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Quantity and Quality of Household Wastewater 

 

Malini Jackson Dana 

Resource Chemistry 

Faculty of Resource Science and Technology 

University Malaysia Sarawak 

 

Abstract 

This is a research to measure the quality and quantity of household wastewater from two 

different housing areas which are RPR Batu Kawa and Taman BDC. Three sampling trips 

were done. For RPR Batu Kawa, the sampling was done at Lorong 2 of Jalan Batu Kawa 

at 11.00 am while for Taman BDC, the samples were taken from Lorong G3 of Jalan 

Stutong at about 11.30 am. From this research, the mean temperature for household 

wastewater was 26 
o
C; the range of pH was 6-7, the range of total suspended solids was 

169-231 mg/L, dissolved oxygen was 1.90-2.68 mg/L, biochemical oxygen demand was 

128-138 mg/L, chemical oxygen demand was 62-103 mg/L, Ammonia was 14-17 mg/L, 

nitrate was 0.03-0.06 mg/L and reactive phosphate was 0.83-7.44 mg/L. The water 

disharge was in the range 9 L/s-15 L/s. For RPR Batu Kawa, the loading of TSS, BOD, 

COD, ammonia, nitrate and reactive phosphate were 175.56 kg/d, 97.32 kg/d, 78.68 kg/d, 

13.06 kg/d, 0.05 kg/d and 5.65 kg/d respectively. While for Taman BDC, the loading 

were 212.56 kg/d, 173.37 kg/d, 78.91 kg/d, 18.69 kg/d, 0.04 kg/d and 5.22 kg/day 

respectively. The loading of Taman BDC were higher than RPR Batu Kawa. 

 

Keywords: wastewater, characteristic 
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Kuantiti dan Kualiti Sisa Air dari Rumah 

 

Malini Jackson Dana 

Kimia Sumber  

Fakulti Sains dan Teknologi Sumber 

Universiti Malaysia Sarawak 

 

Abstrak  

Kajian ini adalah untuk mengukur kualiti dan kuantiti sisa air rumah dari dua kawasan 

perumahan iaitu RPR Batu Kawa dan Taman BDC. Tiga kali pengambilan sampel telah 

dilakukan. Untuk RPR Batu Kawa, sampel telah diambil dari Lorong 2 Jalan Batu Kawa 

padakira-kira pukul 11.00 am; manakala di Taman BDC, sampel diambil di Lorong G3 

Jalan Stutong pada kira-kira pukul 11.30 am. Dari kajian ini, julat suhu untuk sisa air 

adalah 26 
o
C; nilai pH pula adalah antara 6-7; jumlah pepejal terampai adalah 169-231 

mg/L, oksigen larut pula ialah antara 1.90-2.68 mg/L; BOD antara 128-138 mg/L; COD 

antara 62-103 mg/L; Ammonia antara 14-17 mg/L, nitrat antara 0.03-0.06 mg/L dan 

fosfat reaktif adalah antara 0.83-7.44 mg/L. Purata air yang dikeluarkan dari rumah 

ialah antara 9 L/s-15 L/s. Untuk muatan jumlah pepejal terampai, BOD, COD, ammonia, 

nitrat dan fosfat reaktif untuk RPR Batu Kawa 175.56 kg/d, 97.32 kg/d, 78.68 kg/d, 13.06 

kg/d, 0.05 kg/d dan 5.65 kg/d setiap satu. Manakala untuk Taman BDC, muatan ialah 

212.56 kg/d, 173.37 kg/d, 78.91 kg/d, 18.69 kg/d, 0.04 kg/d and 5.22 kg/d setiap satu. 

Muatan Taman BDC adalah lebih tinggi dari RPR Batu Kawa. 

 

 

Kata kunci: sisa air, ciri-ciri 
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CHAPTER 1: INTRODUCTION 

 

1.1 Introduction  

Household wastewater is the water that originates from houses and has been used for various 

domestic uses such as washing, flushing and bathing. In this project, there were nine parameters 

that were used to measure the water quality and they were: temperature, total suspended solids 

(TSS), pH, biochemical oxygen demand (BOD), dissolved oxygen (DO), chemical oxygen 

demand (COD), ammonia nitrogen, nitrate nitrogen and reactive phosphate. This wastewater 

coming from household would eventually returns to the environment to be used again. Because 

of this, it is important to check the quality of wastewater because it can affect the public health, 

the local economy, recreation, residential and other aspects of everyday life (Pipeline, 1997).  

