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Abstract

This research aims to explain the effect of sand mining on socioeconomic and ecology of communities in
Lukulo River areas. The research is conducted in Gemeksekti Village, Kebumen Regency Central Java. Data
collection uses observation and interview. The result of data collection is qualitatively analyzed to explain
research data and facts. The research finds: (1) the effect of sand mining on the socio-economic and ecol-
ogy of communities in the river areas indicate several aspects, such as, the loss of river's social function
as a public space to facilitate communication and social activities. Communication in the river is initially
worked well; however, it no longer exists and there are no activities conducted except sand mining. In addi-
tion, communication with communities across the river is also cut. Young people and children has lost their
playground, thus it impacts the communities’ socioeconomic activities, (2) the effect of sand mining on
ecological damage consists of river widening and river water depth, river cliff slide, water pollution by diesel
fuel and oil, stagnant river flow, and the loss of riverbanks as well as some of locals' rice fields.
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INTRODUCTION

River is a natural resource that could support the life function of organism. One of essential
matters is water availability that could attract organism to stay alive. Despite its function
as a water way to the ocean, river is vital in sustaining human life. Rochgiyanti (2011) stated

that communities in Banjarmasin uses Kuin
River as a floating market to fulfill their eco-
nomic needs and as a mean of transportati-
on for social mobility, such as working and
going to school.

Human and cultural development is
closely related to river existence. River plays
essential role for transportation, residence,
as well as government center in Indonesia.
Majapahit city in East Java was surroun-

ded and divided by artificial rivers flowing
through Mataram Valley and it provided fer-
tility. Progo, Elo, Bogowonto, Solo, Winong,
and Code are rivers that had vital role for
agriculture at that time. Therefore, human
resources in Mataram was rapidly developed
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and was the basis for temples development
during Hindu-Buddhist eras as well as a
road for Islamic expansion (Widyosiswoyo,
2000).

Lukulo River is one of rivers in Kebu-
men Regency that flows from North to South
areas and passes through two regencies, Ke-
bumen and Wonosobo. The upstream of Lu-
kulo River is located at South Serayu Moun-
tains and empties in Indian Ocean. The
estuary is known as Tanggulangin Estuary
and it is bordered with Klirong and Bulus-
pesantren Subdistricts, Kebumen Regency.
The river servesas a place for social activities
for Gemeksekti people. The social activities
include washing, bathing, and defecating. It
is also a playground for children and a place
to trade for locals every Wednesday mor-
ning. It is a strategic place to interact and so-
cialize among the locals due to its function
as a public space for Gemeksekti people.

The function of Lukulo River has
shifted since the operation of sand mining
that uses machines. Yudhistira (2011:76) de-
fined mining as one of types of extraction
activity process for materials that could be
extracted, such as minerals and other earth
mining materials. Sand mining is a process
of extracting sand from the earth to use as a
building material.

Sand is sucked from the river using
machines and sold as a building material.
Sand mining in Lukulo River is initially an
activity conducted by the locals manually.
Equipment wused is traditional and envi-
ronmentally friendly and the locals only use
sorok (a stainless shovel) to dig the sand in
the riverbed, and a bag to collect the sands.
Along with progress in modern technology,
there are certain parties that considered the
sand mining as a land that can be used as an
economic source. The current sand mining
has used machines since it could produce
more sands in a shorter period. In addition,
it is easier for sand miners to obtain more
sands with less effort. Machine sand mining
conducted by the Gemeksekti people has
brought ecological damage to the river.

Environmental damage aspects due
to the sand mining include land slide, land
erosion, less water availability caused by soil
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damage as a consequence of sand mining,
less ground water absorption, and high ve-
hicle traffic in the village that results in air
pollution. Communities in Lukulo River
areas are generally experience damage pro-
duced by the sand mining; however, they
ignore the damage since it is their livelihood
(Yudhistira, 2011).

