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ARTICLE INFO ABSTRACT

Leachate is residual waste that is exposed to water when it rains. Leachate
contains physical, chemical and biological parameters that are dangerous
if it enters the canals and residential areas of residents. Many problems
will arise if the leachate is not treated and left alone. The purpose of this
study was to determine the amount of leachate pollution on the
environmental health of settlements at the Bakung final disposal site in
Bandar Lampung. This type of research is qualitative research and is
presented descriptively. The test sample was taken using the composite
sample method (combined place) at three pool points, each of 1.7 liters

Keywords: with a total of 5 liters and homogenized. Samples were analyzed using
Bakung final disposal, SNI 8995:2021 and the water quality was assessed using the Pollution
Environmental Health Index (IP) method. To find out the health of the environment using

interviews with the community around the final disposal site. The results
of the analysis showed that the physical and chemical parameters of
leachate at Bakung landfill that exceeded the leachate quality standards
were TSS (538.33 mg/L), BOD (5382 mg/L), COD (8220 mg/L), Total
Nitrogen (91 mg/L). If the leachate is only collected without further
treatment, it will result in the leachate entering residential canals and
contaminating the well water in the surrounding area and possibly causing
health problems such as skin irritation. Toxic environment, water unfit for
consumption evenblue baby syndrome in infants and an increased risk of
colon cancer.

Leachate
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1. INTRODUCTION

Bakung final disposal site is located in Bakung Village, Teluk Betung Barat District, the total area
of this final disposal site is 18 hectares which every day the Bakung final disposal site is able to
accommaodate various types of waste up to 750 - 800 tons per day (292,000 tons per year) with the highest
population density in 2015 reached 20,709 people per km? [1]. Lampung province in 2022 will generate 1.64
million tons of waste, 4,515 tons of waste per day, in Bandar Lampung it self has 283,602 tons per year [2].
Garbage that accumulates when exposed to rain water will produce leachate. Leachate is a liquid that appears
during the process of decomposing waste, leachate has a very pungent odor, leachate can spread through
seepage into the ground and some of it follows the flowrun off so that it has an impact on groundwater, soil
and river water pollution besides that air pollution can occur due to the decomposition of waste [3].

Leachate has a dangerous impact because it contains organic and inorganic compounds, as well as
heavy metals. Leachate contains a toxic substance that requires management before being discharged into
surface waters, without specific management leachate can contaminate well water, soil and rivers [4].
Leachate can seep into the wells of residents around the final disposal site, 100 meters from the source of
the pollution [5]. Leachate contains hazardous metals from landfills so it tends to become hazardous in the
future. Around the final disposal site is a residential area so the effect on occupants can contribute to the
danger of metal contamination [6]. Based on these problems, it is important to know the amount of leachate
pollution on the environmental health of settlements in the final disposal site Dawud Bandar Lampung so
that they can overcome these problems
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2. METHOD

The research was carried out for 1 month in December-January 2023. The place of this research was
carried out at the Laboratory of the Center for Standards and Industrial Services (BSPJI) Bandar Lampung.
This type of research is qualitative research and is presented descriptively. The test sample was taken using
the composite sample method (combined place) where the test sample was taken at different test sampling
points, at the same time and volume, there were 3 different pool location points which were taken as much
as 5 liters of jerry can size then homogenized into one. The population in this study was leachate in the
Bakung final disposal site (Final Disposal Site) in Bandar Lampung City. Samples were taken using SNI
8995:2021 reference. Parameters analyzed consisted of 10 parameters including physical parameters (color,
odor, turbidity and TSS) and chemical parameters (pH, BOD, COD, N-Total, mercury and cadmium). Data
analysis was carried out by comparing the test results for each parameter with the quality standards of the
Minister of Environment and Forestry of the Republic of Indonesia No. 59/Menlhk/Setjen/Kum.1/7/2016, to
see the overall water quality using the Pollution Index (IP) method. Meanwhile, to find out environmental
health in residential areas, interviews were conducted with the community around the Final Disposal Site.