 

For this research, the wastewater quality in the housing estate of RPR Batu Kawa and Taman 

BDC were compared to see the effectiveness of the septic tank in each housing area. Besides that 

this research also done to investigate the amount of nutrients from wastewater that will load to 

the river. Examples of nutrients in wastewater are nitrogen and phosphorus which present in the 

form of nitrate and phosphate. Due to these nutrients available in the household wastewater, the 

discharges of wastewater to the river can contribute to eutrophication problems in rivers. The 

water sample was analysed promptly especially the parameters that are sensitive to 

environmental changes like temperature and pH (Korfali & Jurdi, 2007). For the analyses that are 

not possible to do at the site, the water samples were preserved and stored at a certain condition 

as described in the standard method.  
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For the quantity analyses of the wastewater, the flow rates of the wastewater in the drain of the 

housing areas were determined to measure the volume of wastewater discharged from the house.  

The value of quality and quantity of the wastewater were used to calculate the amount of 

nutrients that discharged to the river. This research was conducted based on knowledge and 

understanding of wastewater for example its characteristics, its sources and consequences to the 

human’s health and also to the environment.  

 

1.2 Objectives  

i.   To determine the wastewater quality of RPR Batu Kawa and Taman BDC housing areas 

ii. To determine the wastewater quantity of RPR Batu Kawa and Taman BDC housing areas 

iii. To determine the loading of RPR Batu Kawa and Taman BDC housing areas to the river 
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CHAPTER 2: LITERATURE REVIEW 

 

2.1 Water 

Water plays an important role to all living things and that includes to human being. With the 

increase of human populations, the demand for water also increases. Not only the demands, but 

with the growing population, the usage of water also increase which leads to the increase of 

wastewater. Some communities get their water sources from groundwater and majority from 

surface sources. However, this water source has become highly contaminated due to activities 

such as agricultural and industrial activities (Sawyer et al., 1994). 

 

2.2 Wastewater 

According to Gray (2005), wastewater is a complex mixture of various constituents such as 

organics and inorganic material mixed with anthropogenic substances.  Wastewater can includes 

sewage, storm water and any water that has been used for various purposes around the 

community. Wastewater has to be treated properly because it can harm the public health and the 

environment. Wastewater is generally water by weight and very small fraction of other material. 

However this material is dangerous if present in large amounts. Wastewater can contain many 

things such as human feces, urine, foods from sink or from washing detergent.  

 

Wastewater can be divided into two which are residential wastewater and nonresidential 

wastewater. Residential wastewater is wastewater coming from house and also known as 

household wastewater.  
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Meanwhile nonresidential wastewater is generated by other sources beside from the houses such 

as from offices, businesses, department stores, restaurants, schools, hospitals, farms, 

manufacturers, and other commercial and industrial process (Gray, 2005). 

 

There are two types of wastewater, which are black water and graywater. Water which comes 

from the toilet is known as black water, while water that was used for washing clothes, floors 

and dishes are known as graywater (Droste, 1997). The chemical composition of greywater 

depends on the household chemicals, cooking, washing and the piping. Compared to ordinary 

wastewater, graywater contains lower levels of organic matter and nutrients since greywater does 

not include urine, faeces and toilet paper (Eriksson et al., 2002). The quantity and quality of 

wastewater depends on the size, the social standard and the economic factor of the population in 

the community (Gray, 2005). 

 

2.3 Wastewater composition 

Almost anything that can be flushed down the toilet, drain, or sewer can be found in wastewater. 

Wastewater can contain pathogens, organism, organic matters, inorganic matters, nutrients, 

gases, oil and grease, gas and solids. The wastewater components that communities should be 

concern about are those that have the potential to cause disease or harmful effects to the 

environment such as bacteria, viruses and parasites. These pathogens can enter from almost 

anywhere in the community. Besides pathogens wastewater also contains many types of 

organisms such as protozoa, insects, arthropod, small fishes and worms (Pipeline, 1997). 
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Wastewater also contained organic and inorganic materials. These organic matters can enter 

wastewater from human wastes, hair, food, paper products, detergents, cosmetics and foods. 

