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ABSTRACT 

Hospital wastewater can contain pathogenic microorganisms and harmful chemicals that could affect the 

environment and the organism around. Testing the quality of wastewater is necessary to determine the level of 

pathogenic microorganisms or organic and inorganic compounds by testing with physics, chemistry, and 

biologcal parameters. These tests are performed to identify the quality of wastewater and the factors that 

influence it, as well as to know the techniques and parameters used in the quality analysis of wastewater. The 

quality analysis of wastewater using three test of parameters, which include temperature test and TSS (Total 

Suspended Solid) wich contitudes the physics parameter (14 mg/L), an inorganic chemical parameter that consist 

the test of Ph (7.51), iron (Fe)(0.018 mg/L), manganese (Mn)( 0.013 mg/L), copper (Cu) (2 mg/L), nitrite (NO2) 

(0.008 mg/L), sulfide (S2-) (0.005 mg/L), BOD (Biochemical Oxygen Demand) (25 mg/L), COD (Chemical 

Oxygen Demand) (55 mg/L), oils and fats, MBAS (Methylene Blue Active Surfactant) (0.306 mg/L), ammonia 

(NH3-N) (0.860 mg/L), and the microbiology parameter which is total coliform test (2940 MPN/100 ml). These 

tests are performed according to Indonesian national standards (SNI) and work instructions of environmental 

laboratory (IK LL). Result from the test showed that quality value of the wastewater analysis does not exceed the 

quality standards from PERMEN LH NO 5 TH 2014 and PERMEN LH RI No. P.68/Menlhk-Setjen/2016. Based 

on the result showed that the intalation of wastewater treatment work properly according to the quality standard 

from the government. 
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1. INTRODUCTION 

Wastewater from hospital activities should be 

treated first before being distributed to the 

environment, it is because the wastewater can cause 

the risk of water pollution and trigger disease 

transmission [1]. The infection and environmental 

pollution caused by the content of organic, inorganic, 

pathogenic microorganism, and dangerous chemical 

compound in wastewater [2].  

Based on the government regulations in 

Peraturan Menteri Lingkungan Hidup dan 

Kehutanan Republik Indonesia Nomor 

P.68/MENLHK-SETJEN/2016 set the quality 

standard for wastewater and obligate the procedure of 

Wastewater Treatment Plant (WWTP). 

There are several ways in Wastewater Treatment 

Plant (WWTP) to escalate the quality standard of 

wastewater, icludes: primary treatment comprise 

sedimentation, secondary treatment comprises 

aerobic and anaerobic treatment using Completely 

Mixed Activated Sludge (CMAS), tertiary treatment 

comprises trickling filter and chlorination [1]. Based 

the research by [3], we noticed even though the 

hospital already facilitated with WWTP, there is still 

possibility for wastewater unqualified the standard 
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from government that be affected by efficiency of 

WWTP only work for 50%. 

This research intent to know the quality standard 

of hospital wastewater from WWTP outlet using 

comparison between the value from analysis with the 

quality standard from government. There is several 

factors to know the quality standard of wastewater 

form hospital activities, includes: physical factor 

comprises temperature test and TSS (Total 

Suspended Solid), inorganic chemical factor consist 

the test of pH, iron (Fe), manganese (Mn), copper 

(Cu), nitrite (NO2), sulfide (S2-), BOD (Biochemical 

Oxygen Demand), COD (Chemical Oxygen 

Demand), oils and fats, MBAS (Methylene Blue 

Active Surfactant), ammonia (NH3-N), and the 

microbiology factor which is total coliform test. 

2. MATERIALS AND METHODS 

This research constitutes the quantitative research 

 which is carried out in Regional Technical 

Implementation Unit (UPTD) Environmental Health 

Services in Bengkulu City from August 14th until 

September 12th 2020. For 2 litres sample used from 

wastewater in WWTP outlet hospital, that properly 

delivered to Regional Technical Implementation Unit 

(UPTD) Environmental Laboratory. 

The sample tested with 3 analysis factors 

(physical, inorganic chemical, and microbiology) 

using the parameters test based on Indonesian 

Natonal Standard (SNI) from National 

Standardization Agency of Indonesia (BSN). The test 

results from analysis be compared to quality standard 

from Peraturan Menteri Lingkungan Hidup RI 

Nomor 5 tahun 2014 and Peraturan Menteri 

Lingkungan Hidup dan Kehutanan RI Nomor 

P.68/Menlhk-Setjen/2016. 

