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Abstract 
 

Hotel is one of the biggest water consumers. The water needs category in 

hotels varies from drinking water requirements to garden irrigation needs 

where each requirement has different water quality criteria. But in Indonesia, 

all water needs in hotels are met with one water quality, which is clean water. 

This causes waste is limited clean water resources and the cost of procuring 

clean water at the hotel. The use of greywater as an alternative water source 

in hotels is a way to reduce the consumption of clean water in hotels. The use 

of greywater can be maximized by processing greywater according to each 

water quality criterion needed at the hotel. Therefore, this research was 

conducted to aim for developing a scheme for utilizing greywater to meet 

water requirements in a hotel based on the category of water quality needs 

and criteria. The potential of greywater in a hotel is reviewed through 

literature studies and case studies in a five-star hotel in Jakarta. The results 

showed that the use of greywater in hotels has the potential to save up to 

65.20% of clean water consumption, equivalent to 43.04 m3/day, and save 

water supply costs of IDR 10,607,000 per year. 

 
Keywords: alternative water source, greywater, water needs category, water 

quality, greywater utilization 

 

1 Introduction 
 

Water is a very important need for human life. In the urban areas, the rapid  
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high rises building construction and the dense of citizens cause the water 

needs always increasing, meanwhile, the water source supply is getting 

scarcer and limited. The scarcity of source water supply is a cause of higher 

water needs has become a problem that is faced by almost all of the cities in 

the world [1,2].  

DKI Jakarta is the capital of Indonesia with citizen 10,177,924 people 

and a 1.09 population growth rate per year. The denser population causes an 

increase in clean water demand in DKI Jakarta. It is reflected through the 

sold average growth clean water volume in DKI Jakarta increases 2.14 % per 

year. Meanwhile, Water Supply Company experiences the raw water source 

limitation because rivers in Jakarta experience a very high pollution volume 

so 97% of raw water source for Water Supply Company is taken from 

outside Jakarta [3]. The amount of water needs in DKI Jakarta reaches 

26,100 liters per second meanwhile the amount that can be supplied by 

PDAM is 17,000 liter per second so as 9,100 liters per second, water needs in 

Jakarta cannot still be fulfilled [4]. 

The utilization of greywater as an alternative water source provides 

potential in terms of saving clean water consumption and reducing waste [5]. 

Previous research has investigated the use of greywater to meet non-potable 

water needs such as toilet flushing, garden irrigation, cleaning water, vehicle 

wash water, firewater, and boiler feedwater [6,7,8][22]. The utilization of 

greywater to appropriate water needs can be maximized by reviewing the 

categories of needs and quality criteria of water.  

 

2 Literature Review 
 

2.1 Category of Needs and Quality Criteria of Water 
 

Clean water needs level is generally determined based on daily human 

needs. Human needs on the water are starting with needs for drinking water 

and sanitation. The Republic of Indonesia Minister of Public Works and 

Human Settlements divides the category of water needs as shown in Fig 1.  

 
Figure 1 Clean Water Needs Pyramid 

 

Fig. 1 shown the category of water needs from drinking water, cooking, 

bath, clothes laundry, to house cleaning, other household needs, and 

sanitation. Each water needs category has its different quality criteria  
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depending on the allotment. Generally, the government of the Indonesian 

Republic has divided water quality criteria into four classes [9] as shown in 

Table 1. 

 
Table 1 Water Quality Criteria 

 

Quality 

Criteria 

Water Allotment 

Class 1 Water which is used for raw water  

Class 2 Water which is used as infrastructure or 

tools for water recreation, cultivation for 

freshwater fish, farming, water for 

irrigating plants 

Class 3 Water which is used for freshwater fish 

cultivation, farming, water for irrigating 

plants 

Class 4 Water which is used for irrigating plants   

 

The above water quality criteria are still limited so that it cannot 

represent the various water needs category. A hotel has its own various water 

needs depending on the facility it has such as the number of rooms, 

swimming pool, restaurant, garden, and others [10]. Lack of knowledge 

regarding water needs category and water quality criteria caused water needs 

in a hotel is fulfilled by one water quality namely clean water whereas not all 

water needs must be fulfilled with clean water. That thing causes 

extravagance towards limited clean water resources usage and water 

consumption cost in a hotel. Therefore, this research is needed to do to be 

able to give the knowledge about Utilization as an Alternative Water Source, 

in this case, greywater to fulfill water needs in a hotel based on needs 

category and water quality criteria. 

