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AN APPROACH PAPER ON BIO-DEGRADABLE WASTE 
MANAGEMENT 

A Zero Waste Kovalam Project 
 
1.0 INTRODUCTION 
 
Solid wastes consists of wastes which includes paper, plastics, rubber, leather, metals, 

vegetable discards, meat/fish discards, cooked food etc. When mixed and discarded together, 

such wastes present a serious threat to the environment and health, and are aesthetically 

unpleasant.  

Solid Wastes can be classified into two;  

1. Bio degradable – wastes that can be degraded biologically, which include raw vegetable 

discards, fish/meat discards, cooked food and vegetables etc... 

2. Non-biodegradable – wastes that cannot be digested biologically, which include plastics, 

leather, glass, metals, rubber, paper etc. 

Segregation of waste streams is the key for proper solid waste management. By segregation, 

the wastes can be separated into at least two parts —biodegradable and non-biodegradable. 

 

This report only deals with the biodegradable component of the solid waste. 

 

Thirty years ago Kovalam was a picture perfect tropical beach; a traditional Keralan 

fishing village providing fresh fish, fruit, toddy etc. It is no longer the mellow backpackers’ 

hang-out catering to budget travelers that it once was. Today this tiny beach is the focus of a 

multimillion dollar business, ferrying thousands of tourists on chartered jumbos for a week 

dose of ozone, UV and a very good Indian experience. 

The result has been an influx of some get rich quick merchants, chaotic beach front 

development, an uncontrollable avalanche of garbage, poor water quality etc, all of which 

threatened to destroy the ambience that made Kovalam so attractive in the first place. Many 

say that the decline is directly attributed to pollution, aesthetic factors etc 

The motivation behind ‘Zero Waste Kovalam’ has been to restore the Kovalam’s lost 

glory and fame as a tourist destination. Zero Waste is a logical planning approach 

incorporating principles of effective human and material utilization to avoid the conversion of 

discards into wastes. 

 2.0 MANAGING WASTES – THE PRESENT SCENARIO 
The present scenario of waste management is disorganized and lacks comprehensive 

planning. Collection and disposal are not done methodically. Kerala Hotels & Restaurant 

Association (KHRA) has merely arranged for the collection and disposal of wastes from 

different restaurants. Waste is collected in trucks and disposed of randomly at the first 

convenient location. 
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As the wastes anyway end up being dumped, none of the waste generators are keen to 

segregate the wastes. The generators currently pay a fixed amount to KHRA for the disposal 

of their wastes. 

3.0 HOW TO MANAGE SOLID WASTES 

Solid Waste Management can be conceptualized as a multi-disciplinary activity, involving 

principles of engineering, economics, planning, management techniques & social sciences 

aimed at minimizing waste of resources and maintaining a healthy environment. The activities 

involved from the point of generation to final disposal, have been grouped into six functional 

elements, namely, 

1. Waste generation 
Those activities in which materials are identified as no longer being of value and, are 

either thrown away or gathered together for disposal 

2. On site handling, 

storage 

Those activities, which are associated with the handling, storage and processing of 

wastes, at or near point of generation 

3. Collection 
Those activities, which are associated with the gathering of solid wastes and the 

hauling of wastes, after  collection, to where the collection vehicle is emptied 

4. Transfer and 

transport 

The subsequent transport of wastes usually over a long distance to the disposal site 

5. Processing & 

recovery 

Those techniques, equipments and facilities, used both to improve the efficiency of 

other functional elements and to recover usable materials. 

6. Disposal Those activities, which are associated with ultimate disposal of solid wastes. 

During the period between generation & collection, all solid waste has to occupy some space, 

depending upon its characteristics. The responsibility of storage of solid wastes has to be 

taken up by the individual establishments. Therefore, it is highly necessary, on their part, to put 

the solid wastes (bio degradable & non-bio degradable) into different containers, thus making 

the segregation process a practice. 

