 1*1) Deptoi Sarana Ceaamat IHgsara

Muestra tomada por : a laa 900 atiButaa * taa^. 21* C

mg/l CaCOj

CATIONES mg/l me/l % ANIONES mg/l me/l %

Calcio (Ca) 106 S«40 1 Hidrôxidos (OH) 0
Magneslo (Mg) 20 la*2 Carbonatos (COj) 0
Sodio (Na) 107

Bicarbonates (HCOj) 199 3,20
Potasio (K) 0,11

Sulfatos (SO.)) 240 9.00

1 Cloruros (Cl) 114 3.27

Nitratos (NOj) 11 0.13

Boro (B)

Fluor (F)

Silice (SiOz) 22
11,78 1 . 11.71

I
Dureza total: 391 pH: 7,71 « 19* c

carbonatosa; 1*3

no carbonatosa: W8
Anh. Carbônico dis. (COz):

Conductividad:

é,0 mg/1

Alcalinidad Total: tt

Sôlidos disueltos. suma: 724 mg/l

Sdlidos disueltos por evaporacidn a
103*0.; U5 mg/(

SANTIAGO. de 1Ô6 >

.jüpaio
Quïndco

»
/
i

P3Û3-1CRI0
■WTT- £

 

 

 
 

 

 

 

 
 

 

 

 

 
 

 

 

 

 
 

 

 

 

 
 

 

 

 

 
 

 

 

 

 
 

 

 

 

 
 

 

 

 

 
 

 

 

 

 
 

 

 

 

 
 

 

 

 

 
 

 

 

 

 
 

 

 

 

 
 

 

 

 

 
 

 

 

 

 
 

 





 
 

 

 
 
 

 
 

 
 

 
 

 

 
 

 
 
 

 
 
 
 

 
 

 
 

 
 

 
 

CORPORACION DE FOMENTO DE LA PRODUCCION
C H ) L E

kJILLlAH W. DOVEL
U.S* GEGL. SURVEV
Traduc. Gerardo Espinosa &.

La inuestlgacion en el terreno, hecha a pedido de
Corfo, duré dns d£aa.

La quebrada esté cortada en rocaa fundamenta que
poasen pdCB G ninguna parmeabilidad y, par tenro, no pueden servir como fuen
tes de agua subterrénea, ni para pozos, ni pare la recarga da las aedimentos
no conBOlidados contenidas en la quebrada.

Cualesquier auminiatra de agua subterr&nsa en la
quebrada provendrâ de lluvla caide o drenada hscia el valle y percalada en
ai suclo, elcanzando la e§na de saturaclfin. El flujo subtarréneo en los se-
dimentos no consalidadda en las québradas tributarias y en el valle central
o longitudinal podrls originar uns recarga adlcional.

Aguas erriba deade Punta Colorada, punta en el cual
la quebrada lngreaa al valle central, hay varias angoaturas en que las pare-
des rocosas del valle casi as Juntan*

Dsbido e la llmitada enchura del valle, paca ague
subterrênea podria ester fluyendo eguss ebajo.

Aguae abajo dssde Punta Colorada, la Quebrada Las
Choros esté cortando dspôsltos no consolldadna cantenidos en el Valle Central.
Dasde £stè hasta la casta, el cauce actuel eat:â cortsdo en el sadinenta no
cortsolidado que rellenan un valle macho mayar.cortado par el antiguo rîo, cuari
do "éste llevaba gran caudal. Se desarrollaron asimieraa valles tributarioa. *“
Posterlormente, tenta el valle principal casa las tributarioa, fueron rellena
dos can sedimentos. Farmacianea rocoaas y cerroa qus hablan perdurario en el
vslle cùmo rémanentes erosionalea en la êpoca en que el valle fui cortada hà£
ta su extension mèxiwa,fueron cubiartas compléta o parcialmente durants la ~
depositaclûn de las Sédimentas aluvlaies.

A pocoa kllômatros de la aldea'da Los Choros Gajoa
y aguas arribe, la quebrada actuel ha cortada une fonnaciôn que se extiends
dentm del vslle a partir de su lado sur. Aunqus la roca probablamente no se
extienda corapletamenta a travée del oluvlo antigua, sirva para restituir el
flujo de agua aubterrênea en laa esdimentas»

Un solevantamiento del ères □ un descenso del nival
del msr a una combinacion de amboa, diô par resultada la formaclfin del ctual
lecho de la Quebrada Los Choros. Les avenidaa de la Quebrada aun erosionan.