3. RESULTS AND DISCUSSION
Result
Condition of Well Water Around Settlements

Leachate at the Bakung final disposal site is still not ideal, because the observations show that there
is no management and continuous monitoring so that whether the management of this final disposal site is
ideal or not, there are 3 ponds that have the same length, width and depth, the amount of waste piled up at
the Bakung final disposal site and the management methods that are still characteristicopen dumping/ open
excavation land where the processing method is just thrown away without carrying out continuous
management, causing negative impacts resulting in environmental pollution such as air pollution, soil
pollution, water pollution, and causing landslides and fires [1]. Lack of open dumping method cause an
unpleasant odor due to the presence of ammonia (NH3) caused by microbial activity, and the scattering of
garbage can contaminate groundwater and river water [7]. The use of this method usually still has leachate
seepage which can seep into the soil which contains a lot of heavy metals. The content of heavy metals that
are often found are Zinc (Zn), Cuprum (Cu), lron (Fe), Cobalt (Co), Manganese (Mn), Nickel (Ni). If
residents around the final disposal site use groundwater as a necessity for clean water, then this will
become a serious problem because the residents' well water will be contaminated with the leachate.

In this open dumping method, the leachate is still collected in 3 ponds without any treatment so that
when the rainfall is high the leachate is not controlled and has an impact on pollution such as
contaminating the residents' wells around the landfill. leachate, the leachate that is accommodated in the
pool is 3 pools with the same size with a length of 8 meters, an area of 6 meters and a depth of 5 meters for
the 1st holding pond as the initial pond through which the leachate will then pass, to the 2nd pool and
ending in the 3rd pond , while the leachate that flows from pond 1 to pond 3 according to the RT around
the final disposal site that 3 leachate storage ponds with a system of flowing through a paralon pipe
installed from inside the first pool to the last pool after that the leachate is just left with the evaporation
method so that it is at risk environmental pollution, the first pollution is clean water pollution because
leachate will infiltrate into the soil, then percolation occurs into groundwater.

The results of the interviews that the researchers conducted with residents around the Bakung final
disposal site felt disturbed by the pungent smell of garbage, especially when there were garbage collectors
passing in front of the house, then the garbage fell due to being overloaded. Apart from these problems,
leachate produced from the final disposal site caused various environmental problems such as it could seep
into residents' wells, according to residents, which are 20 meters from the leachate pond, many residents'
wells have been exposed to a leachate mixture, especially for residents’ well water, which has been
analyzed by previous research related to the content of well water, saying it has been polluted and contains
mercury so that the well water is unfit for use in the well water of residents around the final disposal site,
which is 20 meters to 60 meters away, the well water changes color to become cloudy and has an
unpleasant odor, even though it has only been drilled to a depth of 43 meters a week and after a year the
well water will change when left overnight in the bath so that it becomes black, so many residents around
the final disposal site buy drinking water to meet their daily needs because the well water is already polluted
and unfit for use or consumption, according to the RT (Neighbourhood) around the final disposal site that
leachate flows when there is high rainfall, passing 9 RT (Neighbourhood).The results of the study reported
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that 89.9% of children aged 1-12 years who lived in the Bakung final disposal site were positively infected
with worms [8]. Other research states that70.0% of respondents' clean water did not meet the requirements
so that it could trigger diarrheal disease in toddlers around the Bakung final disposal site [9].
Physics Parameter Analysis

Table 1. Laboratory test results for leachate content at the Bakung final disposal site

No Parameter Unit Quality standards Test results
1. Color PtCo - 498,66

2. Smell - - Distinctive smell of sewage

3. Turbidity NTU - 322

Based on the research results from the table above, the color parameter shows a deep black color with
a value of 498.66 PtCo (Platinum Cobalt), has an odor parameter with a characteristic smell of waste, and a
turbidity parameter with a value of 322 NTU (Nephelometric Turbidy Unit).