 

3 Methodology  
 

The utilization of greywater as an alternative water source in a hotel is a 

specific case so that this research uses quantitative and qualitative methods 

through literature studies and case studies in five-star hotels in Jakarta. The 

research phase carried out includes: 

 

3.1 Study Area 
 

This research used a case study from Best Western Premier Hotel The 

Hive, Jakarta. This is a 5-star hotel with 18 floors and 3 basements. This 

hotel has a total of 191 rooms in a 6.070 m3 area. The hotel has a lot of 

facilities such as a restaurant, café, swimming pool, gym, praying room, and 

meeting hall. All the water usage data in this hotel are collected for further 

processing. 
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3.2 Data Collection 
 

Data in this research is divided into primary data and secondary data. 

Primary data is the data derived from greywater quality testing in a hotel 

where the case study is done. While secondary data is gained through the 

descriptive  

review (document review, consumption, and water distribution), observation 

(visit to a hotel facility), interview with hotel party, and exploration 

(literature study). 

 

3.3 Data Processing 
 

Greywater utilization potency in a hotel is based on the estimation of the 

water consumption amount in a hotel. Greywater supply considers losing 10 

% in a processing system because of evapotranspiration [11]. As for the 

equation to calculate greywater potency using the below formula [5]: 

             (   ) ∑           
 
          (1) 

Where, 

Ogreywater :  Greywater supply (m
3
/day); 

P  : Water coefficient which is lost because of evaporation during    

processing (dimensionless); 

ESproducer : Greywater volume which is produced in a hotel   (m
3
/day); 

N  : Greywater source amount in a hotel. 

 

3.4 Greywater Utilization Scheme Development in a Hotel 
 

The quantitative method is used to estimate each water needs category 

and greywater utilization potency in a hotel then that data is used to develop 

a greywater utilization scheme. The finished research stages comprise: (1) 

Needs categorization dan quality criteria in a hotel; (2) Water needs 

estimation in a hotel based on needs category; (3) Greywater utilization 

potency in a hotel; (4) Greywater processing technology selection; (5) 

Greywater utilization scheme development and (6) Calculating cost and 

water volume savings potency. 

 

4 Result 
 

The level of water needs in a hotel is influenced by the specification 

which is owned by that hotel. In this research, a case study is done in a five 

stars hotel in Jakarta. Hotel specifications can generally be seen in Table 2.  

The case study result shows that Best Western Premier the Hive has 

various kinds of water needs. Water needs categorization can be seen in Fig 2 

Each water needs in the hotel category have different water quality. Water 

quality rank is arranged based on water quality which is needed by each 

water needs category. The higher levels of water quality, the more important 

that water needs for a human must be fulfilled with a higher quality of water. 
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Table 2 The Hotel Specification 

 

Hotel Name Best Western Premier The Hive 

Location Cawang, East Jakarta 

Total Guest Rooms 191 Rooms 

Building Structure 18 Floors, 3 Basement Floors 

Opening of the Building 2014 

Garden area 150 m² 

Facility Restaurant, swimming pool, prayer 

room, spa, meeting room dan Gym 

.  

