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Abstract

The processing of fecal sludge in the IPLT is an advanced processing activity because
the sludge in the septic tank has not been properly disposed of into the environ-
ment. After all, it still contains high organic loads. IPLT Kota Batu is the object of
research. It aims to determine the environmental impact caused by the treatment of
sludge in the IPLT Kota Batu with the Life Cycle Assessment Method then provide
an alternative in reducing the impact with the Analytic Hierarchy Process Method.
Life Cycle Assessment is a method for analyzing the environmental impact of a prod-
uct throughout the life cycle. Stages of life cycle assessment (LCA) are goals and
scope, life cycle inventory, life cycle impact assessment, and interpretation data. An
alternative selection is then made to reduce the environmental impact using the Ana-
lytic Hierarchy Process (AHP) Method. AHP is describing a complex problem into a
result that is represented in a multi-level structure. AHP stages are input goals, crite-
ria, alternatives, weighting, and priority scale, producing the recommended answer
or decision. From the LCA method, it was found that the emission load released into
the environment in the treatment of sludge was in the form of CO2 emissions, energy
emissions, and potentially disappearing species fractions of 3.948,935 kg CO2/year,
1.100.334,84 MJ, and 3.624,647 PDF.m2.y. The use of this method can find out
that the treatment of sludge in the IPLT Kota Batu has an environmental burden
and impacts the phenomenon of global warming, non-renewable energy, and aquatic
eutrophication. The best alternative to reduce emissions in the treatment process of
sludge in the IPLT Kota Batu is to perform maintenance treatment on a scheduled
basis.
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1 INTRODUCTION

The pollution of the environment will cause various kinds of diseases to improve city sanitation. Efforts to avoid other problems
when the septic tank’s capacity has reached the maximum limit is carried out periodically draining. Septic tanks have mature
mud (stable) that will settle at the bottom of the tank and must be emptied regularly every 2-5 years, depending on conditions [1].
Ripe sludge is suctioned by a fecal truck and then taken to the IPLT (Faecal Treatment Plant) for further processing. Feces are
the body’s metabolic results that contain BOD, COD, TSS, pH, N, P, and Escherichia coli.

Environmental problems occur because the environment cannot function properly. Indirectly, the waste processing industry is
responsible for global environmental impacts such as the immediate release of pollutants into water, soil, and air [2]. IPLT Kota
Batu uses the SSC (Solid Separation Chamber) unit and the ABR (Anaerobic Baffled Reactor) unit using the principle of physical
waste treatment. The principle of biological waste treatment is utilizing microorganism activities such as bacteria, fungi, and
protozoa. Facultative ponds, maturation ponds, and wetland ponds in the IPLTKota Batu use biological waste treatment. Organic
matter and nutrients contained in sludge will be gradually degraded. Microorganisms degrade complicated organic matter into
simple organic compounds and convert them into carbon dioxide (CO2), water (H2O), and bacterial masses as energy sources
for their growth and reproduction [3].

With the expected conditions, IPLT Kota Batu is increasingly paying attention to the environmental aspects in each of its activ-
ities from the contribution of the processing process and the ecological impacts. Analysis of these conditions with the approach
or method needed so that the method or approach’s results can determine the effect caused by the processing activities. In this
study, process analysis was carried out using the life cycle assessment (LCA) and Analytic Hierarchy Process (AHP) methods.

2 MATERIAL AND METHOD

Life Cycle Analysis (LCA) or often called the Life Cycle Assessment, is a method based on the cradle to grave (analysis of
the entire cycle from the production process to waste treatment) which is used to determine the amount of energy, costs, and
environmental impacts caused by the product life cycle stages starting from when taking raw materials to the product is finished
being used by consumers [4]. The use of this analysis uses the SimaPro 8.5.2 software as a tool for analyzing energy savings and
reducing greenhouse gas emissions, energy audits and the global environment that focuses on the product life cycle, as well as
the efficient use of resources in the form of land, water, energy and natural resources others.

2.1 Goal and Scope
This phase aims to formulate and describe goals, systems to be evaluated, boundaries, and assumptions related to impacts along
the system’s life cycle being evaluated. The objectives and limitations of research with LCA are explained by some information,
such as the reasons for using the LCA method, the exact definition of the product in question, and the description of research
boundaries. The purpose and limitation of the research are to ensure that the research conducted gets consistent results.