The environmental damage was not
the first. According to research result data
from Post Graduate Program Institution of
Undip that studied sand mining in Keningar
Village, Dukun Sub-district, Magelang Re-
gency, it was found that (1) erosion occurred
in the soil structure; (2) there was a poten-
tial of land slide; (3) less water availability;
(4) a decrease in ground water infiltration
and absorption; and (5) the loss of organic
materials.

Due to the hazardous impacts of the
sand mining, the government of Magelang
Regency issues a policy of Regional Regula-
tion (Perda) No. 1/2008 that replaces Perda
No. 23/2001 on Mining Business License.
Moreover, in August 24, 2004, the regional
government issues two policies, Mining
Activities Arrangement and Control and
the Arrangement of Route and Tonnage of
Group C Excavation Materials Transport in
Merapi Areas, Magelang Regency.

The sand mining activities in Lukulo
River have been accommodated by legal sys-
tem in Indonesia. Salim (2005, pp. 115-119)
stated that sand mining is arranged in Law
No. 11/1967 on Basic Provisions of Mining.
Article 3 paragraph (1) of the law states that
artisanal mining is a mining business of ex-
cavation material from all groups (A, B, and
C), performed by people who domiciled in
the public mining for their daily life and is
conducted in a simple way. Sutedi (2011:95-
97) asserted that another decree on artisa-
nal mining is mining authorization given by
the Minister of Energy and Mineral Resour-
ces (ESDM) to the local communities. Cri-
teria and properties of the simple and small
mining include the use of non-sophisticated
equipment, the production is sufficient for
the miners’ daily life, the area is not more
than 5 ha, and the mining age is relatively
short due to its properties and the various
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area-specific properties. The authority of
the Minister of ESDM to provide license for
artisanal mining is entrusted to governor of
area that has mining materials.

Sand mining operated in Lukulo Ri-
ver is a mining of excavation materials in
category C. It means that the materials are
neither strategic (A) nor vital (B). The sand
mining conducted in Lukulo River is envi-
ronmentally unfriendly due to the use of
machines that damage the river ecology. The
use of machines has disturbed river flow. In
addition, fuel and oil spilled into the river
causes water pollution thus triggers ecologi-
cal damage and problems to the communi-
ties in the river area.

Similar damage is also occurred in In-
dia. Shaji and Anikular (2014) stated that
sand mining conducted in Kerala India has
damaged the river environment as well as
brought concern regarding miners who are
drinking in the mining areas. The damages
include: the river is sunken that could in-
hibit river flow, there is a change in the ri-
ver path, bridge is destroyed, and coconut
trees in the river edge are fallen. A study by
Pitchaiah (2017) on sand mining conducted
by communities found that the activities
had damaged the river waterways, eroded
the river edge, destructed soil structure and
underwater habitats, and created noise and
destruction on road related to traffic of sand
carrier vehicles.

A research result by Siregar (2012)
indicated that sand mining conducted by
communities in Jongbiru Villlage was ini-
tially used traditional way; however, along
with the development, the sand mining
had shifted into conveyor sand mining with
simple machine and then a diesel machine
(mechanical mining). The use of mechani-
cal machines had created ecological dama-
ge to the river that caused Mritjan Bridge to
collapse. The sand mining also caused dee-
pening and widening of the river due to river
water scrape. In addition to the ecological
damage, the sand mining activities gave im-
pact on the socio-economic life dysfunction
of communities in the river areas.

According to Merton (Ritzer,201:429),
dysfunction is a condition where a compo-

BEEEEY sounnns |

nent is unable to play its roles and functions
according to those expected. The condition
disturbs the system performance. In social
science, dysfunction is defined as disinteg-
rative causes of a social or cultural element
in a society that brings negative impact.
Dysfunction is an ideological bias of a cer-
tain system. If an individual only focuses
on adaptation, which is the positive con-
sequence, he/she does not aware that one
social fact could bring negative consequen-
ces to other social facts. The negative conse-
quences will then bring dysfunction to the
societies.