SUMIWISTRÜS ACTUALES DE AGUA SÜ8TERRAREA.-

La aldea de Trea Crucas, unes 10 Km. aguas arriba de
Punta Colorada, obtiens agua de pozos axcavadaa. Estas tienen ünàg 50 m, da
profundidad y 1 m. de agua, la cual contiens aproximadamente 700 mgr. da soli
de par litro en total* El ajua esté contsnlda en el eluvia del valle.

 
 

 

 
 
 

 
 

 
 

 
 

 

 
 

 
 
 

 
 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 

 
 

 
 
 

 
 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 

 
 

 
 
 

 
 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 

 
 

 
 
 

 
 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 

 
 

 
 
 

 
 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 

 
 

 
 
 

 
 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 

 
 

 
 
 

 
 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 

 
 

 
 
 

 
 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 

 
 

 
 
 

 
 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 

 
 

 
 
 

 
 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 

 
 

 
 
 

 
 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 

 
 

 
 
 

 
 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 

 
 

 
 
 

 
 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 

 
 

 
 
 

 
 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 

 
 

 
 
 

 
 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 

 
 

 
 
 

 
 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 

 
 

 
 
 

 
 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 

 
 

 
 
 

 
 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 

 
 

 
 
 

 
 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 

 
 

 
 
 

 
 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 

 
 

 
 
 

 
 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 

 
 

 
 
 

 
 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 

 
 

 
 
 

 
 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 

 
 

 
 
 

 
 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 

 
 

 
 
 

 
 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 

 
 

 
 
 

 
 
 
 

 
 

 
 

 
 

 
 



 
 

 
 

 

 
 

 
 
 

 

 
 

 

 
 

 

 
 
 

 

 
 

 
 
 
 
 
 
 

 

 
 

CORPORACION DE FOMENTO DE LA PRODUCCJON
C H I L E

* 2 -

Dos pozos, uno de 40 y otro ds 50 m. de profuhdidad
prôvéen agua para la ciudâd de Punis Colorada y para una pequefia instalscién
de concentrado. El agua contiens apraximadamente TDD mga/1, de sôlidoa dieuel
tas y ee extrasn unas 30 n3Zdia. sln diaminucién aparsnta en el Bumlnistra. ~
Pronto se pondré en servicio otro pozo para abastecimisnto ds la poblacion. '

Una noria provea agua para la propisdad perteneclen
te e le Olreccién de Vialidad junto a la Carretera Panerasricana a unos 10 Km.
al aüdOB8te de Punta Colorada. La produccién ea lïmitada y la calidad défi
ciente.

Otro pozo junto a la Carretera Panamerlcana en £1
Trapichs, eproximadamente a 1 Km* dsl punie en el que el camlno entra en la
Quebrada de Los Choros desde el sur, provoe agua potable para las minas £1
Pleito y Dàsvio îïorte. El agua es llovadopor camién* El consuma alconza a
unos 32 fflS/dîa. Cires minas y païticulares obtienne también agua del pozofp£
ro se ignora en quê cantidad* Se Informé que no ha habldo una depreslén per
ceptible del nlvel de agua a causa de las extracclones. El gua contiens apro
xlmadanrent» 1 gr/lltro de solidos dleueltos en total.

La provision de agua para la miné El Topo se obtie
nt da un pozo excavado en Los Choros Alto r punto en el cual la quebrada Los
Choros Altos entra en la quebrada Los Choros. Se completaron cuatro pozos
en uns linea orientade de noria a sur, usândose sfilo ôl del extrama nortB.Los
ôtros slrvsn coma Buministro de réserva. La profuhdidad de estos pozos fluc
tua entre 16 y 22 m# El de mas al sur encontré rocs a los 16 m. pero los o-
tros fueron terminados en sedimentos Pluviales» El que esté en uso sumlnis-
ira un promsdio de 46Q m3/dîa de agua de bueha calidad, sin uns dismlnuclén
perceptible.

La aides de Los Choros Bajo obtiene agua de vertlen-
tesy drenajes en el suolo del ualle. Las rocas mâs antiguas afloren en aigu,
nos puntos y actûan comb un embalse subterrSneo, rspresando .el ague que escu-
rre»

Las vertientes o las captacionea en los drenes, re
présenta el caudal que rabalsa del «gus repreéada. La que se recoge contiens
aproximadamente 1 gr/lltro de sélidos diaueltoa.

