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Abstract- Household wastewater generally consists of gray water and black water. Gray water or used water comes from used water in 

households, such as water used for bathing, washing, cleaning the house, and so on; while black water comes from excreta which has 

been mixed with toilet rinse water. Domestic wastewater, both gray water and black water, contains pollutants, both physical,  

chemical and biological pollutans. Physical pollutants, including suspended solids (TSS), clarity, odor and color; chemical pollutants, 

including pH, BOD, COD, NH3-N and fat; and biological or microbiological pollutant is Total Coliform. This research will 

specifically discuss BOD as a pollutant in household wastewater. BOD is the amount of oxygen needed by microorganisms in water to 

break down or degrade organic waste material in the water. The decomposition of organic waste through oxidation by microorgan isms 

in water is a natural process that can easily occur when water contains sufficient oxygen. Water pollution load is the amount of a 

polluting element contained in water or waste water. So the BOD pollution load is the amount of organic material contained in  

household wastewater which can be biologically decomposed by microorganisms. This study aims to determine the BOD pollution 

load from households before and after processing. The data obtained from the results of this study can be used to design a ho usehold 

wastewater treatment plant that is suitable for the characteristics of households in Makassar City. Based on the research results, it was 

found that the waste water generation per person per day was 90.96 liters with a BOD concentration of 45.63 mg /liter and a pollution 

load of 0.016 kg/person/day. The pollution load contained in household wastewater after being treated through the wastewater 

treatment plant has decreased to 0.007 kg/person/day. 

Index Terms- Pollution loads, biological oxygen demand, household wastewater 

I. INTRODUCTION 

Makassar City is the capital city of South Sulawesi 

Province with a population of 1,668,314 people in 2018 

with a population growth of 1,003% per year [1]. The increase in 

population and the rapid development in various fields is directly 

proportional to the amount of waste generated. The high 

population has an impact on increasing the use of clean water, 

and increasing the use of clean water will increase the amount of 

waste water generated. 

Wastewater generated from household activities or other 

activities that produce wastewater if discharged directly into 

environmental media has the potential to cause pollution [2], [3], 

[4]. Therefore, the waste water generated from each activity must 

be treated first before being discharged into environmental 

media. One type of infrastructure used for domestic wastewater 

treatment is the installation of centralized domestic wastewater 

treatment, both on a communal scale, an area scale and an urban 

scale. 

The number of household heads (HH) who have access to 

communal scale off-site wastewater treatment is 3,542 

households [5] out of 320,656 households in Makassar City [6]. 

As a result, only 1.1% of households have been served by the 

communal wastewater treatment plant (WWTP) or have treated 

household waste before it is disposed of in environmental media. 

As a result, wastewater originating from household activities, 

especially those classified as used water (gray water), is 

channeled directly into the quaternary, tertiary and secondary 

drainage channels, which will eventually flow into the primary 

drainage channel or river and enter the sea. 

Data obtained from [7] shows that of the 131 WWTP units that 

have been built, 60 units are in good condition, 30 units are 

slightly damaged, and 37 units are severely damaged or not 

functioning. The data shows that 51.15% of the WWTPs that 

have been built do not physically function properly. While the 

data obtained from [8], shows that the results of monitoring the 

quality of wastewater from WWTP outlets <10% meet the 

quality standards of domestic wastewater quality. 

The high number of WWTP that is not functioning properly and 

the quality of its effluent does not meet the quality standards in 

accordance with the provisions of laws and regulations , it is 

necessary to calculate the BOD pollution load from households. 

Data on the BOD pollution load from households can be used to 

design WWTP that is in accordance with the characteristics of 

household wastewater in Makassar City. 

