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Abstract. Activities of sand mining on the surface stream (river) conducted by Panji Mahakarya company potentially
cause various environmental issues. These problems include the destruction of the river ecosystem, decreased the quality
of river water quality, increased water pollution load, and another effect on capacity and power support river. The
Lambidaro River is one of the rivers found in Palembang, where the inhabitants who live around it take advantage of the
existence of this river to meet their daily needs such as bathing, washing, and latrines. The purpose of this research is to
know the influence of mining activities towards sustainability of the power support and capacity of the river. The method
used in this research is to con'm the availability of water and water needs of the population in determining the status of
environmental power support based on regulation of the state minister of the environment number 17 in 2009 about the
determination cme power guidance support environment in spatial regions, as well as using the index method of
pollution based on the decision of the State Minister of the environment number 115 in 2003 about the determination of
the status of water quality guidelines with parameters measured are TDS, TSS, pH, DO, COD, dan BODs. The results of
the calculation of the power support river are deficit where SA (34,200,655.64 m*/year) < DA (253,105,600 m*/year).
The result of pollution index calculation at 5 water sampling locations shows that the condition of a river 18 in good
condition (uncontaminated) and mild pollutant.

INTRODUCTION

Mining is a set of activities that are carried out by means of excavation, loading, and hauling to get mines
commodities. Sand mining is one of the mines commodities included in the rocks [1]. The sand is usually used as a
building material that is used from the lowest structure to the top in the building. The sand mining activities are
carried out the potential in surface flow (rivers). One of the companies that do sand mining activities is Panji
Mahakarya Company. Sand mining activities carried out along the watersheds Musi River and watersheds
Lambidaro which is a tributary of the River Musi.

The river is a groove or a container of natural water and/or artificial form of drainage network with water in it,
from the head wJers to the estuary, with right and left is limited by a boundary line [2].

Lambidaro River is one of the rivers found in Palembang. The river Lambidaro is sub DAS (watersheds) of the
Musi River. The Lambidaro River flows throughout the year. The Lambidaro river has an area of 50.52 km? [3].

The River was hamessed by the public for bathing, washing, and latrine. All of Lambidaro watersheds settlement
there is citizens, industry groups such as rubber industry, business workshops and home industry that makes Tempe,
as well as mining activities. Mining activities carried out in the Lambidaro watershed are sand mining. This sand
mining activity allows for the emergence of various environmental issues. These problems include the destruction of
the river ecosystem, decreased the quality of river water quality, increased water pollution load, and another effect
on capacity and power support of river.
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The power support of environment is the ability of the environment to support human life, other living things,
and the balance between both. Meanwhile, the capacity of the environment is the ability of the environment to
absorb substances, energy, and / or other components that enter or put into it 1,

The power support of the environment can be seen from comparison between water availability with the water
requirement by the people in that location. The capacity of environment can be seen from grade status of water
quality in the environment. One method that can be used is the pollution index method. The quality of a waters
environment can be determined by conducting laboratory tests of water samples on physical and chemical
characteristics of water. Based on the laboratory test can be seen the dominant cause of water pollutant in an
environment toyfflirds the class of river water.

The class of water quality is the condition of water quality which are measured and or tested based on parameters
and methods based on applicablefgiws and regulations. The classification of water quality is set to 4 (four) classes!],

e  Fimst class, water which can be used for drinking water, and / or other designations that require the same

water quality as that purpose;

e  Secondary class, water which can be used for recreational water facilities, cultivation of freshwater fish,

livestock, water to irrigain:mps, and or other designations that require the same water quality as those uses;

o  Third class, water which can be used for the cultivation of freshwater fish, livestock, water for cropping, and

/ or other desfiations that require water equal to those uses;

s  Fourth class, water that can be used for irrigation, planting and / or other designations that require the same

water quality as those uses.

Physical characteristics of water include temperature, TSS (Total Suspended Solids), TDS (Total Disolved
Solids). Water chemistry characteristics include pH, DO (Dissolved Oxygent), COD (Chemical Oxygent Demand),
BOD (Biologycal Oxygent Demand).

METHODS

Type, Location, and Time Research

The type of research is the descriptive survey. Descriptive survey research is an investigation conducted to
obtain the facts of the symptoms that exist and seek information - factual information. This study describes the effect
of sand mining on the sustainability of carrying capacity and capacity of Lambidaro River. The study was conducted
along the Lambidaro and Musi River watershed where sand mining activities existed, where the water sampling
point was conducted at 5 (five) locations in September 2016.
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FIGURE 1. Location map and submission of location of mining business license of Panji Mahakarya Company (]
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Technique of Data Analysis

Processing techniques (gl data analysis conducted in this study there are two, that are determine power support
river water and determine the load capacity of water pollution of the river.