RESUMER Y RECGMENDACXONES.-

Mês arriba de Punta Colorada Los suminifitros de agua
subterrénea en la Quebrada Los Choros son liraitados y poca agua posa aguas a-
bojo a travée de los aedimsntos.

Desds Punta Colorada aguas abajo el total de los se-
dlroentos no consolldados en el valle central, los drenajes trlbutarlos y el le
cho antiguo a travée del cuàl paea la quebrada sirven tanta de éreas pattencia-
les de recarga corao de émbalsos de agua subterrânea. En el érea se produce a-
nualmente precipitacién y aunque su centidad es pequefia, la mayor parte es hh-
sorvlda por el suelo. La que no sufre évapotrahapirecion se infiltra. El gra
dlenta de le superficie freâtica indica que el agua escurre bac la el mar y la*”
quebrada pusde estar actuendo como un drenajs subterrâneo para los sediMentoB
no consolldados.

Se justifies una investigecién de aguas subterréneas
para quelle parte de la quebrada Los Choros y ârea circundante desde Punta
Colorada al Pacifico.

 
 

 
 

 

 
 

 
 
 

 

 
 

 

 
 

 

 
 
 

 

 
 

 
 
 
 
 
 
 

 

 
 

 
 

 
 

 

 
 

 
 
 

 

 
 

 

 
 

 

 
 
 

 

 
 

 
 
 
 
 
 
 

 

 
 

 
 

 
 

 

 
 

 
 
 

 

 
 

 

 
 

 

 
 
 

 

 
 

 
 
 
 
 
 
 

 

 
 

 
 

 
 

 

 
 

 
 
 

 

 
 

 

 
 

 

 
 
 

 

 
 

 
 
 
 
 
 
 

 

 
 

 
 

 
 

 

 
 

 
 
 

 

 
 

 

 
 

 

 
 
 

 

 
 

 
 
 
 
 
 
 

 

 
 

 
 

 
 

 

 
 

 
 
 

 

 
 

 

 
 

 

 
 
 

 

 
 

 
 
 
 
 
 
 

 

 
 

 
 

 
 

 

 
 

 
 
 

 

 
 

 

 
 

 

 
 
 

 

 
 

 
 
 
 
 
 
 

 

 
 

 
 

 
 

 

 
 

 
 
 

 

 
 

 

 
 

 

 
 
 

 

 
 

 
 
 
 
 
 
 

 

 
 

 
 

 
 

 

 
 

 
 
 

 

 
 

 

 
 

 

 
 
 

 

 
 

 
 
 
 
 
 
 

 

 
 

 
 

 
 

 

 
 

 
 
 

 

 
 

 

 
 

 

 
 
 

 

 
 

 
 
 
 
 
 
 

 

 
 

 
 

 
 

 

 
 

 
 
 

 

 
 

 

 
 

 

 
 
 

 

 
 

 
 
 
 
 
 
 

 

 
 

 
 

 
 

 

 
 

 
 
 

 

 
 

 

 
 

 

 
 
 

 

 
 

 
 
 
 
 
 
 

 

 
 

 
 

 
 

 

 
 

 
 
 

 

 
 

 

 
 

 

 
 
 

 

 
 

 
 
 
 
 
 
 

 

 
 



 
 
 

 
 

 
 

 

CORPORACfON DE FOMENTO DE LA PRODUCCION
C H 1 L E
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Serîa necesario deterœlnar «1 espasor de los sédi
ment os, profundidad de la superficie frsêtlca, «peser de 10s sedlmentoa satu
radoa, «xtenslôn dsl «mbalat aubtarranee y calldad del agua. Les sxtraccio-
nsa dsberlen limitera» al prumsdio anual de recarga de! aculfero a eanos que
sa craprendiara an pragraaa de esplotaclôn de ague coma quisn extra» un mine
rai, ya saa en la esparanza ds que sa produzcun grande* increasntos de la rji
cargo en fana perlfcdlca o cdwo une modalidad planiFicads dentro de un desai-
rrollü ecnnômiCG (de la zona). Para obtener esta incorporaclSn se précisa-
rîa de un programa de sondaJss de prueba» S» juetiflcsrla tambiÊn uns pros-
pecclén gravimétrie» para dsterelnar la sltuaciôn y exteneiôn de las massa
mas Importantes de rocas enterreras*

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 