2.2 Life-Cycle Inventory
Life cycle inventory (LCI) includes data collection and calculation of input and output to the system’s environment being eval-
uated. The function of life cycle inventory (LCI) is an inventory of resource use, energy use, and release to the environment
related to the system being evaluated.

2.3 Life Cycle Impact Assessment
Significant potential environmental impacts of processes/products based on LCI are evaluated using impact assessment. This
phase aims to classify and assess significant ecological impacts. In estimating ecological impacts, the method used will be
selected according to the research conducted. Several stages in determining the value of the environmental effects are generated
into numbers, such as characterization, normalization, weighting, and single score.
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TABLE 1 Detention time in IPLT
Kota Batu.

IPLT Detention
Time

Unit

Solid Separation Chamber 5 Days
Anaerobic Baffled Reactor 6 Hour
Fakultative Pond 1 5 Days
Fakultative Pond 2 5 Days
Maturation Pond 1 10 Days
Maturation Pond 2 10 Days

TABLE 2 Results of analysis of fecal sludge in the laboratory.

Unit SSC ABR FP1
Inlet Outlet Inlet Outlet Inlet Outlet

pH - 7 7.8 7.8 7.4 7.4 7.7
TSS mg/L 198 168 168 80 80 78
N mg/L 180.32 115.58 115.58 73.24 73.24 72.28
P mg/L 9.65 6.08 6.08 5.22 5.22 3.94
COD mg/L 556 140 140 100 100 96
BOD mg/L 292 73 73 52 52 50

2.4 Interpretation Data
The final stage of the LCA method is to interpret data. The results of the previous three stages, then conclusions are taken. The
combination of results from life cycle inventory and life cycle impact assessment is used to interpret, draw conclusions, and
recommendations consistent with the goals and scope identified previously [5].

After learning all the impacts that have been generated on a series of processes, one process was chosen that had the most
significant effect on LCA. From this process selection activity, an alternative will be carried out in one process to reduce the
impact using the Analytic Hierarchy Process (AHP) method. Analytic Hierarchy Process (AHP) is the comparative assessment
stage in pairs between factors at a hierarchical level to determine the importance of criteria [6]. It aims to find out what handling
can be done to reduce the impact produced.

The first step is determining the goal, criteria, and the alternatives. In the goal, the column is what you want to achieve in research
in choosing a decision. In the criteria column is a component that is taken into consideration for researchers to select the best
decisions. On the other hand, the author has an alternative column as the output to be chosen in a decision.

The second step is weighting and determining priority scale. Before doing the calculation, the criteria that have been set in the
previous stage will be weighted. Weighting based on researchers’ needs in conducting research is then calculated by comparing
one criterion to another. The value entered in the calculation is many interests where each number already has different parts.
After weighing, the researcher carries out the priority scale of all the criteria.

The last step is providing recommendation and decision. This step involves two tasks. The first task is synthesizing to get results.
It is the result of synthesis on an alternative where weighting is carried out in advance according to the researcher’s needs. The
second task is analyzing sensitivity. The task is done to determine the variation of priority criteria to observe the extent of the
effect on alternative priorities [7–9].

3 RESULTS AND DISCUSSION

3.1 Primary and Secondary Data Collection
Primary data collection was carried out by laboratory analysis due to sampling the quality of sludge effluent, questionnaires,
and interviews with informants who understood processing activities. Sampling was started in February-March 2019, guided by
SNI 6989.59: 2008, namely if the industry already hadWWTP taken at the location before and after WWTP taking into account
the detention time (td). Detention time is obtained from the design criteria. The value of detention time can be seen in Table 1.

From the laboratory analysis results, it will be known the effluent value of each processing unit inlet and outlet. It can be done
by calculating the incoming mass load at each processing unit with the discharge obtained from secondary data. The results of
the laboratory analysis of sewage effluent can be seen in Table 2 and Table 3. The SSC stands for Solid Separation Chamber,
The ABF stands for Anaerobic Baffled Reactors. The FP1 stands for Fakultative Pond 1.

Secondary data collection was obtained from the IPLT Kota Batu covering processing debits used in sludge treatment. Feces that
enter the IPLT will be treated aerobic and anaerobic. Processing discharge can be seen in Table 4. In addition to data from the
IPLT, secondary data was obtained from literature studies related to research. The literature study comes from various sources,
namely international and national research journals, textbooks, practical work reports, final assignments, theses, government
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TABLE 3 Next results of analysis of fecal sludge in the
laboratory.