BOD is the amount of oxygen needed by microorganisms in 

water to break down or degrade organic waste material in the 

water. The decomposition of organic wastes through the process 

of oxidation by microorganisms in water is a natural process that 

can easily occur when water contains sufficient oxygen [9]. BOD 

is a description of the levels of organic matter, namely the 

amount of oxygen needed by aerobic microbes to oxidize organic 

matter to carbon dioxide (CO2) and H2O. Organic material is the 

result of decomposition of dead plants and animals or waste 

products from domestic or household wastewater [10] and [11]. 
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Water found in nature contains microorganisms that can break 

down, decompose (degrade) organic waste materials. The 

number of microorganisms in the water depends on the level of 

cleanliness of the water. Clean or clear water usually contains 

less microorganisms than water that has been contaminated by 

waste materials or in this case household wastewater [12] and 

[13]. The decomposition of organic matter by microorganisms 

occurs naturally when water contains sufficient oxygen. The 

decomposition of wastewater or household wastewater can take 

place both aerobic and anaerobic [14]. 

BOD pollutants in household waste water come from activities in 

households that use water as a means, for example for washing, 

bathing, cleaning houses and household furniture, and other uses, 

known as gray water. In addition, BOD pollutants come from 

human excreta, in the form of urine and faeces or known as black 

water. 

Domestic wastewater (sewage) is a complex solution consisting 

of water > 99%, organic and inorganic substances, either 

dissolved or precipitated solids. Solid matter in wastewater with 

a composition of 0.1% consists of organic and inorganic 

materials [13], [15], [14] [16]. Organic material consists of 65% 

protein, 25% carbohydrates and 10% fat; whereas inorganic 

materials consist of granules, salts and metals [12] and [17]. 

Household wastewater consists of 3 important parts, namely 1) 

feces that have the potential to contain pathogenic microbes, 2) 

urine which generally contains nitrogen and phosphorus as well 

as possibly microorganisms, and 3) gray water, namely waste 

water that comes from used kitchen washing water, washing 

machine and bathroom [14]. 

The mixture of faeces and urine is known as excreta while the 

mixture of excreta with bathroom rinse water is known as black 

water. Pathogenic microbes are abundant in excreta which is a 

transport for water-borne diseases. 

The components of household waste include: microorganisms 

can develop if there is suitable food material, adequate 

temperature and humidity. Household waste provides an ideal 

environment for microbial growth, especially for bacteria, as well 

as several types of viruses and protozoa. Household waste can 

contain pathogenic microorganisms originating from human 

excreta infected with infectious diseases that can spread through 

contaminated water. Water-borne bacterial diseases include 

cholera, typhus and tuberculosis [14]. 

Wastewater has properties that can be divided into 3 parts, 

namely physical, chemical and biological characteristics. 

Determination of the degree of waste water impurity is strongly 

influenced by the presence of easily visible physical properties 

such as solid content as aesthetic effect and clarity as well as  

odor and color [18]. The sediment in the sample of raw water is 

the residual evaporation from the waste water sample at a 

temperature of 103 - 105
o
C [12].

The chemical content in wastewater can harm the environment in 

various ways, for example dissolved organic matter can deplete 

oxygen in waste and will cause unpleasant tastes and odors in 

clean water supplies. The chemical properties of household 

wastewater that can be used as indicator parameters in 

determining the quality standard of wastewater consist  of pH, 

BOD, COD, NH3-N and fat parameters [19]. 

Biological content in wastewater is a parameter that must be 

known before wastewater is discharged into environmental 

media or water bodies. The biological or microbiological content 

that becomes the parameter of pollutants in household 

wastewater is total coliform in units of quantity per 100 ml [14]. 

The BOD emission factor in household water generation is 53 

mg/L per person per day. If the household wastewater has been 

treated in a septic tank, the BOD emission factor contained in it 

is 12.6 mg/L per person per day [20]. The minimum BOD 

content in domestic wastewater or urban waste is 31.52 mg/L and 

a maximum of 675.33 mg/L [14]. 

Water pollution load is the amount of a polluting element 

contained in water or waste water [20]. So the BOD pollution 

load is the amount of organic material contained in household 

wastewater which can be biologically decomposed by 

microorganisms. 

Calculation of the BOD pollution load of household wastewater 

is carried out in 2 ways, namely direct calculation and calculation 

using emission factors. The calculation of the pollution load by 

direct calculation is obtained from the number of family 

members multiplied by the concentration of BOD in wastewater. 