The ill effects of mismanagement of bio discards are as follows: - 

 The biodegradable portion of solid wastes favours fly-breeding 

 The heaped matter attracts flies, rats, rodents etc.... 

 The pathogens may be conveyed to man through flies and dust 

 There is always a possibility of Water Pollution, if rain water seeps through deposits 

 There is a risk of air pollution, loss of property and life, if there the waste is burned 

 Heaps of refuse are a nuisance from an aesthetic point of view 
4 .0 FEASIBILITY STUDY FOR MANAGING SOLID WASTES 
 
The feasibility study was conducted to get a clear picture of the quantity and characteristics of 

waste in the Kovalam Tourist Area. Feasibility study is conducted by taking 3 samples from 
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each establishment. The samples taken are analysed for both biodegradable & non 

biodegradable wastes. The list of establishments is given in the following table: 

 

Kg of 
Waste/day 

Name of Hotels No: of 
Rooms 

Location 

Achutha Tourist Home 2 LHB 0-20 Shantha Theeram 4 Asoka-Kovalam Jn 
 Somatheertham 7 Asoka-Kovalam Jn 
 Devi Holiday Inn 8 GHBR 
 Hotel Thaj 4 BLHB 
 Gokulam 4 Samudra Beach 

Thiruvarhira 20 LHBR 
Srivishak 13 Asoka-Kovalam Jn 
Raja 19 Asoka-Kovalam Jn 
Marine Palace 13 GHBR 

20-40 

Thiruvonam 4 LHB 
Pappukutty Resort 42 LHB 
Sea Side 8 LHBR 40-60 
Beach Castle 20 Asoka-Kovalam Jn 
Sea Rock Hotel 17 LHB 
Swagath 20 GHBR 
Palm Shore 35 LHBR 
Rock Home 23 LHBR 

60-80 

Sea Veedu 43 LHBR 
 

Kg of 
Waste/day 

Name of Restaurants Location 

Parvathi Behind LHB 
Shivsankar Behind LHB 
Achu’s Teashop Behind LHB 
Sai Hotel Behind LHB 
Welcome Behind LHB 
Keerthy Behind LHB 
Hotel Sunshine Asoka-Kovalam Jn 
La Pizzeria LHB 

0-10 

Ashwathy Asoka-Kovalam Jn 
Sea View GHB 10-20 Garzia LHB 
Jungle Behind LHB 
Fast Eddy’s Food GHBR 
Sam Rock Asoka-Kovalam Jn 20-30 

Sea Bee LHB 
 Beetles LHB 
 Palm Beach LHB 

Lonely Planet Behind LHB 
Coconut Groove LHB 30-40 
Dwaraka LHB 

 Corel Reef LHB 
Matha Asoka-Kovalam Jn 
Udaya Asoka-Kovalam Jn 
Shivasmoon LHB 
German Bakery LHB 
Serinity LHB 
King Fisher LHB 

40-50 

Sea Shore LHB 
50-60 Velvette Dawn LHB 

Santana LHB 70-80 Hawa Beach Resort LHB 
 
^ All the hotels/restaurants of the tourist area hasn’t been listed                                                                                 
     Selected Hotels/Restaurants 
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The wastes from selected hotels, highlighted above, were characterized into several 

components – biodegradable wastes, plastics, paper, glass, cloth etc.  

 

After analysis the different hotels and restaurants are classified on the following basis:  

1. On the basis of their location 

2. On the basis of their capacity 

 

Classification On The Basis of Location 
Light House Beach & Guest House Beach & Asoka-Kovalam Jn are the locations that are 