Wastewater also contains inorganic minerals, metals, and compounds, such as sodium, 

potassium, calcium, magnesium, cadmium, copper, lead, nickel, and zinc. Inorganic compounds 

can contaminate water and also soil if present in a large amount. Some of this inorganic 

compound are dangerous to animals and plants and may accumulate in the environment 

(Pipeline, 1997). 

 

Beside that, wastewater also contains large amounts of nutrients like nitrogen and phosphorus. In 

wastewater, nitrogen is found in the form of nitrate, while phosphorus is found in the form of 

phosphate. These nutrients can promote plant growth and excessive nutrients in waters cause 

algae and other plants to grow quickly depleting oxygen in the water. When this happen, fish and 

other aquatic life die, emitting unpleasant odors (Pipeline, 1997). 

 

Certain gases in wastewater can cause odors and are potentially dangerous. Example of gases 

found in wastewater are carbon dioxide, hydrogen sulphide and methane gas. Ammonia as a 

dissolved gas in wastewater also is dangerous to fish. Wastewater odors can affect the quality of 

life of residents, lower property values and affect the local economy (Pipeline, 1997). 

 

Wastewater also can contain oil and grease. Large amounts of oils and greases that are 

discharged to receiving waters from community systems can increase BOD. They also can trap 

trash and other materials that will cause unpleasant odors. This odor also tends to attract flies and 

mosquitoes and other disease vectors that are dangerous to our health (Pipeline, 1997). 
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2.4 Water Quantity 

Water quantity is the flow dischargement rate of the water into the drain. It is a measurement of 

the volume of water passing a single point in drain over time. Water is mostly discharged the 

most for washing clothes, bathing and flushing toilet. The quantity of water that is used depends 

on the number of people in the house, how water is used and maintenance of the water supply 

system (Safewater, 2001).  

 

2.5 Wastewater quality parameters 

There were nine parameters used to measure the quality of wastewater in this research. They are 

temperature, total suspended solids (TSS), pH, biochemical oxygen demand (BOD), dissolved 

oxygen (DO), chemical oxygen demand (COD), Ammonia-Nitrogen, nitrate and reactive 

phosphate. 

 

2.5.1 Temperature 

Temperature is a measure of how warm or how cold the water is and it is expressed in degrees 

Celsius (
o
C). It can influence the amount of dissolved oxygen in the water. Temperature can 

increase the chemical reaction of the organism in the wastewater, thus decreasing the DO 

(Online Measurement project) Temperature is a water quality parameter that is sensitive to 

environmental changes, so the measurement will be done at site.  
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2.5.2 pH 

pH is a measure of the concentration of hydrogen ions in the water. This measurement indicates 

the acidity or alkalinity of the water. On the pH scale, a reading of 7 is neutral. Readings 0-6 

indicate acidic conditions, while readings 8-14 indicate the water is alkaline or basic (Sawyer et 

al., 1994). The pH levels of water can affect the chemical and biological processes and 

availability of nutrients in a stream system. By using pH paper, indicator paper turns color 

corresponding to a pH on a color key. pH also can be measured by using the pH meter (Project 

watershed, 2007). 

 

2.5.3 Total Suspended Solid 

All matter except the water contained in liquid materials is classified as solid matter. In 

household wastewater these includes food residue, human waste, and other solid material. The 

typical definition of solids usually refers to the matter that remains as residue upon evaporation 

and drying at temperature 103-105 
o
C. The water quality parameter of suspended solids is used 

to evaluate the strength of domestic wastewater and to find out the efficiency of a treatment unit. 

Total suspended solid is solids in water that can be trapped by a filter. High concentrations of 

suspended solids can cause many problems for stream health and aquatic life. The terms 

suspended solids refer to matter that is retained in filter. In wastewater, they are called suspended 

solids while in water analysis, they are called filterable residue (Sawyer et al., 1994). 
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2.5.4 Dissolved Oxygen (DO) 

In wastewater, dissolved oxygen is the factor that determines whether the biological changes are 

brought about by aerobic or by anaerobic organisms. Dissolved oxygen is the amount of oxygen 

dissolved in water and is measured in milligrams per liter (mg/L). This component in water is 

essential to the survival of many aquatic lives in streams, such as fish especially for the 

respiration process of those aquatic lives. The ability of water to hold oxygen in solution is 

inversely proportional to the temperature of the water. For example, the cooler the water 

temperature, the more dissolved oxygen it can hold. When the temperature is higher, the 

dissolved oxygen is lower (Sawyer et al., 1994). 