Unit SSC ABR FP1
Inlet Outlet Inlet Outlet Inlet Outlet

pH - 7.70 8.70 8.70 7.70 7.70 7.80
TSS mg/L 78.00 64.00 64.00 32.00 32.00 18.00
N mg/L 72.28 47.13 47.13 36.88 36.88 10.80
P mg/L 3.94 2.91 2.91 1.55 1.55 0.50
COD mg/L 96.00 84.00 84.00 76.00 76.00 58.00
BOD mg/L 50.00 44.00 44.00 40.00 40.00 30.00

TABLE 4 The debit of fecal sludge .

IPLT Q
(m3/days)

Q
(L/days)

Solid Separation Chamber 36 36000.0
Anaerobic Baffled Reactor 17,858 17857.5
Fakultative Pond 1 14.737 14737.0
Fakultative Pond 2 14.737 14737.0
Maturation Pond 1 11.250 11250.0
Maturation Pond 2 11.250 11250.0

FIGURE 1 Mass balance.

regulations, seminar papers, and websites that contain information relating to this research. From the concentration value, mass
load calculations can be carried out on each processing unit. Figure 1 shows the result of calculating mass processing load for
each unit.

3.2 Goal and Scope of Life Cycle Assessment
The first step is to determine the definition of the objectives and scope of the research. This stage helps the consistency of LCA
research. The purpose of this study was to analyze the contribution of environmental impacts due to the treatment process of
sludge in the IPLT Kota Batu using the life cycle assessment (LCA) method. The reasons for carrying out the research must be
clearly explained. Research limits determine which process units are included in the LCA study. The following stages of goal
setting can be seen in Figure 2.

The next stage is determining the scope or boundaries of the study, as shown in Figure 3. At this stage, the scope of the research
chosen is the ecoinvent database. The data input consists of two, namely foreground data, which refers to specific data to model
the system by describing certain production systems. Background data is data for the production of generic materials, energy,
transportation, and waste management. This data can be found in the SimaPro database and from the literature. In the process-
ing of sludge in each installation unit, the organic and inorganic mass loads are processed from calculating the discharge and
concentration of each processing unit.

The output in question its environmental impact. The impacts chosen in this study were aquatic eutrophication, global warming,
and non renewable energy from 14 categories of effects caused by the treatment of sludge. The stage of determining scope can
be seen in Figure 3.
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FIGURE 2 LCA Goal

FIGURE 3 LCA Scope

3.3 Life Cycle Inventory Assessment
At this stage, inputting data, such as processing load on processing units during the process. Secondary data used specifically
from the IPLT Kota Batu included processing debits and processing loads at the processing unit. Primary data obtained from
the results of sampling and processing load calculations. Data is entered in the amount per day and is considered data per day
in one month is constant. The results of this stage will later be described in a flow sheet or process tree. After data collection,
an identification process with a goal and scope is carried out and calculates the inventory life cycle (LCI). The results of this
network processing provide relationship information from each process that influences impact contributions. The network for
the entire treatment process of sludge can be seen in Figure 4. The black line is an environmental burden that occurs in all
processing processes that contribute to the environment’s impact.

3.4 Life Cycle Impact Assessment
Assessment Processing with SimaPro 8.5.2 Software In the impact assessment phase, it is determined the impact on the envi-
ronment that has been obtained from the Life cycle inventory (LCI) stage. The SimaPro software method used to estimate the
magnitude of the impact that occurred was Impact 2002+. The Impact 2002+ method was chosen because it is the latest method
and is a combination of the four previous methods, namely IMPACT 2002 (Pennington et al., 2005), Eco-indicator 99 (Goedkoop
and Spriensma, 2002, 2nd version, Egalitarian Factors), CML (Guinee et al., 2002) and IPCC. There are four stages involved in
impact assessment, i.e. characterization, normalization, weighting, and single scoring.
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FIGURE 4 Network treatment process

FIGURE 5 LCIA diagram.

The impact assessment carried out by SimaPro software is to directly compare the results of the life cycle inventory (LCI) in
each category. In the Impact 2002+ method, 14 impact categories were produced. Nevertheless, this study only focused on three
impacts: aquatic eutrophication, global warming, and non renewable energy.