taken into account 

 
Sample 1 
 

Sample 2 
 

Sample 3 Average 

Beach/Jn Name of 
restaurants Waste/

day 
Per 
head 
waste

Waste/
day 

Per 
head 
waste

Waste/
day 
 

Per 
head 
waste

Avg 
waste/
day 

Avg 
waste/
head 

Avg per 
head 
waste 

Keerthy 16.03 0.214 12.60 0.16 12.275 0.153 13.63 0.180 
Beatles 33.93 0.57 43.35 0.542 38.60 0.560 38.63 0.560 
Jungle 7.425 0.250 5.425 0.271 2.425 0.35 5.09 0.290 
Sea Bee 7.025 0.281 9.025 0.450 9.20 0.46 8.42 0.40 
Lonely Planet 62.55 0.311 64.68 0.86 52.50 0.70 59.11 0.62 
Shivasmoon 42.55 0.532 35.68 0.285 19.35 0.483 32.46 0.43 
German Bakery 79.90 0.23 67.50 0.27 76.00 0.36 74.47 0.29 
Velvette Dawn 34.25 0.57 43.35 0.542 25.10 0.42 29.78 0.46 
Corel Reef 30.0 0.55 48.70 0.81 18.76 0.42 32.49 0.59 

Light 
House 
Beach 

Hawa Beach Res 39.15 0.98 39.55 0.88 26.40 0.33 35.03 0.73 

0.47 

GHB Sea View 21.05 0.421 19.28 0.643 20.70 0.52 20.34 0.53 0.53 
Sunshine 2.50 0.083 5.0 0.125 --- --- 3.750 0.104 
Ashwathy 9.275 0.31 9.275 0.31 --- --- 9.275 0.31 

Asoka 
Kovalam 

Jn Udaya 16.85 0.190 28.95 0.22 20.35 0.25 22.05 0.22 
0.21 

 
 

Beach/Jn Name of Hotels Sample 1 
 

Sample 2 Sample 3  Average 

  Waste/
day 

Per 
head 
waste

Waste/
day 

Per 
head 
waste

Waste/
day 
 

Per 
head 
waste 

Avg 
waste
/day 

Avg 
waste
/head 

Avg per 
head 
waste 

Achutha  17.70 0.360 24.05 0.601 24.05 0.44 21.93 0.47 
Pappukutty Resort 22.80 0.570 33.05 0.413 17.75 0.30 24.53 0.43 

Light 
House 
Beach Palm Shore 49.25 0.660 44.75 0.640 36.05 0.60 43.35 0.63 

0.54 

Marine Palace 4.175 0.596 3.425 0.430 4.00 0.44 3.87 0.49 GHB Swagath 22.93 0.603 10.70 0.31 7.10 0.24 13.58 0.38 0.487 

Santhatheeram 3.0 0.280 5.00 0.455 1.50 0.30 3.17  
Srivishak 32.78 0.660 30.28 0.303 14.10 0.47 25.72 0.48 

Asoka- 
Kovalam 

Jn Raja 20.63 0.610 24.48 1.440 19.35 0.387 21.48 0.50 
0.628 

 

 

Average Waste/day is based on the peak season waste. 

Per Head waste (per capita waste) is calculated by dividing the average waste/day by the no: of people 

dined that day. 

Table 2 
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Classification On The Basis of Capacity 
Here hotels/restaurants are arranged in the increasing order of their capacity. 

 
Sample 1 
 

Sample 2 Sample 3 Average 

Name of 
restaurants Waste/

day 
Per 
head 
waste 

Waste/
day 

Per 
head 
waste 

Waste/
day 

Per 
head 
waste 

Waste/
day 
 

Per 
head 
waste 

Sunshine  2.50 0.083 5.0 0.125 --- --- 3.750 0.104 
Udaya  16.85 0.190 28.95  20.35  22.05  
Ashwathy 9.275 0.31 9.275 0.31 --- --- 9.275 0.31 
Keerthy 16.03 0.214 12.60 0.16 12.275 0.153 13.63 0.180 
Jungle  7.425 0.250 5.425 0.271 2.425 0.35 5.09 0.290 
Sea Bee 7.025 0.281 9.025 0.450 9.20 0.46 8.42 0.40 
Sea View 21.05 0.421 19.28 0.643 20.70 0.52 20.34 0.53 
German Bakery 79.90 0.23 67.50 0.27 76.00 0.36 74.47 0.29 
Velvette Dawn 34.25 0.57 43.35 0.542 25.10 0.42 29.78 0.46 
Shivasmoon 42.55 0.532 35.68 0.285 19.35 0.483 32.46 0.43 
Beatles 33.93 0.57 43.35 0.542     
Hawa Beach Res 39.15 0.98 39.55 0.88 26.40 0.33 35.03 0.73 
Lonely Planet 62.55 0.311 64.68 0.86 52.50 0.70 59.11 0.62 