Meanwhile, the indirect calculation is obtained from the number 

of family members multiplied by the BOD emission factor [21]. 

Domestic wastewater is generated from daily activities in 

households or commercial areas such as offices, commerce, 

restaurants, restaurants, hotels, and others. The amount of waste 

water produced depends on the amount of clean water used, as 

much as 80% of the clean water used will be wasted as 

wastewater [22] and [23]. Wastewater generated by urban 

communities in developing countries averages 30-70 m
3
 per

person per year or about 100 liters per person per day [24]. 

The need for clean water per person per day in urban areas is 150 

liters, consisting of drinking, cooking, bathing, washing, and 

others [9]. Very little water is actually consumed by humans, 

which is 2 liters per person per day. Most of the water is only 

used as a medium, for example for washing, cleaning kitchen 

utensils, washing vehicles and others. Water used as a medium or 

medium will return to the environment as used water for 

washing, used for cleaning the house, used for shedding dirt, 

used for bathing, and so on. The used water will be disposed of 

as waste [22]. 

Domestic wastewater, namely wastewater originating from 

households, offices, and commercial activities is the largest 

source of water pollutants in DKI Jakarta, which reaches 80% of 

the total water pollution sources and only 3% has been treated 

[25]. The same thing [26], that ± 9 million populations of Jakarta 

City produce ± 1,300,000 m
3
 of waste water per day and less

than 3% is treated. Likewise, in Semarang City 94.06% of 

greywater wastewater was discharged into the drainage channel 

and 5.94% was infiltrated into the soil [27]. 

The management of domestic wastewater in the form of black 

water has been carried out in a simple manner using family 

latrines equipped with individual or communal septic tanks [14]. 

In the Jakarta area there are more than 1,000,000 septic tanks, but 

these septic tanks are not properly maintained and the 

groundwater has become contaminated with coliform bacteria 

from feces [26]. 

Organic substrates in raw domestic wastewater vary in 

composition. Simple and complex compounds flow into the 

WWTP in dissolved or suspended form. Based on their 

susceptibility to biodegradation, these compounds can be 
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grouped into compounds that are readily biodegradable 

(carbohydrates, proteins, and fats) and compounds that can 

decompose slowly (inert compounds). During the processing, 

these compounds are transformed into simple compounds, 

oxidized, assimilated, or do not decompose at all. 

The composition of the organic substrate in wastewater varies. 

This has an impact on the biological degradation of wastewater. 

The wastewater that flows to the small scale WWTP often comes 

from individual households and has a different composition from 

municipal wastewater. The wastewater from the holding tanks 

contains a lot of pollutants while the wastewater from the on-site 

wastewater treatment units that were previously treated in septic 

tanks contains small amounts of carbon compounds in relation to 

nitrogen compounds [28]. 

Fractionation of organic compounds in wastewater and septic 

tank effluents may be useful or even necessary for modeling 

biological treatment in various systems or in various 

environmental conditions, eg activated sludge reactors [29], 

transformation of anaerobic organic matter in sewer networks 

[30], and nitrification. tertiary during wastewater biofiltration 

[31]. 

Wastewater organic pollutants are generally measured in terms of 

chemical oxygen demand (COD), BOD and total organic carbon 

(TOC). These parameters do not indicate the individual chemical 

identity of the organic material. A number of treatment 

technologies are used for the treatment of waste water 

contaminated with organic matter. A well designed and operated 

septic tank can only reduce BOD by up to 60%. Most existing 

local sanitation systems are inadequate and dispose of waste 

without adequate treatment. Septic tanks are not regularly 

emptied and sludge collection services often dump their sludge in 

canals or rivers [32]. In contrast to the processing at WWTP 

which significantly reduces BOD by 58%, even though the BOD 

concentration still exceeds the required quality standard [33]. 