Characterization is the stage carried out by multiplying the substance of the impact category by characterization factors. Char-
acterization factors are often called equality factors. The characterization value can be seen in Figure 5, showing a diagram of
the impact of the sludge treatment process of IPLT Kota Batu. The results are in the form of a percentage. The method used
in this study is the Impact 2002+ method. The Impact 2002+ method is a new method that connects all inventory life cycles
through 14 midpoint categories (Impact 2002+ A New Life Impact Assessment Methodology, 2003).

The actual separation chamber unit produced 26,9% of Aquatic eutrophication, 60,2% of global warming, and 60,2% of non
renewable energy. The anaerobic baffled reactor unit has 19,7% Aquatic eutrophication, 18,3% global warming, and 18,3% non
renewable energy. The facultative pond unit 1 produces 17,5% Aquatic eutrophication, 9,65% global warming, and 9,65% non
renewable energy. Facultative pond unit 2 has 16,4% Aquatic eutrophication, 6,12% global warming, 6,12% non renewable
energy. The maturation pond unit 1 produces 10,8% Aquatic eutrophication, 3,27% global warming, and 3,27% non renewable
energy. The maturation pond unit 2 has 8,7% Aquatic eutrophication, 2,4% global warming, and 2,4% non renewable energy.

The characterization factor of damage to the substance can be obtained by multiplying the potential of the existing midpoint
characterization with the characterization of damage to the substance. Table 5 shows the characterization factors for various
substances. The results of the impact assessment of the whole process based on characterization and characterization values can
be seen in Table 6.

The second state, normalization. is carried out to facilitate a comparison between impact categories. The normalization factor
(NF) in Table 5 is determined by the impact ratio per unit divided by the total impact of all substances from a particular category
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TABLE 5 Damage factors characterization.

Midpoint Category Damage
Factors

Unit

Aquatic eutrophication 11.4 PDF-m2.y
Global warming 1.0 kg CO2/year
Non renewable energy 45.6 MJ

Damage Categories NF Unit
Human Health 0,0077 DALY/pers/yr
Ecosystem Quality 4650 PDF-

m2.yr/pers/yr
Climate Change 9950 kg

CO2/pers/yr
Resources 152000 MJ/pers/yr

TABLE 6 Characterization value.

IPLT Impact Category
Aquatic

Eutrophi-
cation)

Global
Warming

Non-
Renewable
Energy

Unit PDF-m2.y kg CO2/year MJ
Solid Separation
Chamber

245.91 1047.55 291.270,0

Anaerobic Baffled
Reactor

528.44 938.05 261.310,8

Fakultative Pond 1 586.70 609.18 171433.20
Fakultative Pond 2 690.72 492.75 136813.70
Maturation Pond 1 690.72 397.85 110516.20
Maturation Pond 2 882.13 463.55 128991.00
Total 3624.64 3948.93 1100334.84

TABLE 7 Normalization value.

Impact Category Unit Total SSC ABR
Aquatic Eutrophication PDF-m2.y 0.779 0.053 0.114
Global warming kg CO2/year 0.397 0.105 0.094
Non-renewable energy MJ 7.239 1.916 1.719

Impact Category Unit Total FP1* FP2*
Aquatic Eutrophication PDF-m2.y 0.779 0.126 0.149
Global warming kg CO2/tahun 0.397 0.061 0.050
Non-renewable energy MJ 7.239 1.128 0.900

Impact Category Unit Total MP1* MP2*
Aquatic Eutrophication PDF-m2.y 0.779 0.149 0.190
Global warming kg CO2/tahun 0.397 0.040 0.047
Non-renewable energy MJ 7.239 0.727 0.849
* FP1 = Fakultative Pond 1, FP2 = Fakultative Pond2,
MP1 = Maturation Pond 1, MP2 = Maturation Pond2

for which characterization factors exist, per person per year. The value impact category from characterization is divided by
typical values so that all impact categories use the same unit or unit so that the value can be compared.

FIGURE 6 Normalization diagram.

Figure 6 shows the normalization diagram results that are seen only in the effects of aquatic eutrophication, global warming,
and non-renewable energy. The results of normalization in the treatment process of sludge can be seen in Table 7.
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TABLE 8 Weighting value.