 
 
Hotels 
 

Sample 1 Sample 2 Sample 3 Average 

Name of Hotels Waste/
day 

Per 
head 
waste 

Waste/
day 

Per 
head 
waste 

Waste/
day 

Per 
head 
waste 

Waste/
day 
 

Per 
head 
waste 

Achutha  17.70 0.360 24.05 0.601 24.05 0.44 21.93 0.47 
Santhatheeram 3.0 0.280 5.00 0.455 1.50 0.30 3.17  
Srivishak 32.78 0.660 30.28 0.303 14.10 0.47 25.72 0.48 
Marine Palace 4.175 0.596 3.425 0.430 4.00 0.44 3.87 0.49 
Raja 20.63 0.610 24.48 1.440 19.35 0.387 21.48 0.50 
Swagath 22.93 0.603 10.70 0.31 7.10 0.24 13.58 0.38 
Palm Shore 49.25 0.660 44.75 0.640 36.05 0.60 43.35 0.63 
Pappukutty Resort 22.80 0.570 33.05 0.413 17.75 0.30 24.53 0.43 

 

 

5.0 INFERENCES FROM THE STUDY 
By referring & thoroughly studying the characteristics of different restaurants/hotels listed in 

the above tables, the following inferences are made: - 

1. There is no relationship between the waste generated/day & the percapita waste 

generated i.e. the percapita waste generated is not increasing or decreasing in any 

pattern, as the waste generation increases or decreases.  

2. The restaurants that produce wastes in the range of 20-50 kg/day show a great fluctuation 

in their  total waste generated/day  

3. Restaurants which generate wastes < 20 kg/day has a percapita waste generation in the 

range 0.1-0.3 kg.  

4. Restaurants which generate waste > 50kg/day have a percapita waste generation in the 

range 0.29-0.62 kg.  

Table 3 
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5. Only 4 restaurants have percapita waste generation > 0.50 kg.  

6. Out of 4 restaurants which has a percapita waste generation > 0.50 kg, 3 are situated in 

the Light House Beach & one in Guest House Beach (Ref: Table 2). 

7. In Light House Beach & Behind Light House Beach, the percapita waste generation is in 

the range of 0.18 to 0.62 except Hawa Beach Resort (Ref: Table 2). 

8. Small hotels generate waste in the range of 0.19 – 0.29 kg per capita (Ref: Table 2). 

9. Only one restaurant, despite generating a large quantity of waste, has a percapita waste 

generation of 0.29 kg. 

10. High percapita waste is attributed to        

   a. decoration & way of presentation of food items   

   b. High amount of fish content in the waste (Ref: Table 2). 

11. It is also observed that in places where percapita waste generation is less/medium, the 

waste shows a predominance of vegetative character. (Ref: Table 2). 

12. Different beaches show different percapita waste generation (Ref: Table 2). 

13. The average per capita waste generation in Asoka-Kovalam Jn is 0.21 kg. The value 

obtained is less when compared with other beach restaurants because the restaurants in 

Asoka-Kovalam junction are small restaurants. (Ref: Table 2). 

14. By looking on the percapita waste generation of different establishments, it can be seen 

that the percapita waste generation is independent of the capacity of the establishment. 