Wastewater treated by a centralized system is only about 9% of 

the generated wastewater, the treatment level at many treatment 

plants is generally inadequate. For example, Jakarta also does not 

have an adequate underground sewerage system, its septic tanks 

can only accommodate 25% of the population, and most people 

use the river for bathing, washing and toilet purposes. The 

sewage treatment process produces sludge and disposal sites, 

land for treatment plants is also increasingly difficult to obtain, 

especially in big cities [32]. As a result, the pollution load on 

water bodies continues to increase from time to time in line with 

the increase in the generation of wastewater from the population 

of a city. 

The process of treating wastewater which contains organic 

compound pollutants, the technology used mostly uses the 

activity of microorganisms to decompose the organic compounds 

contained in the natural wastewater. The process can take place 

in aerobic conditions or anaerobic conditions or in aerobic and 

anaerobic conditions (facultative). Aerobic processes are usually 

used for wastewater treatment with a BOD load that is not too 

large, on the other hand anaerobic processes are used for 

wastewater treatment with a very large BOD load [34]. 

The effect of bioremediation on the reduction of BOD and COD 

was 39.75% for BOD and 43.36% for COD. This reduction was 

greater when compared to household sewage treatment systems 

with open surface stabilization ponds, where the reduction 

occurred by 30% [35]. Meanwhile, according to [36], the 

decrease in BOD with a biofilter using volcanic rock contact 

media reached 82.24%, where the BOD concentration in the 

influent was 158.74 mg / L and the effluent was 28.2 mg / L. 

Wastewater treatment with a construted wetland treatment 

system can reduce BOD by up to 50%, parameters COD (44%), 

TSS (78%), NH4-N (49%), PO4-P (52%), Total coliform (93%) , 

and Fecal coliform in 98% [37]. Wastewater treatment that 

combines Dynamic Roughing Filter (DRF) with Horizontal 

Subsurface Flow Constructed Wetland (HSSFCW) planted with 

Cyperus papyrus and Phragmites mauritianus in series is able to 

reduce BOD5, COD, TDS, and TSS respectively 78.37%; 81, 

22%; 72.07%, and 80.01% [38]. 

Based on the previous explanation, this study aims to determine 

the BOD pollution load from households before and after 

treatment. The data obtained from the results of this study can be 

used to design a household wastewater treatment plant that is 

suitable for the characteristics of households in Makassar City. 

II. RESEARCH METHOD

This research uses a descriptive quantitative approach. The data 

obtained were analyzed descriptively to describe the BOD 

pollution load originating from households in the research 

location. 

Data Collection Methods 

The population in this study are households that live along the 

canals that produce waste water that will enter the canal and then 

enter the coastal waters of Makassar City. The sample was 

determined by means of cluster random sampling [39], namely 

determining the sample area and then determining the sample of 

respondents in each area randomly. Based on the method of 

determining the sample, in this study the sample areas are 

households that live along the canals that have carried out 

wastewater treatment using communal WWTP infrastructure. 

The division of the cluster (area) consists of 5 areas, as follows: 

1) one area towards the mouth of the Jongaya Canal, namely

WWTP Jl. Teluk Bayur, 2) one area towards the mouth of the 

Panampu Canal (WWTP Pasar Terong), 3) two areas at the 

junction of the Jongaya - Sinrijala - Panampu Canal, namely 

WWTP Rappocini 1 and Bontolebang, and 4) one area in the 

middle of the Jongaya Canal (WWTP Jl . Dg. Ngeppe). The 

division of the sampling cluster (area) can be seen in Figure 1 

and Figure 2. 

Figure 1: WWTP Location Figure 2: Waster Water Sampling 
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The samples were determined by purposive sampling in 5 sample 

areas. Based on field observations, 2 sample areas were selected 

that have better wastewater treatment effectiveness than the 

others. In these 2 sample areas, 7 and 8 households were 

purposely selected to measure the quantity and quality of 

household wastewater generated every day. Measurement of the 

quantity or generation of household wastewater before 

processing at the WWTP was carried out for 7 days, while the 

quality was analyzed in the laboratory for 5 consecutive days. 