 

2.5.5 Biochemical Oxygen Demand (BOD5) 

The BOD test measures the amounts of oxygen used by microorganisms to break down organic 

matter in wastewater. The 5 day BOD (BOD5) is most widely used and it measures the amount of 

oxygen that microbes need to deplete the oxygen content of organic matter in wastewater in a 

five day period. The higher the amount of organic matter found in the wastewater, the more 

oxygen is used for aerobic oxidation. BOD test is usually used to determine the pollutional 

strength of domestic wastes in terms of the oxygen that they will require if discharged into 

natural watercourses in which aerobic condition exist and to valuate the purification capacity of 

receiving bodies of water. The BOD test involve the measurement of oxygen consumed by living 

organism, mainly bacteria while utilizing the organic matter present in a waste, under condition 

similar as possible to those that occur in nature (Sawyer et al., 1994). 
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2.5.6 Chemical Oxygen Demand (COD) 

COD is commonly used for the measurement of organic strength of domestic and industrial 

wastes.  The test measures the amount of oxygen require for chemical oxidation of organic 

matter in the sample to carbon dioxide and water (Hammer, 1986). COD test is based on the fact 

that most types of organic matter can be oxidized by the action of strong oxidizing agent under 

acid condition. COD has a shorter time requirement for evaluation compare to BOD5. The 

determination of COD can be made in about three hours rather than the five days requirement for 

BOD5 (Sawyer et al., 1991). 

 

2.5.7 Ammonia Nitrogen 

Urea is the most popular ammonium because it releases ammonia regularly. Too much nitrogen 

discharged into the stream can caused eutrophication. Animals and human being are not able to 

utilize nitrogen from the atmosphere to produce protein, but they depend upon plants. Nitrogen 

compounds are released to in the waste product of the body. Ammonia is also toxic to fish and it 

may kill fish when flowed to the river. There are four different methods can be used to measure 

Nitrogen ammonia in water: two colorimetric procedures, a volumetric procedures and an 

instrumental method using an ammonia selective membrane probe (Sawyer et al., 1994). 
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2.5.8 Nitrate Nitrogen 

Nitrogen can also present as nitrate in water. Nitrogen is found in a much higher value than 

phosphorus in the water (Watershed, 2007). This is because nitrate is the most oxidized species 

of nitrogen. Nitrate and phosphorus combine can cause eutrophication. Problems caused by 

eutrophication include a decreasing the diversity of organism and lowering property values. 

Nitrate passes through the soil to groundwater; this is because in solution, nitrate is a negative 

ion, so it will not bind to soil which is also negatively charge. Some regulatory agencies require 

some onsite system to reduce nitrogen ammonia in the effluent. Nitrate is one of the species 

which has a limit set for drinking water because it can cause baby-blue syndrome (Onsite 

Measurement Project, 2007). 

 

2.5.9 Reactive Phosphate 

Phosphorus is an essential nutrient that is necessary to life processes. Phosphorus present in 

waters in the form of phosphate. Excessive phosphorus can increase the growth rate of plant and 

algae and can caused eutrophication. Eutrophication can lead to decreases in DO levels and 

increased BOD. Anthropogenic inputs of phosphorus into aquatic systems include agricultural 

and industrial runoff, soil erosion, wetland drainage, sewage discharges, and storm sewer 

discharges (Sawyer et al., 1994).  
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2.6 Wastewater Characteristic 

Below is the composition of typical residential untreated wastewater. 