(Ref: Table 3) 

15. All hotels, except one, have a percapita waste generation in the range of 0.35 – 0.49 kg 

(Ref: Table 3) 

16. Hotels in the Light House Beach have a percapita waste generation in the range 0.43-0.63. 

(Table 2) 

17. Hotels in the Guest House Beach have a percapita waste generation in the range 0.38-

0.49 (Table 2) 

18. The hotels in the Asoka-Kovalam Junction a has percapita waste generation ranging from 

0.35 – 0.50 kg (Ref: Table 2) 

19. The average amount of waste generated in Light House Beach, Guest House Beach and 

Asoka-Kovalam Junction are 0.54, 0.487, 0.628 kg / head respectively 

6.0 QUANTITY & COMPOSITION OF BIO-DEGRADABLE DISCARDS 

 Out of a total of 107 establishments producing bio-discards, the detailed analysis was 

carried out to 22 establishments. I.e. the detailed analysis has been carried out to 21% of the 

establishments.  

 By the method of projection, the total quantity of wastes occurring in the Kovalam 

Tourist Area (inclusive of 4 beaches) is as under: -     

 Method 1: By taking the average waste generated in different beaches and by 

allocating this average value to all other establishments with a factor of safety of 1.25, the total 

bio-degradable waste obtained is 3305 kg, i.e. 3.305 t. 
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 Method 2: By finding the % reduction in the values got from the oral survey and 

detailed survey and applying a factor of safety of 1.25, the total bio-waste obtained is 3280 kg,          

i.e. 3.28 t 

Composition 

COMPOSITION OF BIODISCARDS IN DIFFERENT HOTELS/RESTAURANTS 
 

Food discards Name of Hotel Total discards Mixed Uncooked 
Fruit 

discards 
Fish & Meat 

discards 
Marine Palace 11.60 kg 9.95 1.65 --- --- 
ABAD Palmshore 130.05 kg 70.95 22.975 32.125 4.0 
Srivishak 77.10 kg 59.275 8.875 9.0 --- 
Santhatheeram 9.50 kg 3.0 1.0 5.50 --- 
Raja 64.45 kg 40.975 11.05 12.0 0.425 
Swagath 40.725 kg  13.125 12.6 15.0 --- 
Leo Achutha 65.80 kg 38.475 8.125 11.35 7.85 
Pappukutty Resort 73.60 kg 34.875 09.85 18.525 10.35 
      
  Σ 472.83 kg Σ 270.63  Σ 76.125 Σ 103.50  Σ 22.63 
  

 
    

Food waste Name of Restaurant Total waste Mixed Uncooked Fruit waste Fish & Meat 
waste 

Seaview 61.025 kg 27.275 08.20 10.85 14.70 
Udaya 66.15 kg 54.525 07.78 3.85 --- 
Shivasmoon 97.575 kg 50.55 11.975 19.0 16.05 
Seabee 25.25 kg 09.525 5.425 5.95 04.35 
Corel Reef 97.36 kg 41.675 18.625 25.10 11.955 
German Bakery 223.4 kg 73.10 49.275 95.475 5.425 
Beatles 77.275 kg  42.00 7.35 9.925 18.00 
Velvette Dawn 89.30 kg  54.10 8.25 13.00 13.95 
Hawa Beach Resort 105.10kg 52.475 14.775 14.90 22.95 
Sunshine 2.50 kg 1.0 1.50 --- --- 
Ashwathy 9.275 kg 4.925 2.35 1.0 1.0 
Jungle 15.275 kg 1.50 9.35 2.50 1.925 
Keerthy 40.90 kg 10.725 28.75 1.00 0.425 
Lonely Planet 179.425 kg 45.475 40.20 93.75 --- 
      
  Σ 1089.81 kg  Σ 489.45 Σ  193.205  Σ 296.30  Σ 110.73 

 
PERCENTAGE COMPOSITION OF BIO-DISCARDS IN  

KOVALAM TOURIST AREA 
 

Name of Hotel Mixed waste 
in %  

Uncooked 
in %  

Fruit waste 
in %  

fish & 
meat 
waste 

     
Marine Palace 85.78 14.22 --- --- 
ABAD Palmshore 54.56 17.67 24.70 3.07 
Srivishak 76.88 11.50 11.62 --- 
Santhatheeram 31.58 10.53 57.89 --- 
Raja 63.58 17.15 18.62 0.65 
Swagath 32.23 30.94 36.83 --- 
Leo Achutha 58.47 12.35 17.25 11.93 
Pappukutty Resort 47.38 13.38 25.18 14.06 
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Name of Restaurant Mixed waste 
in % 