Determination of the sample to analyze the BOD pollution load 

after treatment using WWTP is done by taking samples and 

measuring the discharge of wastewater at the WWTP outlet. The 

water samples taken were analyzed in the laboratory for 7 

consecutive days. 

The calculation of the contamination load of domestic 

wastewater before treatment is obtained from the multiplication 

of the quantity generated by the concentration or quality of 

household wastewater from laboratory analysis. Likewise, the 

pollution load after processing at WWTP is obtained from the 

multiplication of the WWTP outlet debit times the WWTP 

effluent quality. Mathematically it can be formulated as follows: 

Pollution Load of BOD (PL BOD) = WWV x C BOD 

= wastewater volume x concentration of BOD 

= litre/day x mg/ litre = mg/day = 10
-6

 kg/day

III. RESULT AND DISCUSSION

A. BOD Pollution Load Without Treatment 

Measurement of the pollution load originating from households 

is carried out by measuring the amount of waste water generated 

and the BOD concentration contained in the wastewater. In this 

study, measured wastewater is used water generated from 

household activities related to water use, such as washing 

clothes, washing food and household furniture, cleaning houses, 

cleaning vehicles, watering plants and yards, and bathing, 

washing. and latrines. Meanwhile, BOD measurements are 

carried out on waste water that is classified as gray water, 

excluding wastewater that enters the toilet. Water samples are 

taken from the waste water that is collected by each res pondent 

before entering the wastewater piping or inlet of the WWTP. 

Data from the measurement results of respondents' wastewater 

generation can be seen in Table 1. 

Table 1. Results of Measurement of Household Wastewater Generation  

No Number of 

FM (person) 

Measurement Time (Dn) Waste Water Volume (WWV) in liters per day per household Total  of WWV in 

liters per FH 

WWV/FM/D in 

liter/person/day D1 D2 D3 D4 D5 D6 D7 

1 2 250 180 130 260 130 170 240 1360 97.14 

2 4 180 270 330 370 370 380 420 2320 82.86 

3 4 230 280 270 440 290 290 280 2080 74.29 

4 2 140 140 160 200 190 170 200 1200 85.71 

5 4 300 240 280 270 250 240 300 1880 67.14 
6 3 370 400 300 340 280 350 350 2390 113.81 

7 10 1080 1070 1110 880 790 1080 1450 7460 106.57 

8 2 120 190 210 180 180 175 185 1240 88.57 

9 9 205 145 250 200 170 200 150 1320 20.95 

10 2 190 150 140 170 200 280 200 1330 95.00 

11 2 125 170 170 180 130 120 120 1015 72.50 
12 4 700 750 700 650 750 750 750 5050 180.36 

13 4 355 330 255 245 195 220 245 1845 65.89 

14 4 110 170 180 160 280 180 150 1230 43.93 

15 4 750 750 500 750 750 750 500 4750 169.64 

Total of wastewater generation in liter per person per day  1.364,37 

Average waste water generation in liter per person per day 90,96 

Note: FM = family members; Dn = measurement  day; FH = family head 

Based on the data in Table 1, it shows that the average volume 

of waste water generated per person per day is 90.96 liters or 

the average water use per person per day is 113.7 liters. The 

volume of water use by respondents is class ified as low 

because it is caused by many things, for example forgetting to 

record the discharge of water that has been used. In addition, 

even though the respondents live in a metropolitan city, they 

are classified as low-income people and live along the banks 

of the canal. 

The results of the analysis of the BOD concentration contained 

in the respondent's household wastewater per day were 182.53 

mg/L or 45.63 mg/L per person per day. For details, see Table 

2. The BOD concentration of each respondent household

varies or is not directly proportional to the volume of waste 

water generation (can be seen in Table 1). The concentration 

of BOD is determined by the content of organic matter in the 

waste water generated by the respondent's household. 