Table 1: Composition of Typical Residential Untreated Wastewater (Burks & Minnis, 1994) 

Constituent Unit Range Typical 

Suspended Solid mg/L 100-400 220 

BOD5 mg/L 100-400 250 

COD mg/L 200-1,000 500 

Ammonia Nitrogen mg/L 10-50 25 

Nitrate Nitrogen mg/L 0 0 

 

The typical composition of total suspended solid in wastewater is 220 mg/L, while for BOD it is 

250 mg/L. COD has the most typical value among the parameters which is 500 mg/L. Nitrogen is 

present in wastewater in the form of ammonia nitrogen and nitrate. The typical composition of 

ammonia nitrogen of wastewater is 25 mg/L while nitrate is present in a very low value. 
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CHAPTER 3: MATERIALS AND METHODS 

 

3.1 Wastewater Quantity 

Wastewater quantity was measured by determining the velocity of the water. Firstly, the velocity 

of the water in the drain was measured with a traditional method by determining the time for a 

material (for example wood) to flow by a certain distance. In the research, the distance used was 

20 feet, which is equal to 6.096 m. The wood was allowed to flow for 20 feet and the time taken 

for the wood to finish the 20 feet was recorded. Using the data, velocity of the wastewater flow 

in the drain was determined. The water depth was also measured. The water dischargement was 

calculated by using the equation below. This equation is based on stream hydrogeometry (Gray, 

2005). 

 

Discharge (m
3
/s) = velocity (m/s) x cross sectional area (m

2
) 

Velocity (m/s) = distance (m) / time (s) 

Cross sectional area (m
2
) =  

(Bottom width of drain, m + surface water width, m)      X   depth of wastewater in drain, m 

                                       2                                              

 

3.2 Study Area 

This water research was conducted in two housing areas which were at RPR Batu Kawa and 

Taman BDC.  Nine main parameters determined at the areas which were temperature, total 

suspended solid, pH, biochemical oxygen demand (BOD), dissolved oxygen (DO), chemical 

oxygen demand (COD), ammonia-nitrogen, nitrate nitrogen, and reactive phosphate.  
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Water samples were taken from the big drain near the main road. A pail was lowered into the 

drain to take out the wastewater. Then, the wastewater was put into a 2 Litre plastic container. 

Each sample was analysed in triplicates. For this research, three sampling trips were done. Table 

2 below shows the day and the date of the 3 sampling trips. The sampling was made during a 

non-rainy season to avoid dilution caused by runoff from the rain. Rainwater might affect 

parameters such as DO and BOD, for example the DO of the wastewater in the drain might be 

increased.  

 

Table 2: Sampling trips 

 1 2 3 

Date  19/12/2007 26/1/2008 23/2/2008 

Day Wednesday Saturday Saturday 

Time  BDC 9.50 am 

RPR 10.20 am 

RPR 10.52 am 

BDC 11.25 am 

BDC 1.15 pm  

RPR 12.50 pm 

 

3.2.1 Sampling site: RPR Batu Kawa and Taman BDC 

For RPR Batu Kawa, the sampling was done at Lorong 2 of Jalan Batu Kawa. Meanwhile, for 

Taman BDC, the samples were taken from Lorong G3 of Jalan Stutong. Taman BDC is a more 

developed housing area than RPR Batu Kawa. There are more people with higher income staying 

at Taman BDC. RPR Batu Kawa is older housing area than Taman BDC. The housing area has 

existed for a longer time than Taman BDC. From the research, the population of Taman BDC is 

473 while RPR Batu Kawa is 230 (Siew, 2002). 
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3.3 Water quality parameter  

Three parameters were measured on site. They were pH, temperature and dissolved oxygen. For 

the analyses that were not possible to do at the site, the water samples were preserved and stored 

at a certain condition as described in Table 3. 

Table 3: Preservation of wastewater sample (APHA, 1998) 

Parameter  Container  Preservation Maximum                           Holding time in 

this study 

TSS Plastic none 1 day 2 day 

BOD Plastic Refrigerate  6 hours 5 hours 

COD Plastic Refrigerate to -20
o
 C 7 days 3 days 

Ammonia Nitrogen Plastic Refrigerate to -20
o
 C 7 days  5 days 

Nitrate Nitrogen Plastic Refrigerate to -20
o
 C 48 hours 2 days 

Reactive phosphate Plastic Refrigerate to -20
o
 C 6 months 4 days 

 

3.3.1 Temperature and pH 

A pH meter model (Cyber Scan 100) which also functions as a thermometer was used to measure 

the temperature and pH of the wastewater in the drain. The probe was lower into the wastewater 

in the drain. The reading of pH was taken after the reading was stable. Three readings were taken 

for the temperature of the wastewater. At the sampling area, the pH meter was used to measure 

the pH of the wastewater in the drain. The pH meter probe was lowered into the drain. The 

reading was taken after the pH meter reading was stable. 