Power Support

The method used to determine the environmental power support of the river is by using the method of
comparison of availability and water requirements in the study area. The power support of water is deficit or surplus
exceeded, depends on the ratio between an amount of water availability and the water requirement in a river.

s  Calculation of water availability

The water availability calculation uses the runoff coefficient method that modified of rational method ",

Formula:
2(Cix Ay
(=28 (1)
DA
_XR
R== @)
Water availability is determined using the following equation ["l:
Sa=10 XC XR XA 3)
Descriffghn:
Sa = water availability (m’/year).
C = Weighted runoff coefficient.
Ci = runoff co@ficient of land use i
A; = extensive land use i (ha).
R = the average annual rainfall region algebra (mm/yearly).
Ri = annual precipitation at stations 1.
m = the amount of rainfall observation station
A =) area (ha).
10 = conversion factor from mm.ha becomes n'.
s  Calculation of water requirements
Calculation of water requirements using the following formulal ™!,
D, = NxKHL, ()

acriplionz
= Total water requirement (m*/year)
= Population (people)
KHL x= water needs for decent life
= 1600 m® water/capita/year
=2 x 800 nY’ water/capita/year
Notation:
800 m’ water / capita / year is the need of water for domestic purposes and to produce food.
2.0 is a factor of comection to take into account the needs of decent living covering the needs of food, domestic
and other. WHO criteria for total water needs of 1000-2000 m?* / person / year.

s  Determination of the status of the resource support

The status of power support water obtained from benchmarking between water availability (5,) and water needs
(D.).
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When S, = D, power support of water was declared surplus.
When Su < Dy, power support of water revealed deficits or exceeded.

Capacity

The capacity of pollutant load can be seen on the status of water cmty, The status of water quality is the level
of water quality condition that indicates the condition of a pollutant or good condition at a water source within a
cerffJn time by comparing with water quality standard specified!®!.

Determination of water quality status can use pollution index method. Water quality management on the basis of
pollution index (PI) can provide input to decision makers in order to assess the quality of water bodies for a
designation and take action to improve quality in case of quality deterioration due to the presence of pollutant
compounds!®!,

Pl = (5)
where:
Pl = Pollution index for designation (j)
Lij = Concentration of water quality parameters
Ci = Concentration of water quality parameters
(Ci/Lij)x = value (Ci/Lij) on average
(Ci/Lijw = value (Ci/Lij) on maximum

Bhe status of river water quality is based on evaluation of PI values.
0=<PL<1.0 comply quality standard (good condition)

1.0<P[ =50 muldcontamination

50<P[ <10 mediumcontamination

PL =10 heavy contamination

RESULT AND DISCUSSION

The Power Support of River

The weighted run-off coefticient (C) of the Lambidaro River is 0.26. The average annual rainfall of the
Lambidaro River area is 2.593 mm / year. Meanwhile, the area of the Lambidaro River is 5.052 Ha. Furthermore,
the availability of water is calculated using Equation (3), the result 34,200,655.64 m® / year.

The calculation of the water requirement by the Lambidaro River population of 158,191 people uses Equation
(4) BB calculation of the water requirement for people living in the Lambidaro River is 253,105,600 n?* / year.

The carrying capacity of the water environment in the Lambidaro River is largely determined by the availability
of water in the Lambidaro River region. This is becaf the power support of water Lambidaro River is exceeded or
not depends on the comparison between the amount of water availability and water demand in the Lambidaro sub
wafEJshed.

Based on the comparison between water availability and water demand of Lambidaro River, it is found that the
water power support of Lambidaro River is a deficit or exceeded. This is evident from the number of water needs far
exceeding the availability of water that only 34 million cubic meters per year. The relatively large water deficit
amounts to 200 million cubic meters per year. This indicates that the Lambidaro River is unable toffpply sufficient
volume of water for the needs of the people in the Lambidaro River area, so the possible source of water as a source

of raw water is water from the Musi River.

Capacity Lambidaro River

The capacity of water pollution load can be seen from the status of water quality. The status of water quality can
be determined using the Pollution Index method (Equation (5)). Calculation of pollution index will be done for
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physical parameters in the form of TDS and TSS, and chemical parameters are pH, DO, COD, BODS5 , with raw
river water quality class 1.