Chemical Parameter Analysis
The results of chemical parameters include TSS (Total Suspended Solid), pH, BOD (Biological
Oxygen Demand), COD (Chemical Oxygen Demand), total nitrogen, mercury and cadmium. Results as
follows:
Table 2 Laboratory test results for leachate content at the Bakung final disposal site

No. Parameter Unit  Quality standards  Test results
1. TSS mg/L 100 538,33

2. pH - 6-9 8,71

3. BOD mg/L 150 5382

4. COD mg/L 300 8220

5. Nitrogen total mg/L 60 91

6. Mercury mg/L 0,005 <0,001

7. Cadmium mg/L 0,1 <0,007

Based on the research results from the table above, the TSS parameter showed a test result of
538.33 mg/L exceeding the quality standard, the pH parameter showed a test result of 8.71, the BOD
parameter showed a test result of 5382 mg/L exceeding the quality standard, the COD parameter showed a
test result 8220 mg/L exceeds the quality standard, the total nitrogen parameter shows a test result of 91
mg/L exceeds the quality standard, the mercury parameter shows the test result < 0.001 mg/L below the
quality standard and the cadmium parameter shows the test result < 0.007 mg/L below the quality
standard.

Pollution Index (IP)

The results of the calculation of the Pollution Index have been calculated as follows: Using the
Pollution Index (IP) because want to research water quality at the same time and only need single data [10].
The method of comparing the results of pollution with quality standards. The Pollution Index uses a single
data showing current results only [11].

Information:

There = Concentration of water quality parameters survey results

That = Concentration of water quality parameters in water quality standard (j)
Drink = Pollution index for allocation (j)

M = Max Value

R = Average value

The range for the Pl value is:

0<PLj<1,0 = Meetquality standard (good condition)

1,0 <PIj < 5,0 = Light pollution

5,0 <PIlj <10 = Medium pollution

Plj > 10 = Heavy pollution

The results of the calculation of the Pollution Index have been calculated as follows:

Analysis Of The Amount Of Leachate Pollution On The Environmental Health Of Settlements At
Bakung Final Disposal Site Bandar Lampung City. Ade Lenty Hoya, et.al
709


http://ejournal.seaninstitute.or.id/index.php/

http://ejournal.seaninstitute.or.id/index.php/healt
v Jurnal Eduhealt, Volume 14, No. 02 2023
E-ISSN. 2808-4608

Table 3 Baku Mutu Air Lindi
No Indesk Pencemaran (IP) IP Quality Standard Value Criteria
1  Leachate 6,84 Medium pollution
Based on table 3 above, the Pollution Index for leachate at the IP quality standard value shows
6.84 with moderately polluted criteria.

DISCUSSION

The physical and chemical parameters that exceed the leachate quality standards are the parameters
of color, odor, turbidity, TSS, BOD, COD, and total nitrogen as explained below.
Colour, Odor, Turbidity

The results of research conducted at the Bakung Landfill showed a dark black color with a value of
498.66 PtCo (Platinum Cobalt), due to the oxidation of manganese resulting in a solid black leachate which
is visible to the naked eye, the color value of the leachate is high and has a dark black color so the color is
not ideal. In waters where there is a color value of less than 10 PtCo, it usually does not show a clear color,
while in leachate it shows a clear, dark black color, so it can be said that it is not ideal for color parameters
[12]. The leachate at the Bakung final disposal site has a characteristic odor of waste, during field
observations when sampling leachate it gives off an odor due to the decomposition process of organic
matter which produces a foul odor in the form of ammonia compounds so that the odor of the leachate does
not match the physical criteria of water, namely the temperature normal, odorless, not cloudy (clear), does
not contain solids, and is colorless.

The turbidity content in leachate at Bakung final disposal site is 322 NTU (Nephelometric Turbidy
Unit) that is not included in the criteria for waters because they have high turbidity whereas ideally waters,
namely the temperature is normal, odorless, not cloudy (clear), does not contain solids, and is colorless.
Turbidity is related to color because if the darker the color of the water, the turbidity will be high which
makes the water smelly, the turbidity factor is high due to organic and inorganic materials, for this organic
matter becomes food for bacteria so that the amount will add to turbidity [13].