Impact Category Unit Total SSC ABR
Total Pt 0.00072 0.00059 6.55E-05
Human Health Pt 0.00013 0.00011 1.17E-05
Ecosystem Quality Pt 2.59E-06 2.12E-06 2.35E-07
Climate Change Pt 0.00042 0.00035 3.83E-05
Resources Pt 0.00017 0.00014 1.52E-05

Impact Category Unit Total FP1* FP2*
Total Pt 0.00072 2.54E-05 1.94E-05
Human Health Pt 0.00013 4.54E-06 3.48E-06
Ecosystem Quality Pt 2.59E-06 9.11E-08 6.97E-08
Climate Change Pt 0.00042 1.49E-05 1.14E-05
Resources Pt 0.00017 5.92E-06 4.52E-06

Impact Category Unit Total MP1* MP2*
Total Pt 0.00072 1.05E-05 1.12E-05
Human Health Pt 0.00013 1.88E-06 2.00E-06
Ecosystem Quality Pt 2.59E-06 3.78E-08 4.01E-08
Climate Change Pt 0.00042 6.16E-06 6.54E-06
Resources Pt 0.00017 2.45E-06 2.60E-06
* FP1 = Fakultative Pond 1, FP2 = Fakultative Pond2,
MP1 = Maturation Pond 1, MP2 = Maturation Pond2

Based on Table 7, the calculation of the normalization of environmental impacts by the SimaPro software shows that non
renewable energy is a considerable impact on the whole process, namely 7,239 followed by Aquatic eutrophication of 0,779 and
global warming of 0,397.

FIGURE 7 Weighting diagram.

The third stage, weighting, is multiplying the impact category with the weighting factor. Weighting factors are worth one (Impact
2002+ A New Life Impact Assessment Methodology, 2003). The following are the results of the overall weighting of the sludge
treatment process in IPLT Kota Batu can be seen in Table 8, and weighting diagrams can be seen in Figure 7.

From Table 8, it can be seen that the most significant environmental impact contribution is in the Solid Separation Chamber
unit of 5.9E-04, Anaerobic Baffled Reactors of 6.55E-05, and Facultative Pool 1 of 2.54E-05. The contribution of ecological
impacts comes from the results of the degradation process used in sludge treatment. The weighting bar diagram in the sludge
treatment process can be seen in Figure 7.

The final stage, single scoring, is the final stage in impact contribution assessment with a total value of the previous three stages.
The results of a single score will be obtained values that contribute to the environmental impact on each unit of the sludge
treatment process. The following single score results can be seen in Figure 8 for the treatment process of sludge.
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FIGURE 8 Single score diagram.

TABLE 9 Alternative to reduce environmental damage.

No Problem Alternative Function
1. The water content of nitrogen

and phosphorus in processing
sludge in the IPLT

The use of wetland ponds with
plants of the genus Typha and
Phragmintes [10]

Reducing the concentration of Nitrogen and
Phosphorus in water to reduce the contribution
of aquatic eutrophication and global warming.

2. Emissions of carbon dioxide in
processing sludge in IPLT

Greening in the environment
around the IPLT Kota Batu [11]]

Reducing carbon dioxide emissions as an effort
to reduce the contribution of global warming.

3. Processing efficiency of each
unit that is not maximal

Maintenance of scheduled
treatment units of the IPLT [12]

Improving the fulfillment of effluent quality in
accordance with quality standards.

3.5 Interpretation Data Life Cycle Assessment
Processing with SimaPro 8.5.2 Software The final step in the life cycle assessment is to interpret the impact assessment life
cycle results can be included suggestions for steps to improve environmental performance.

3.6 Determination of Alternative Repair Priorities
The determination of alternatives is used to reduce the impact and make improvements in the processing process. The alternative
produced is not just one, but several alternatives are considerations inmaking decisions that will be determined by the hierarchical
analytical process (AHP) with the expert choice. The following are alternative priority questionnaires to reduce the contribution
of the effects of Aquatic eutrophication, global warming, and non-renewable energy in the sludge treatment process of the IPLT
Kota Batu taken from several literary sources.

3.7 Selection of the Best Alternative with Analytical Hierarchy Process (AHP) Method
Selection of alternatives based on complex problems in hierarchical structures through the relationship between goals, crite-
ria, and alternatives and then giving a numerical assessment of these alternatives’ priorities with other alternatives. From the
selection of these priorities, an analysis will be carried out to obtain alternatives that have the highest priority and play a role in
influencing the analysis results. The stages of this analysis are as follows. Firs, we identified criteria in determining alternatives.
Second, we arranged the hierarchy with the criteria performed a theoretical study. Third, we determined the priority weights by
comparison between alternatives. Finally, we measured consistency was giving value in the comparison between alternatives.