The results of the calculation of the BOD pollution load from 

households can be seen in Table 3. The average BOD 

pollution load per person per day is 0.016 kg/day. The average 

BOD pollution load per person per day during the observation 

ranged from 0.012 to 0.021 kg/day, namely the lowest on the 

second day and the highest on the fifth day. The variation in 

the value of the BOD pollution load per household per day 

follows the value of the volume of wastewater and the 

concentration of BOD contained in the wastewater of each 

respondent household. 
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Table 2.  Results of Analysis of BOD Concentration from Respondent Households Without Processing 

Sample Number of FM (person) 
BOD Concentration in Wastewater (mg/L) 

Average (mg/L) 
D1 D2 D3 D4 D5 

R1 2 153.43  165.51  166.84  223.50  206.59  183.17  

R2 4 45.10  134.10  - 182.42  156.25   103.57  

R3 4   50.74  101.48  118.48  132.89  242.83  129.28  

R4 2 41.08  135.31  164.30  221.25  370.48    186.48  

R5 4 113.56  159.59  136.21   147.39  217.46   154.84  
R6 3 143.78    133.70  136.92  161.08  356.39    186.37  

R7 10 430.89  189.67  193.44  213.09  263.77  258.17  

R8 2 130.47  77.32   154.08  213.83  172.36    149.61  

R9 9 259.94  443.30  790.97  781.24  888.62  632.81  

R10 2 64.03  51.55  82.21  110.34  133.80  88.39  

R11 2 61.25  48.32  72.14  125.74  289.94  119.48  
R12 4 58.43  46.71  - 112.03  135.21    70.48  

R13 4 96.65  97.45  62.02  63.63   68.91  77.73  

R14 4 54.00  57.59  92.62  67.30  74.50  69.20  

R15 4  64.83  193.30  324.17  418.81  422.84  284.79  

Average total BOD concentration per household per day 2,737.79 

Average BOD concentration per household per day 182,53 

Average BOD concentration per person per day 45,63 

Note: Rn = household wastewater samples 

Table 3. BOD Pollution Load from Respondent Household Sources 

No 
Number of FM 

(person) 

BOD Pollution Load 

D1 D2 D3 D4 D5 

1 2 0,038 0,030 0,022 0,058 0,027 

2 4 0,008 0,036 - 0,057 0,058 

3 4 0,012 0,028 0,032 0,058 0,070 

4 2 0,006 0,019 0,026 0,044 0,070 

5 4 0,034 0,038 0,038 0,040 0,054 
6 3 0,053 0,053 0,041 0,055 0,100 

7 10 0,465 0,203 0,215 0,188 0,208 

8 2 0,016 0,015 0,032 0,038 0,031 

9 9 0,053 0,064 0,198 0,156 0,151 

10 2 0,012 0,008 0,012 0,019 0,027 

11 2 0,008 0,008 0,012 0,023 0,038 
12 4 0,041 0,035 - 0,037 0,101 

13 4 0,034 0,032 0,016 0,016 0,013 

14 4 0,006 0,10 0,017 0,011 0,021 

15 4 0,049 0,145 0,146 0,314 0,317 

Tot 60 0,835 0,725 0,822 1,160 1.287 

Average 0,016 kg/person/day 

B. BOD Pollution Load After Treatment 

Households that are included in the coverage of communal 

WWTP services, the waste water generated from each 

household is channeled into the WWTP through piped  

channels. The wastewater that enters the WWTP will undergo 

several stages of processing with a planned retention time so 

that the quality of the effluent produced can meet the 

environmental quality standards that have been set. 

The content of organic compounds which can be bio -

decomposed depends on the substrate concentration, the 

number and activity of microorganisms, temperature, and the 

presence of inhibitors [40]. BOD determination was carried 

out at 20oC in the specified time period. During the first five 

days 50-95% of the organic compounds are oxidized. 

Therefore, BOD5 determines the organic substrate that is 

biodegradable. Household wastewater is oxidized about 65% 

and complex organic matter is oxidized only about 45% [10]. 

The residue of 5-50% organic compounds decomposes in the 

next 15 days. BOD20 determines the amount of organic 

substrate that is slowly biodegradable. 