The shift in Lukulo River functions af-
ter the entry of mechanical sand mining has
made the river is no longer served as a place
for social and economic activities as a con-
sequence of ecological damage in the river.
Communities in the river areas are initially
use the river water for free to fulfill their dai-
ly water needs; however, following polluti-
on occurred in the river due to mining resi-
dues, such as diesel fuel and oil, they have to
incur certain cost to build wells or subscribe
water utility from the water utility company
(PDAM) to obtain consumable water.

METHOD

The research location was Gemeksekti Vil-
lage, Kebumen Central Java. Informants in
the research were communities who lived
in Lukolo River, actors or sand mining wor-
kers, and public figures. Informants were
selected using stratified random sampling
(Danim, 2004).

The research used qualitative rese-
arch to describe and understand activities
conducted by the communities in the river;
methods used for and the process of sand
mining, mechanically as well as manually;
ecological damage caused by the mining;
and the shift in socio-economic functions
experienced by the communities. As re-
gards the research, analysis unit was indi-
vidual (men and women in Lukulo River
areas) assuming that individuals action to
perform sand mining job was supported by
several aspects, especially, economic aspect,
and it followed Weber’s (Weber, 1964; Rit-
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zer, 2003; Nugroho, 2000) methodological
individualism. Qualitative data analysis was
conducted on incident/event information
and motivation basing the social actions of
actors involved in the sand mining process.
Data collection and validity techniques were
conducted through observation, interview,
documentation, and data triangulation.

RESULT AND DISCUSSION

Lukulo River played important roles for so-
cial life of communities in Gemeksekti since
it is a water source used by the communities
to fulfill their daily life including washing,
bathing, and watering agricultural crops, as
well as a playground for children, such as
swimming, fishing, and playing football at
the field near the river and other activities.
Farmers who had rice fields in the river edge
utilized the river water to water their rice
and palawija crops.

River water flowed in a depth of about
50 cm during dry season thus the river could
be crossed by people in Karangpoh village
(across Gemeksekti Village) to wash their
clothes together with people in Gemeksekti
Village. In addition to washing, bathing, and
playing activities, every Wednesday mor-
ning the river edge was made as a temporary
market by the locals to trade goods such as
divan, chicken, and cupboard. People would
cross the river to trade in the market thus
it became crowded. Many people came not
merely to wash or take a shower but also to
buy daily necessities, such as divan, cupbo-
ard, bamboo chair, vegetables, etc.

The activities conducted by the people
in theriver had created an intense communi-
cation among the people. Topic discussed in
their conversation covered household issu-
es, kitchen activities, batik, education, jobs,
activities among teenagers, and other issues
developed in the communities. People who
went to the river were not merely from Ge-
mesekti but also those who lived around the
river areas; therefore, the atmosphere was
increasingly crowded since there were many
people doing their activities in the river. Re-
lations among the Gemeksekti people were
in harmony as well as with other people
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from Karangpoh Village. When Karangpoh
villagers had events such as shadow puppet
show, religious day celebrations, people
from Gemeksekti were invited to the event
and vice versa. Lukulo River played role as
a place to facilitate daily social relations
among Gemeksekti and Karanglo people.

Sand Mining History

In early 1970s, Lukulo River was created
as a sand mining land by the people using
manual ways. Equipment used were sorok
(shovel) and pikulan (carrying poles). The
majority of sand miners were Gemeksekti
people. In 1983, sand content in the river
was abundance. Sand thickness was about
one to one and a half meters especially du-
ring rainy season when the river experien-
ced flood. Sand contained in the river came
from sediments resulted from materials se-
dimentation in the river. Nicholas (2009)
defined sedimentation as a deposition pro-
cess of materials transported by water, wind,
ice or glacier in a basin. Sedimentation pro-
cess comprised of sediments weathering,
erosion, and transportation and deposition.
Materials containing in the river consisted
of stones and other materials that were ero-
ded and settled and became sand.