 
Figure 2 Water needs Category in a Hotel  

 
Table 3 Water Quality Rank in a Hotel 

 
Quality Rank Water Needs Category 

1 Drink 

2 Kitchen, Shower, Sink, Ablution 

3 Swimming Pool 

4 Laundry, Room Cleaning, Toilet 

Flushing 

5 Fire Fighting 

6 Garden 

 

Water needs in Best Western Premier The Hive is divided into six water 

quality ranks where each has a quality criteria standard to fulfill. The above 

table 3 shows that water needs in Hotel can be fulfilled with different water 

quality. The higher the quality water standard, the more complex water 

processing is needed so the required water quality standard can be fulfilled. 

In this research, drinking water needs are not listed as using bottled water 

therefore not influence clean water consumption in a hotel. While water 

needs for firefighting are incidental which their daily needs cannot be 

predicted. 
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4.1 Greywater Quality Testing  
 

Table 4 Water Quality Standard and Greywater Quality 

 

Reference Water Quality Standard 
Test 

Result 

Explanation 

Parameter 
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Physical Unit Threshold Limit Value   
 

1 Turbidity NTU 5 25 0,5 < 5 < 5   <0.22 Comply 

2 Colour TCU 15 50         <1.09 Comply 

3 
Total Dissolved 

Solid 
mg/l 500 1,000         143 

Comply 

4 Temperature ˚C 
Ambient 

Temp +/- 3˚C 

Ambient 
Temp +/- 

3˚C 
    

21.5 
 
Comply 

5 Taste 
 

Tasteless Tasteless 16 - 40 
   

Tasteles
s 

Comply 

6 Odor 
 

Odorless 
Odorless Odorless 

   

Odorles
s 

Comply 

Microbiological   
       

Comply 

1 Total Coliform 

CFU/

100 

ml 

0 50 
    

37,000 

Not Comply 

2 E. coli 

CFU/

100 
ml 

0 0 < 1 < 1 
<  
10  

0 

Comply 

Chemical   
       

Comply 

1 pH   6.5 – 8.5 6.5 – 8.5 7 - 8 
6.5 – 
8.5 

6.5 
– 

8.5  
6.7 

Comply 

2 Iron mg/l 0.3 1 
    

0.44 Comply 

3 Fluoride mg/l 1.5 1.5 
    

0.27 Comply 

4 
Hardness 
(CaCO3) 

mg/l 500 500 
    

33.3 
Comply 

5 Manganese mg/l 0.4 0.5 
    

<0.01 Comply 

6 Nitrate as N mg/l 50 10 
    

<0.02 Comply 

7 Nitrite as N mg/l 3 1 
    

<0.004 Comply 

8 Cyanide mg/l 0.07 0.1 
    

<0.01 Comply 

9 Surfactants mg/l 0.05 0.05 
    

<0.03 Comply 

10 Total Pesticides mg/l 0.02  0.1 
    

<0.0000

4 

Comply 

a. Ministry of Health Regulation No. 492/Menkes/PER/IV Year 2010  

b. Ministry of Health Regulation No.32 Year 2017  

c. Guideline for the Use of Recycled Water in Western Australia, 2011  
d. Water that is used as non-food crops garden irrigation doesn’t have a standard to be  

    fulfilled. 

e. Laboratory test result 
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Western Premier The Hive Hotel can be seen in Table 4. The used Water 

criteria quality standard is sourced from the ministry of health regulation 

about clean water quality standard [12,13] and standard of recycled water use 

in Western Australia [14]. 

Based on the table below, it is seen that greywater quality almost fulfills 

all of the water quality standards for each water needs category in Hotel. 

Except for the microbiology parameter, it is seen that the coliform parameter 

in greywater reaches 37,000 mg/L which pass the water quality standard 

maximum limit to use for drinking water and sanitation hygiene water for 

bathing needs, teeth brushing, washing foodstuff, and washing tableware. 

Therefore, greywater must pass the processing stage before it can be reused 

as an alternative water source in a hotel. 

Based on the above table, it is seen that greywater quality almost fulfills 

all of the water quality standards for each water needs category in Hotel. 