TABLE 1. Data quality at each point location of sampling’]

. Quality

Parameter Unit oy, st s2 s3 s4 S5
Physical
DS mg/L 1000 112 135 118 285 187
TSS mg/L 50 50 228 203 255 302
Chemical
Ph - 6-9 687 624 681 638 608
DO mg/L 6 312 36 326 38 312
COD mg/L 10 7 8 7 9 12

mg/L
BOD:s 2 185 251 18 256  3.04

* Standard quali.ty based on Govemor chllfation South Sumatera Number 16 in 2005

Description:

S1: Estuary Of The Lambidaro

S2: Canal Irigation

§3: Karang Sari

S4: Canal Bukit Baru

S35: Polygon Retention Pond

Based on Table 1, it can be seen that physical parameters for every sampling are good. Based on Table 1, it can
be seen that the average of laboratory test results of water quality parameters of Lambidaro River at each point of
sampling location is below the quality standard of river water quality Class I Water quality at sampling location S5
for COD parameters is above the water quality standard river class I (10 mg / L) that is equal to 12 mg / L.
Meanwhile, for BODS parameters, the quality of river water at sampling sites S2, S4, and S5 is above the standard
river water quality of class I (2 mg/ L).

PH values of Normal water are approximately neutral, between pH 6 and 9. Based on Table 1, pH values of
sampling are neuf@. This means that sand mining activities do not affect for the quality of river water, pH
parameters. DO is the amount of dissolved oxygen in the water that comes from the fotosintesa and the absorption of
the atmosphere/air['"l. Based on the table, values of DO are normal. Due to the standard quality of class 1is 6 mg/L.
The value of COD shows the content of degradable organic and anorganic matter, expressed by the amount of
oxygen required for the degradation process. In Table 1, it seems that on location sampling S5, the value of COD is
higher than other places. Chemical oxygen content (COD) shows directly or indirectly that suspected river water
around the project site has a lot of organic and inorganic contaminants compounds that can come from domestic
waste, agricultural waste and mining waste which enters the river body. COD values that exceed the required criteria
are likely to be caused by increased organic material due to downstream population activity such as the presence of
mining activities of the population and household waste into the river body. In the dry season there will usually be
an increase in the concentration of organic matter in river water which causes the increase of COD value. Mining
activities have made the watershed change that is the widening river water that can lead to erosion, so that various
materials fall into the river body. The values of BOD in this research to sampling in S4 and S5 are higher than
standard quality (2 mg/L). BOD is the amount of oxy gen needed by microorganisms to decompose organic materials
biologically!'". The values of BOD is high in location sampling (S4 and S5), cause COD in this places are high too.
So, the correlation between BOD and COD is both need for the amount of oxygen used to oxidize the substances in
the water.

The results of the water quality status of Lambidaro River indicate that Lambidaro River is in 2 (two) status ie
good condition (0 < PIj < 1.0) and mild contamination condition (1.0 <PIj < 5.0). The calculation of water quality
status 1s dominantly influenced by BODs and COD, and also influenced by TDS, TSS, pH, DO. The water quality of
Polygon Retention Pond (S5) is mild pollutants. May be, it is because of the location near from mining location. So,
the pollution index in here higher than others.
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TABLE 2. Water quality status of Lambidaro river with raw river water quality of class T!1]

Location of Sampling Pollution Index Water Quality Status
Sl 0.80 good condition
S2 1.11 mild pollutants
S3 0.69 good condition
S4 1.16 mild pollutants
S5 1.44 mild pollutants

Sand mining activities have an effect on the sustainability of power support and capacity of the river. This can be
seen from the water power support of the water environment is a deficit, where the population water requirement
cannot be fulfilled by the availability of Lambidaro river water. This is thought to be caused by sand mining
activities in the watershed. Sand mining can cause serious environmental impact, especially if the mine is eroded.
In-channel or near-channel sand mining, which may alter river sedimentation and may alter the river channel,
disrupt river body stability, engineering structures and river ecology %,

Based on the pollution load capacity that be seen from the status of river water quality, Lambidaro River is
in good condition and mild contamination. The status of water quality in this mild contamination condition is
thought to be caused by domestic waste, agricultural waste and mining waste entering the river body. Pollution is
shown from the value of BODs and COD which at some water sampling point is above the required water quality
standard. Sand mining activities that provide sufficient influence on the sustainability of power support and
Lambidaro river capacity should be well managed. One of them is by doing the mining that applies Good Mining
Practice.

CONCLUSION

The power support of environmental Lambidaro River is under considerable water deficit of 200 million meters
cubic per year, where the availability of river water is 34,200,655.64 m’/year while the water requirement is
[E33.105,600 m*/year. The environmental capacity of the Lambidaro River using the pollution index method shows
that the water quality of the Lambidaro River is in good condition at some point and other points are in mild
contamination conditions. Based on the analysis, it has been concluded that sand mining has a signifiint influence
on the sustainability of power support and capacity of Lambidaro River. This is because these mining activities have
an impact on the decrease of water availability due to the damage of river body, sedimentation, and decreasing the
quality of river water as indicated by the BODs and COD values that are above the required standard water quality.
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