Miners used sorok (a stainless tool in
rectangular shape with size of 40x30 cm) to
dig sand in the riverbed. Sand in the river
was excavated and put in a basket. When the
basket was full, the miners would carried
them using carrying poles to be collected at
the courtyard. The collected sand would be
sold by the miners by stopping trucks that
passed through the road. The condition
took place up to early 2007. Sand marketing
system at that time was one rit or equal to
one truck (+ 4 cubic) and one and a half rit.

In profit sharing calculation, land ow-
ner received Rp. 20,000/truck. Sand produ-
ced from the mining was channeled to the
people who need the sand both in the city
and outside the city. Manual sand mining
could produce 7 trucks of sand/day, whe-
reas mechanical sand mining could reach
20 trucks/day. The miners used two diesel
machines in every location to suck the sand
from the river and a compressor machine as
a breathing apparatus for miners. The bre-
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athing apparatus was required to help divers
during sand mining in the river since the
river was deeper. Sand miners were initially
used one machine as an aid in sand extracti-
on; however, since the river was deeper they
required the compressor as a breathing ap-
paratus thus they could stay in the water for
+ an hour to suck the sand.

Figure 1. Sand mining equipment: ma-
chines and hoses.

Sand mining using machines invol-
ved three miners, two as divers and one was
assigned to separate sand from krokos sto-
ne in the ground. The process involved one
person dove into the riverbed by holding
on hoses used to suck the sand. The hoses
were directed by the diver into the sand in
the riverbed. Hoses connected to a machine
will suck sand in the riverbed and the sand
would be channeled directly into the truck.
A person who stayed on the truck would
separate krokos from the sand. Job divisi-
on was conducted in rolling. For example,
there were three miners A, B, and C. First, A
would dive into the riverbed to look for sand

by directing the hoses into the riverbed that
contained a lot of sand; B separated krokos
from the sand using sorok and C took a rest.
Next, B would dive and C separated the sand
from krokos, whereas A took a rest, and
so on. Sand separated from krokos would
go directly into the back of the truck to be
distributed to customers.

Figure 2. Sand mining activities using
diesel machine

Sand mining result was divided into
three: the miners, machine owner, and
operational cost. The sand price was Rp.
300,000/truck and divided into three: mi-
ners (diver: Rp 150,000; machine owner: Rp
120,000; and operational cost: Rp 30,000).
The diver’s share was further reduced by Rp
25,000 for the person who separated krokos
from sand. Therefore, if there were two mi-
ners the fee of Rp 125,000 would be divided
into two resulted in each miner to receive Rp
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62,500 per sand truck.

The difference between manual and
mechanical sand mining was related to its
selling system. In manual sand mining, the
selling system was divided into two: one
truck and 1 % truck, whereas in mechanical
sand mining the selling system was based
on one truck. Following is an interview with
an informant, “MS”:

In the past, selling system in manual mi-
ning can be conducted by debt; now, ho-
wever, since there was less sand, no money
means no sand. In manual sand mining,
location owner joins in the mining activi-
ty, whereas in sand mining using machine
the owner plays role as a foreman (5/01/
2018)

The sand mining in Lukulo River had
experienced an evolution, from manual to
mechanic. Suwarsono (2006:10) stated that
evolution is a unidirectional-movement
social change similar to a straight line that
blends between its subjective view on value
and end goals towards a form of modern so-
ciety.

Mining using machine isa characteris-
tic of modern society. Evolution in mining
equipment results in transformation in the
relations between land and mining equip-
ment owners and miner workers. It can be
seen from an organizational structured in-
tertwined between the sand mining actors.
The relations between land owners and mi-
ner workers was initially a mutual support in
form of gotong royong (mutual assistance);
however, it had turned into a patron-client
relations. The mining workers were the coo-
lie, whereas the machine owners were the
foreman or employer. The patron-client re-
lations established due to the shift in land
owner orientation from merely fulfilling the
need to profit orientation.