3. RESULT AND DISCUSSION 

The hospital wastewater including all of waste 

product from hospital activity, content domestics 

wastewater, wastewater from clinical unite, and 

laboratory examination. Wastewater from hospital 

provoke pollution in environment if the materials 

content disproportionate to the quality standard from 

government. 

Before being distributed to the environment, 

hospital wastewater needs to go through a treatment 

process so that it is not harmful to the environment 

and surrounding organisms, therefore the quality 

standard of wastewater needs to be considered so that 

it does not exceed the predetermined limits. 

3.1 Physical Parameters 

3.1.1 Temperature 

Temperature test was carried out using the SNI 

06-6989.23-2005 method using water thermometer 

type HI 93510. The results of this test have a value of 

27oC, while the quality standard of wastewater for 

hospital activities based on Peraturan Menteri 

Lingkungan Hidup RI Nomor 5 tahun 2014 is not 

more than 38oC, so the temperature value of hospital 

waste is declared to meet the standard because it does 

not pass the quality standard. 

Table 1. The measurements analysis result from wastewater test according to parameters 

No Parameters Unit 
Analysis 

Results 

Quality 

Standard 
Analysis Methods 

Physics 

1. Temperature oC 27 38 SNI 06-6989. 23-2005 

2. TSS  mg/L 14 30 SNI 06-6989.3-2004 

Inorganic Chemical 

1. pH - 7.51 6.5-9.0 SNI 6989.11-2004 

2. Iron (Fe) mg/L 0.018 5 IK NO.15.34/IK/LL/2018 

3. Manganese (Mn) mg/L 0.013 2 IK NO.15.32/IK/LL/2018 
4. Copper (Cu) mg/L 0.020 2 IK NO.15.27/IK/LL/2018 

5. Nitrite (NO2
-) mg/L 0.008 1 IK NO.15.28/IK/LL/2018 

6. Sulfide (S2-) mg/L 0.005 0.05 IK NO.15.31/IK/LL/2018 
7. BOD mg/L 25 30 SNI 6989.72-2009 

8. COD mg/L 55 100 SNI 6989.2-2009 

9. Oils and Fats mg/L 0.017 5 SNI 6989.10-2011 
10. MBAS mg/L 0.306 10 IK NO.15.36/IK/LL/2018 

11. Amomonia  (NH3-N) mg/L 0.860 1 SNI 6989.30-2005 

Microbiology 

1. Total Coliform MPN/100 ml 2940 3000 MPN 
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3.1.2. TSS (Total Suspended Solid) 

At this parameter, the method that used is 

gravimetrical from SNI 06-6989.3-2004, where the 

TSS quality based on Peraturan Menteri Lingkungan 

Hidup RI Nomor 5 tahun 2014 has a maximum value 

of 30 mg/L. Therefore, the sample meets the standard 

because it has a value of 14 mg/L. The value of this 

TSS should be noted because the rate of suspension 

residue on a sample can affect damage in water, 

where the turbidity of the wastewater can affect the 

light that enters and interfere the photosynthetic 

orgnasim. That would disturb the ecosystem balance 

or decrease oxygen levels in water. 

 TSS test used filter paper that will eventually 

hold material content in sample, drying with an oven 

helps to eliminate any remaining water on the paper, 

so the final weight is only from the suspension 

weight and filter paper. Measurable final weight 

value is added into this formula:  

 

 

 

 

3.2 Inorganic Chemical Parameters 

3.2.1. pH 

The pH measurement follows the method from 

Indonesian National Standard SNI 6989.11-2004.  

The measurement results from sample show the value 

of 7.51 and the quality standard value based on 

Peraturan Menteri Lingkungan Hidup RI Nomor 5 

tahun 2014 is 6 to 9, therefore the parameters still 

meet the existing quality standards. 