Except for the microbiology parameter, it is seen that coliform total 

parameter in greywater reaches 37,000 mg/L was passed the water quality 

standard maximum limit to use for drinking water and sanitation hygiene 

water for bathing needs, teeth brushing, washing foodstuff, and washing 

tableware. Therefore, greywater must the pass processing stage before it can 

be reused as an alternative water source in a hotel. 

 

4.2 Water Needs Estimation and Greywater Potency in the Hotel 
 

Very good studies have been carried out and published on water use in 

each category of needs in hotels such as water needs for bathrooms [15], 

kitchen [16], ritual ablution [17], swimming pools [18], guest room cleaning 

[19] and garden irrigation [20]. Based on the results of studies about water 

consumption in the hotel and the category of water needs in Fig 2, the 

Estimation for each water needs in the hotel can be seen in Fig 3. 

 

 
 

Figure 3 Water needs in the Hotel 
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It can be seen from the picture above that the biggest water needs in a 

hotel are water needs for the bathroom namely water needs for the bathing, 

sink, and toilet flushing where the total three amount reaches 71 % of water 

needs total in a Hotel. It shows that the level of water needs in Best Western 

Premier The Hive Hotel is dominated by each guest room's water needs. The 

smallest water needs category is garden irrigation needs as 0.37 % from total 

water needs in Hotel. The small garden irrigation needs show that the hotel 

has a small garden area.  

Moreover, water needs in a hotel are also influenced by room occupancy 

rate [1,10]. The higher room occupancy rates the higher water consumption 

will be. Different occupancy rates monthly result in different water needs 

too. Water needs estimation in a Hotel versus greywater supply potency can 

be seen in Fig 4. 

 

4.3 Greywater Processing 
 

Greywater processing is one of the things that must be thought of by 

hoteliers. The higher water needs in a hotel the higher waste will be 

produced. The greywater processing system aims to ensure greywater quality 

to be able to fulfill each water quality criteria based on the water needs 

category in a hotel. In this research greywater processing system is arranged 

based on a literature study and case study result in a hotel. Greywater 

processing stage comprises (1) Collecting: Collecting tank is installed as 

greywater collection media from hotel activities; (2) Screening: to remove 

rude materials from the waste stream; (3) Flocculation: this stage aims to 

increase suspended solids from the wastewater stream, (4) Sedimentation: is 

deposition process aiming to remove solid that easy to be deposited and 

floating material so that reducing the contents of suspended solids.  

 
Figure 4 Estimation of Water Needs and Greywater Potency for One Year 
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(5) Filtration: consists of three stages; first is a sand filter to remove small 

solid, second carbon filter which function to absorb compound organics, 

reducing taste and smell of processed water, third is ultrafiltration membrane 

which aims to reduce macromolecules, colloid, most of bacterial and viruses 

within wastewater after pass the sand and carbon filter; (6) Disinfection; is a 

final processing stage which aims to ensure that no microbial content in 

processed water to reuse as water source alternative [21]. 

 

4.4 Greywater Utilization Scheme in the Hotel 
 

This scheme is a greywater utilization design in a hotel that is developed 

based on needs category and water quality criteria in a hotel. A used 

principle in this scheme is water needs fulfillment in a hotel by utilizing 

greywater where begins from the lowest quality level water needs. If the 

lowest quality level water needs had been fulfilled but the greywater is still 

available so it will be continued to water needs with a higher quality until the 

treated water produced by the greywater treatment system is used up. 

Greywater utilization system by following this scheme considers the balance 

between water needs and greywater supply so that grey water utilization can 

be done maximally. Fig. 5 shows that greywater supply potency in a Hotel 

can be utilized to fulfill the water needs from quality level 6 (K-6) to quality 

level 2 (K-2). It shows that greywater supply in the hotel is quite high so that 

can fulfill all the available water quality levels.  