Effect of sand mining on communi-
ties’ socio-economic

People in Gemeksekti viewed Lukolo River
as a shared natural resource thus they were
free to use it for various activities and inte-
rest, among others: washing, playing, and
sand mining. However, they had no respon-
sibility to protect the river ecology as well as
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its preservation. As a consequence, several
community groups utilized and exploited
the river to fulfill their economic demand by
performing sand mining that damaged the
river ecology.

Before the existence of sand mining,
the river served as a public space to com-
municate and interact among the locals.
Due to the intense communication and
activities, the public space brought the Ge-
mesekti people closer. Women chatted whi-
le washing their clothes in the river. Their
conversation usually involved such topics
as kitchen issue, cooking, batik, and other
current topics occurred in the society. The
river was also a playground for children in
the afternoon. They were swimming, fis-
hing, washing their bicycle, and playing
football. In addition, the river was also a pla-
ce to develop children characters, such as to
train their courage, cooperation, responsibi-
lity, and patience. Activities in the river had
facilitate socialization between parents and
children. This type of social activities were
currently disappeared due to the river ecolo-
gical damage. The damage had complicated
the communication. An interview with in-
formant “SMRT” stated that:

In the past, the river could be used as a
communication place while people were
washing. In addition, several people from
Karangpoh village made use of the river
edge as a place to trade divan, cupboard,
and chicken in Wednesday. Now, the trade
takes place in Karangpoh village since the
river is no longer crossable. Additionally,
it is hard to go to the river, let alone wash
in the river since the water is very deep.
Thus, it is difficult to sit and set foot on
the river. Moreover, it said that there are
crocodiles in the river (07/01/2018)

Lukulo River was currently could not
be crossed and it had to take a long route
to go to Karangpoh village. The consequen-
ce of the damage in the river ecology was
people in the village had lost their public
space to communicate and interact and the-
re were less people conducted activities in
the river, except the miners. The locals were
unable to maintain the socio-economic
function of the river after the sand mining
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existed. Riverbanks disappeared and peop-
le were no longer able to perform activities
such as washing, bathing, fishing, and so on.
In addition, communication was discon-
nected between people in Gemeksekti and
those in Karangpoh Village since the river
could not be crossed anymore due to the
depth that reached 3-5 meters. The condi-
tion frightened the people in those villages
to do activities in the river. Another impact
of the river ecological damage was related to
the disappearance of the temporary market
every Wednesday morning. It was caused by
traders from Karangpoh village who were
unable to cross the river due to its depth. The
market was once a routine activity among
the people to trade local craft products.

Effect of sand mining on communi-
ties’ economic activities

One of economic impacts felt by the
people in Gemeksekti was people should
spend a lot of money to build wells and to
subscribe water utility from PAM. The cost
incurred for the water subscription was
70,000 - 80,000 per month, whereas to
construct a well of 1 meter depth and 8o cm
of width would require Rp 400,000. Howe-
ver, water only came out at depth of 12-15
meters; thus the cost would be Rp 4,800,000
to 6,000,000. The people started to subsc-
ribe for PDAM water and build wells since
Lukolo River water could not be used to ful-
fill their daily needs due to water pollution
caused by mining waste such as oil and die-
sel fuel.