3.2.2. Iron (Fe) 

Iron test follows the IK NO.15.34/IK/LL/2018 

method, where the sample has an iron content 0.018 

mg/L with the sample color which initially turbid and 

then shows a slightly pink color due to the iron 

content in the sample. High levels of iron can be 

harmful to living things if they form in ionic bonds 

and release to the environment, therefore Peraturan 

Menteri Lingkungan Hidup RI Nomor 5 tahun 2014 

set the maximum limit of iron in hospital wastewater 

of 5 mg / L, this value is meet the quality standards 

from the government. 

3.2.3. Manganese (Mn)  

Manganese is a heavy metal that must be 

considered the level in wastewater. In nature, 

manganese is found in the soil, which when it comes 

into contact with the waste stream the manganese 

content in the waste can increase. Too much 

manganese in wastewater can cause sedimentation 

and discoloration in the water [4] 

Analysis of manganese content was carried out 

using the IK NO. 15. 32/IK/ LL/ 2018 method, where 

the sample measured the manganese content 0.013 

mg/L and showed sedimentation after add on reagent. 

Regulation from Peraturan Menteri Lingkungan 

Hidup RI Nomor 5 tahun 2014 stipulates that the 

quality standard for manganese levels does not 

exceed 2 mg/L, so that the manganese content in the 

sample meets existing quality standards. 

3.2.4. Copper (Cu) 

Copper levels in the sample were measured using 

the IK NO.15.27/ IK/LL/2018 method, which is 

based on Peraturan Menteri Lingkungan Hidup RI 

Nomor 5 tahun 2014 states that the quality standard 

of copper is not more than 2 mg/L. The sample met 

the standard because the measured copper content 

was 0.020 mg/ L and did not exceed the quality 

standard, the sample did not show a change in color 

after add on reagent. Copper itself is a heavy metal 

which if the concentration is high can be toxic to 

living things, therefore it is necessary to pay attention 

to its presence in wastewater. 

3.2.5. Nitrite (NO2
-)  

The level of nitrite needs to be measured in the 

wastewater, because it is very easy to react and is 

toxic to animals and humans. Based on Peraturan 

Menteri Lingkungan Hidup RI Nomor 5 tahun 2014 

states that the nitrite level should not exceed 1 mg/ L, 

while in the sample the measured nitrite content is 

0.008 mg/ L without showing a change in color after 

add on reagent so that it still meets the quality 

standard. 

3.2.6. Sulfide (S2-) 

Sulfide has corrosive properties and can be 

harmful to living things, therefore Peraturan Menteri 

Lingkungan Hidup RI Nomor 5 tahun 2014 provides 

a rule for sulfide levels in hospital wastewater which 

is not more than 0.05 mg/ L. The waste sample shows 

a value that meets quality standards using the IK 

NO.15.31/IK/LL/ 2018 method and had a value 0.005 
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mg/ L and there is no color change after add on 

reagen. 

According to [5], hardness in water is divided into 

two which is temporary hardness and permanent 

hardness. Hardness is caused by sulfate (SO42-) 

which is the result of sulfide ion bonds, so the sulfide 

level in the waste must be considered so that not 

cause hardness in water. 

3.2.7. BOD 

Measurement of Biochemical Oxgen Demand 

(BOD) was carried out using the SNI 6989.72-2009 

method, where measured from sample shows BOD 

value 25. Based on Peraturan Menteri Lingkungan 

Hidup dan Kehutanan RI Nomor P.68/Menlhk-

Setjen/2016, the BOD quality standard value is not 

exceeding 30 mg/L, so that the sample still meets the 

quality standard. The calculation formulas used in the 

BOD analysis are: 

 

 

 

 

Notes: 

BOD5  = BOD value from sample (mg/L) 

A1  = Dissolved oxygen content from sample 

before incubaton (0 day) (mg/L) 

A2  = Dissolved oxygen content from sample 

after incubaton (5 day) (mg/L) 

B1  = Dissolved oxygen content from control 

before incubaton (0 day) (mg/L) 

B2 = Dissolved oxygen content from control 

after incubaton (5 day) (mg/L) 

VB  = Microbe suspension volume (mL) in DO 

bottle (control) 

Vc  = Microbe suspension volume (mL) in DO 

bottle (sample) 

P  = Volume ration sample (V1) divided total 

volume (V2). 