 

4.5 Advantage Estimation 
 

There are two advantages potencies reviewed the reuse of greywater in a 

hotel namely clean water volume saving potency and water supply cost-

saving potency. Through a case study in a hotel, the biggest greywater 

utilization potency is 43.04 m3 per day while water total needs are 66.01 m3 

per day. Therefore, greywater utilization as an alternative water source in a 

hotel can substitute clean water needs until 65.20 % of total water needs in a 

hotel. Water supply cost-saving potency from greywater utilization is 

reviewed based on two main scenarios namely (1) Cost saving potency 

towards greywater processing if it is processed into water quality criteria 

only and (2) Cost Saving Potency towards greywater processing cost if it is 

processed based on greywater utilization scheme (Fig 5). Greywater 

processing cost estimation is counted based on installation cost, operation 

cost, and maintenance cost. 

Based on Table V, it can be seen that greywater processing cost at the six 

scenarios results in a cheaper price if it is compared to PDAM clean water 

supply cost. It shows that greywater utilization in a hotel can give water 

supply cost-saving potency. Greywater utilization as garden irrigation gives 

the biggest cost of saving potency. However, garden irrigation needs (K-6)  
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relatively small (Fig. 5) so most of the greywater will be wasted. Although 

not giving the biggest saving, a scenario for six categories that follow the 

greywater utilization scheme can give maximum utilization in the hotel. 
 

  
 

Figure 5 Greywater Utilization Scheme in Hotel 
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Table 5 Potential Cost Savings through Utilization of Greywater in the Hotel 

 

No. Scenario 

Cost of Grey 

Water 

Utilization 

Supply 

Cost of 

Clean 

Water 

(PDAM) 

Cost Saving Potency 

    (IDR/Year) (IDR /Year) (IDR Year) 

1. Greywater utilization without 

processing cost: 

IDR 

225,900,000 

  

  

Waste Water 

Treatment 

Costs IDR 179,941,000  

IDR 45,959,000  

2. Not follow greywater utilization 

scheme:   

  
Scenario 1 

(K-2) IDR 218,335,000  IDR    7,565,000  

  
Scenario 2 

(K-3) IDR 215,462,000  IDR 10,438,000  

  
Scenario 3 

(K-4) IDR 187,695,000  IDR 38,205,000  

  
Scenario 4 

(K-5) IDR 180,899,000  IDR 45,001,000  

  
Scenario 5 

(K-6) IDR 96,413,000  IDR129,487,000  

3. Follow greywater utilization scheme 

(Fig. 5) 

 
  Scenario 6  IDR 215,293,000  IDR 10,607,000  

 

5 Conclusion and Discussion 
 

The balance between water needs in a hotel and greywater supplies has an 

important impact in choosing how to use greywater as an alternative water 

source in hotels. Although the use of greywater as garden irrigation provides 

the lowest processing costs (Table 5) the supply of greywater is bigger than 

the garden irrigation needs in a hotel so that most of the greywater will be 

wasted. Therefore, the scheme for utilizing greywater was developed based 

on the category of water needs and water quality criteria at the hotel to 

maximize the use of greywater. The use of greywater by reviewing the 

categories of needs and criteria for water quality can provide a balance 

between water requirements and greywater supplies in hotels. Although it 

does not provide the greatest potential cost savings, the use of greywater by 

following the scheme of utilizing greywater (fig. 5) can provide savings in 

water procurement costs of up to IDR 10,607,000 per year. Alternative uses 

of suitable greywater must be applied in hotels to maximize cost savings. 

Hotels have different specifications and facilities so that the use of greywater 

in this study can only be used as an example of using greywater to design 

new hotels with close capacity. 
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Domestic wastewater utilization, greywater, in a hotel is a specific case 

because of its different application depending on the reviewed hotel 

specifications. Greywater utilization in an established hotel is too difficult to 

do remembering so many piping systems that must be demolished to make a 

greywater system works, therefore greywater utilization as an alternative 

water source is suitable for a new hotel with an appropriate design that 

considers the scheme. 
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