3.8 Election of Criteria in Procedure for AHP
From the life cycle assessment (LCA), a graph of the comparison of environmental impacts is known, and alternative alternatives
have been analyzed. There are three criteria used in this study. The first criteria is investment and processing costs. The investment
costs are costs incurred for purchasing new machinery or equipment, other workforce-related training costs. Processing costs
are costs incurred for alternative processing. The second criteria is environmental impact. The environmental impact is how
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much influence the alternative has on optimizing the impact reduction in life cycle assessment (LCA). The last criteria is ease
of implementation. The ease in implementation is a low level of difficulty in operational alternatives.

FIGURE 9 Network criteria and alternative. FIGURE 10 Weighting selection of alternative criteria.

3.9 Arrangement of Alternative Hierarchy
Problems to be resolved, described in the form is a separate element. The problem focus is made hierarchically, with the main
problem being made a priority. The problem to be solved in this study is selecting the most optimum alternative that can be done
in the processing. The following is the hierarchical structure of the sludge treatment process, shown in Figure 9.

The selection of alternatives in the process of sludge treatment begins by weighting the comparison on each criterion. The selec-
tion process consists of 3 alternatives, namely improving the quality of vehicle fuel around the IPLT, carrying out maintenance
of processing equipment on a scheduled basis, and reforestation around the IPLT Kota Batu environment. The three alternatives
will be compared to each criterion with a priority assessment on one alternative. From the results of the comparison, one of the
most optimum alternatives will be obtained.

3.10 The Best Alternative to the Processing of Feces
Determination of the best alternative based on the distribution of questionnaires to speakers who have been experts and under-
stand these activities. From the questionnaire, we found an alternative that was possible to be applied. The speakers’ selection
was 4 (four) people consisting of operational supervisors managing domestic wastewater in IPLT, IPLT operators, two lecturers
of Environmental Engineering at one of the universities in Malang City.

The four speakers assessed the criteria and alternatives, according to the questionnaire given. From the results of the question-
naire, inputting the data into the expert choice application is done. Based on the questionnaire results, the criteria and alternatives
were weighted, shown in Figure 10.

From Figure 10, it is known that the weighting value of the four speakers for investment and processing costs with environmental
impact is 1.5137, the cost of investment and processing with ease of implementation is 1.14425, and the environmental impact
with ease of implementation is 4.14082. Weighting value is based on the accumulated selection that has been made by each
speaker. The following are the results of the criteria assessment in Figure 11 and alternative assessments in Figure 12.

Figure 11, the criteria for investment and processing costs can be seen as having the importance of 0.272, environmental impact
criteria of 0.550, and ease of implementation criteria of 0.178. The total of 3 criteria is 1.0, with the most significant importance
being the criteria for environmental impact.
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FIGURE 11 Determination of selected criteria.

FIGURE 12 Determination of selected alternative.

From Figure 12, the alternative use of wetland ponds with plants has importance of 0.331. Alternative reforestation in the vicinity
of the IPLT is 0.321. The alternative is to maintain treatment units on a scheduled basis of 0.368. Figure 13 shows the selection
of criteria and alternatives.

FIGURE 13 Dynamic diagram of criteria and alternatives.

Figure 13 shows that 55.0% of the speakers chose the environmental impact as determining the criteria to be chosen. Of the
three alternatives, 36.8% of the speakers prioritized alternatives to the maintenance of scheduled processing units to reduce the
contribution of environmental impacts by taking into account the priority criteria of investment and processing costs.

4 CONCLUSION

The results of the impact of environmental pollution on the treatment process of sludge in IPLT Kota Batu with a life cycle
assessment (LCA) approach are global warming by issuing CO2 emissions of 3,948,935 kg CO2 / year, non renewable energy
by issuing energy emissions of 1,100,334, 84 MJ, and aquatic eutrophication which can cause potential loss of water species
with an emission value of 3,624,647 PDF.m2.y.

Selection of alternatives based on predetermined criteria, namely investment and production costs, environmental impacts, and
ease of implementation. From the results of weighting criteria with several proposed alternatives, the best alternative is obtained.
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The alternative produced from the sludge treatment process of IPLTKota Batu to reduce environmental pollution by the Analytic
Hierarchy Process (AHP) method is by scheduled maintenance of sludge treatment units.
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