Figure 4. PAM water as water source used
by the villagers

| unnes [FIITOOIE

Mechanical sand mining in Luku-
lo River gave impact on several aspects in
Gemeksekti people, among others, envi-
ronmental, river ecological, and socio-eco-
nomic impacts. The environmental impact
included road damage from the residential
area to the river, air pollution around the
river areas, the loss of rice fields in the ri-
ver edge, and damage in football field since
it often used as a parking lot for sand tran-
sport trucks. The large number of wells that
dry during dry season caused by deeper river
surface. An interview with informant “HSY”
found that:

The changes are huge. The river was
flat but now it is deeper, the river edge sli-
des, and rice fields in the river edge have
gone. Now, we have constructed road to the
river three times and the river is no longer
crossable since it is deep. Moreover, the river
water is not flowing and it is dirty because
it is mixed with diesel fuel and gasoline. To
set our foot on the river to wash clothes is
currently difficult. Before the existence of
sand mining with machine, we still able to
wash and take a bath in the river even during
dry season, but now only miners who take a
bath in the river. (7/01/2018)

Effect of sand mining on ecology

Sand mining had damaged the ecology of
Lukolo River and it triggered pollution, such
as water pollution by diesel fuel and oil. In
addition, it made the river water deepening
and trash scattered on the river inhibited
the water flow. River wall eroded by the river
water and flood occurred during rainy sea-
son. The river edge once had plered of slo-
ping land before the water get into the river
but now, it no longer existed. The river edge
was in form of a steep river wall similar to a
cliff. The river had experienced a significant
widening for the last 10 years.

The river was once had 15-20 meter of
width but it now had widened to 25-30 me-
ters with 5 meter depth. The river was wi-
dening during rainy season due to landslide
on the river wall caused by river flow. During
rainy season, a dam located in Kaligending
village, in the northern area of Gemeksekti
Village, was opened to prevent water runoff.
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The water runoff could increase the river
currents and with the winding condition
of Lukulo River, the river water hit the wa-
ter wall harder and it could cause stronger
erosion on the wall. The river currents also
flooded the rice fields located near the river.
To date, there were no efforts from the villa-
ge government as well as local government
to repair damage in the river due to the sand
mining.

Figure 3. Lukulo River condition after sand
mining

Since 1980s, the river had become one
of components in a social structure in the
communities. The river functions, however,
had changed when sand mining existed. The
use of machines were expected to bring po-
sitive impacts on the communities; however,
it was the contrary. The facts were it caused
environmental and ecological damage in the
river. The sand mining was still operating
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until now due to the less awareness among
the communities to maintain the environ-
mental and natural resources preservation.

According to the interview result with
NGD, the head of Gemeksekti Village, the
current sand mining or category C excavati-
on activities had no license either from the
village government or regional government.
The government did not issue any license for
the machine owner who proposed a mining
license since the mining is not in accordance
with the Environmental Agency (BLH) regu-
lation. The mining was illegal and they tried
to avoid the civil service police (Kepolisian
Pamong Praja/Satpol PP) when they opera-
ted. Sand mining would operate if the Sat-
pol PP was not in action. If Sat Pol PP caught
the mining in the act, they would seize the
mining machines. However, the machines
could be redeemed by paying certain fines.
The condition encouraged mechanical sand
mining to continue to this day.

CONCLUSION

The effect of sand mining on socio-economic
and ecology occurred in the communities in
Lukulo River areas. The effect included the
disappearance of public space that facilitate
communication and social activities. There
was initially a sound communication in the
river among the people; however, now it has
gone as well as the social activities, except for
sand mining. Communication with people
across the river was also disconnected. The
youth and children had lost their playg-
round. In addition to the loss of social and
economic functions, ecological damage also
took place in the river. Some changes occur-
red after the existence of sand mining using
machine. Those changes consisted of river
widening and deepening. The ecological da-
mages were related to landslide in the river
cliffs, the loss of riverbanks and several rice
fields, inhibition of river currents, and river
water pollution caused by diesel fuel and oil.
Despite the loss in its social function, river
damage had brought economic impact on
the communities, especially in Gemeksekti.
People started to build wells and subscribe
PAM water as their water sources. The cost
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incurred related to these activities could
reach five to six million rupiah. The cost for
PAM water subscription was Rp 70,000 to
90,000/month. Sand mining in Lukulo Ri-
ver created social, economic, as well as eco-
logical changes.
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