The BOD pollution load from household sources that has been 

processed through WWTP is obtained from the BOD 

concentration contained in the effluent multiplied by the water 

discharge that comes out of the WWTP outlet. The results of 

the analysis of the concentration, discharge and pollution load 

of BOD from the WWTP effluent can be seen in Table 4. 

Results of analysis of BOD concentration in wastewater after 

treatment at WWTP-1 on Jl. Dg. Ngeppe ranged from 53.16 - 

84.57 mg/L or an average of 65.47 mg/L while the WWTP-2 

Rappocini ranged from 28.99 - 56.38 mg/L  or an average of 

46.88 mg/L. The effluent quality for BOD parameter both at 

WWTP-1 and WWTP-2 did not meet the domestic wastewater 

quality standard of 30 mg/L [41]. Based on the results of the 

BOD analysis at the two WWTP outlets, the WWTP-2 

treatment process is more effective than WWTP-1 or in other 

words the performance of WWTP-2 is better than WWTP-1. 

Although WWTP-1 service coverage is bigger, namely 50 FH 

or around 200 people compared to WWTP-2 which only 

serves 15 FH or around 60 people. 

The measured wastewater discharge at the WWTP outlet is 

directly proportional to the coverage of the number of 

services, the greater the number of services, the greater the 

discharge of water at the WWTP outlet. Therefore, the 

discharge that comes out at the WWTP-1 outlet is greater than 

that of WWTP-2. WWTP-1 discharge averaged 0.182 liter per 

second while WWTP-2 averaged 0.062 liter per second. 

The BOD pollution load from the WWTP-1 outlet ranges from 

1.09 - 1.85 kg/day or an average of 1.37 kg/day while WWTP-

2 ranges from 0.36 - 0.5 kg/day or on average 0.42 kg/day. If 

converted to the BOD pollution load per person per day after 

treatment, both WWTP-1 and WWTP-2 have the same 

pollution load value, namely 0.007 kg per person per day. 

BOD pollution load of household wastewater that enters      

the environmental media, in this case the channel as the 

receiving medium, has decreased. The decrease in household 

source pollution load is 0.009 kg/person/day (0.016 

kg/person/day - 0.007 kg/person/day = 0.009 kg/person/day). 
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The effectiveness of reducing the BOD pollution load after the 

wastewater was treated through WWTP compared to before 

being treated was (0.007 : 0.016) x 100 = 43.75%. 

Tabel 4.  Results of Analysis of BOD Concentration and Pollution Load on WWTP Effluent  

Samples 
BOD Concentration mg/liter Effluent Discharge (liter/det) BOD Pollution Load (mg/det) 

WWTP-1 WWTP-2 WWTP-1 WWTP-2 WWTP-1 WWTP-2 

D1 53,16 28,99 0,28 0,15 1,28 0,38 

D2 84,57 42,28 0,25 0,13 1,85 0,49 

D3 64,43 43,49 0,25 0,11 1,37 0,41 
D4 60,41 55,57 0,24 0,10 1,26 0,50 

D5 72,49 53,16 0,23 0,09 1,43 0,39 

D6 67,65 48,32 0,23 0,09 1,33 0,36 

D7 55,57 56,38 0,23 0,08 1,09 0,41 

Rata-rata 65,47 46,88 0,24 0,11 1,37 0,42 

Note: WWTP-1 = Jl. Dg. Tata and WWTP-2 = Rappocini 

IV. CONCLUSION

The BOD pollution load from households is not directly 

proportional to the amount of waste water generated, but is 

determined by the amount or concentration of organic 

pollutants in the wastewater. The pollution load on the WWTP 

influent is 0.016 kg / person / day while the pollution load on 

the WWTP effluent is 0.007 kg / person / day. The BOD 

pollution load after the waste water is treated through WWTP 

or the effluent has decreased by 43.75%. So the WWTP 

performance to reduce the pollution load is quite effective so 

that the BOD pollution load emitted to the environmental 

media has decreased.  
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