 

BOD itself is the level of oxygen required by 

microorganisms to break down organic substances in 

wastewater, the higher BOD value will show the 

higher content of organic matter. The high level of 

organic matter can affect the aquatic ecosystem 

because organic substances act as nutrients that can 

nourish the growth of aquatic organisms. 

3.2.8. COD 

According to [6], the value of COD (Chemical 

Oxygen Demand) is the amount of oxygen required 

to oxidize the organic substances in the sample. With 

this measurement it can be seen the value of 

contamination from organic substances in 

wastewater. 

The number of COD based on Peraturan Menteri 

Lingkungan Hidup dan Kehutanan RI Nomor 

P.68/Menlhk-Setjen/2016 should not exceed 100 

mg/L. The samples tested using SNI 6989.2-2009 

method showed a value of 55 mg/L where the sample 

still met quality standards. 

3.2.9. Oils and Fats 

Based on Peraturan Menteri Lingkungan Hidup 

dan Kehutanan RI Nomor P.68/Menlhk-Setjen/2016 

set the maximum limit for oils and fats content in 

wastewater is 5 mg/L. While the sample shows a 

value of 0.017 mg/L, so that it still meets the quality 

standard. 

Oils is a liquid form of fats, both are insoluble in 

water because they are composed of carbon and 

hydrogen, besides those oils and fats are relatively 

stable so they are difficult to be broken down by 

microorganisms [7]. Therefore, it is necessary to pay 

attention to the levels of oils and fats in the waste 

before release to the environment, where the analysis 

of oils and fats levels is carried out by measuring the 

levels of oils and fats in a sample with the formula: 

 
  

 

  

3.2.10. MBAS (Methylene Blue Active 

Surfactant)  

Analysis of Methylene Blue Active Surfactant 

used to determinated surfactant using methylene blue. 

Surfactant itself is an organic material found in 

detergents, this material is alkaline and can be 

dangerous if had a large amount in the water. 

According to Peraturan Menteri Lingkungan Hidup 

RI Nomor 5 tahun 2014, the surfactant level in 

wastewater must not exceed 10 mg/ L, while the 
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surfactant content in the sample shows value of 0.306 

mg/L which still meets the quality standard. 

3.2.11. Ammonia (NH3-N) 

Based on Peraturan Menteri Lingkungan Hidup 

RI Nomor 5 tahun 2014, the level of free ammonia in 

wastewater is not more than 1 mg/L. In the sample, 

ammonia levels were measured using the SNI 

6989.30-2005 method and had a value 0.860 mg/L, 

this indicates that ammonia levels in hospital waste 

still meet quality standards. 

3.3. Microbiology Parameters 

3.3.1. Total Coliform 

Based on Peraturan Menteri Lingkungan Hidup 

dan Kehutanan RI Nomor P.68/Menlhk-Setjen/2016. 

The total coliform quality standard value in hospital 

wastewater does not exceed 3000 MPN/100 ml. The 

test using MPN (Most Probable Number) method, it 

was found that the total coliform value in hospital 

wastewater was 2940 MPN/ml, this shows that 

sample still meets the quality standard. The value of 

the MPN test was found after the number of positive 

tubes from the confirmed test was adjusted to the 

MPN measurement table, after finding the MPN 

index the value was multiplied by the dilution. 

 

 

 

Coliform testing is useful for knowing the 

presence of coliform bacteria contamination in water, 

where coliform bacteria are digestive bacteria which 

are divided into two types, namely coliform and fecal 

coliform. Fecal coliform bacteria is an indicator of 

water contaminated with feces from humans and 

animals, therefore testing needs to be done to prevent 

pathogenic microbes in the water [8]. 

4. CONCLUSION 

Based on the results of the analysis of hospital 

wastewater in Bengkulu City, it is known that the 

hospital wastewater treatment system works well, 

where the parameters tested (temperature, TSS, pH, 

Fe, Mn, Cu, NO2-, S2-, BOD, COD, oils and fats, 

MBAS, NH3-N, and total coliform) showed values 

that meet quality standards based on Peraturan 

Menteri Lingkungan Hidup RI Nomor 5 tahun 2014 

and Peraturan Menteri Lingkungan Hidup dan 

Kehutanan RI Nomor P.68/Menlhk-Setjen/2016. 
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