TSS

TSS (538.33 mg/L) Exceeds the leachate quality standard based on the Regulation of the Minister of
Environment and Forestry of the Republic of Indonesia No. P59/Menlhk/Setjen/kum.1/7/2016 says 100
mg/L maximum limit for TSS. TSS experiences a high concentration of suspended solids consisting of organic
matter (mud, sand and clay) and inorganic in the form of ions (calcium, sodium, magnesium, sulfate,
carbonate, iron, nitrate and silica) [14]. Leachate for high TSS is not allowed to be discharged directly into
water bodies (such as rivers) because it will have an impact on reducing photosynthetic activity in the
water so that the oxygen released by these plants reduces and causes living things in the waters to die
thereby disrupting the ecosystem in the waters [15]. The presence of TSS is physically responsible for
turbidity in the waters [14]. High TSS will disrupt the process of photosynthesis causing a decrease in
dissolved oxygen [13]. Penetration of sunlight to the surface and in the deeper parts is not effective due to the
obstruction of the TSS [16].

BOD

BOD (Biological Oxygen Demand) is the amount of dissolved oxygen needed by aerobic
microorganisms to decompose dissolved organic compounds and some suspended organic matter in waters
[17]. The results of the BOD content in leachate at the Bakung final disposal site with a test result of 5382
mg/L, this value exceeds the standard. The mechanism of BOD can be high due to the relatively slow
decomposition of organic matter, microbes use organic matter as a source of food [12]. High BOD content is
not allowed to be discharged directly into water bodies because it will have an impact on health if it enters
the digestive tract (causing diarrhea) in large quantities due to the presence of microorganisms contained in
BOD, namely microorganisms.Escherichia coli as well asbother skin irritation [12].

COD
COD is the amount of oxygen needed to chemically oxidize organic matter in waters which is an
indicator of pollution[18]. The results of the COD content in leachate at the Bakung landfill with a test result
of 8220 mg/L. The high COD mechanism is caused by the difficulty of decomposing organic matter by
microbes [18]. The high COD is influenced by the characteristics of organic waste from the community
which tend to be homogeneous, relatively long temperatures throughout the year and rainfall [19]. High
COD levels in untreated wastewater can createtoxic environment for aquatic flora and fauna [20]. COD
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enters the river and the rate is high, it can makewater unfit for consumption and pose a significant risk to
human health [21].

Nitrogen

The results of the total nitrogen content in leachate at the Bakung final disposal site with a test result
of 91 mg/L, this value exceeds the quality standard. The results of the study found that there was ammonia
with such a pungent odor that it affected the value of the total nitrogen content. Nitrogen consists of
inorganic nitrogen (in the form of ammonia, nitrites, and nitrates which are soluble) and organic nitrogen
which is particulate (insoluble in water) [22]. High nitrate concentrations in drinking water can also cause
potential health problems, including methemoglobinemia(blue baby syndrome) in infants and an increased
risk of colon cancer [23]. Whereas in groundwater, the hazard index of nitrogen compounds is between 0.037
and 2.856 for men, between 0.054 and 3.427 for women and between 0.080 and 6.145 for children [24].

1. CONCLUSION

Physical and chemical parameters of leachate at Bakung final disposal site in Bandar Lampung City
that exceeded the leachate quality standard were TSS (538.33 mg/L), BOD (5382 mg/L), COD (8220
mg/L), Total Nitrogen (91 mg/L) , while the other parameters are below the leachate quality standard. If the
leachate is only collected without further treatment, it will result in the leachate entering residential canals and
contaminating the well water in the surrounding area and possibly causing health problems such as skin
irritation, toxic environment, water unfit for consumption evenblue baby syndrome in infants and an
increased risk of colon cancer.
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