Uncooked 
in % 

Fruit waste 
in % 

 Fish & 
Meat 
waste 

     
Seaview 44.69 13.44 17.78 24.09 
Udaya 82.42 11.76 5.82 --- 
Shivasmoon 51.81 12.27 19.47 16.45 
Seabee 37.72 21.49 23.56 17.22 
Corel Reef 42.81 19.13 25.78 12.28 
German Bakery 32.72 22.06 42.74 02.43 
Beatles 54.35 09.51 12.84 23.29 
Velvette Dawn 60.58 09.24 14.56 15.62 
Hawa Beach 49.93 14.03 14.18 21.84 
Sunshine 60 40 --- --- 
Ashwathy 53.09 25.34 10.78 10.78 
Jungle 61.21 09.82 16.37 12.60 
Keerthy 70.29 26.23 02.44 1.04 
Lonely Planet 22.41 25.34 52.25 --- 

 
 

AVERAGE % OF WASTES BY TAKING DIFFERENT 
ESTABLISHMENTS AS SEPARATE UNITS 

Hotels 
 

% Mixed waste % Uncooked % Fruit waste % Fish & Meat 
waste 

56.31 15.97 24.01 03.71 
 
Restaurants 
 

% Mixed waste % Uncooked % Fruit waste % Fish & Meat 
waste 

51.72 18.55 18.47 11.26 
 
Hotels + Restaurants 
 

% Mixed waste % Uncooked % Fruit waste % Fish & Meat 
waste 

53.38 17.62 20.48 08.52 
 

AVERAGE % OF WASTES BY TAKING DIFFERENT ESTABLISHMENTS TOGETHER 
 

Hotels 
    

Food Waste Total Waste Fruit waste Mixed Uncooked 
Fish & Meat 

waste 
472.08 21.89 57.24 16.10 04.77 

     
Restaurants 
 

    

1089.81 27.19 44.91 17.73 10.16 
     
Hotels + Restaurants 
 

1562.635 25.58 48.65 17.24 08.53 
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7.0 METHODS FOR DISPOSING BIO-DEGRADABLE SOLID WASTES 

(1) Land filling 

(2) Composting 

(3) Vermicomposting 

(4) Biogasification 

(1) Land filling: -Perhaps the oldest method of waste disposal paractised by man is that of 

Land Filling. Land filling means open dumping on lands or dumping the wastes to fill a land 

to a certain altitude. Open dumping has many disadvantages. The improved form of open 

dumping is termed ‘Sanitary Land Filling’. It is defined as a method of disposing off the refuse, 

on land, without creating nuisances or hazards to the public health or safety, by utilizing certain 

principles, to confine the refuse to the smallest practical volume and to cover it with a layer of earth, at 

the conclusion of each day’s operation or at such more frequent intervals as may be necessary. 

The drawbacks with sanitary landfill methods are  

a. It requires large land area & that proper dumping site may not be available. 

b. Initial land cost, Maintenance & operational costs are high 

c. Land filling cannot be done mainly during rainy season as the probability of 

lechates entering the water bearing stratum is very high.  

d. Sanitary landfill requires at least 15 cm cover of thick compacted soil at the end of 

each day’s work. Low permeability material should be amply available or has to be 

imported. 

e. Risk of outbreak of diseases near the landfill area. 

f. In some countries, the disposal of organic material in landfills is banned by law. 

 (2) Composting: - In this process, the organic material, excluding plastics, paper, rubber, 

leather & all other non-biodegradable things, are separated from the solid wastes and are 

subjected to bacterial decomposition. The end product of the bacterial activity is called the 

compost or humus, which has got good fertilizer value. 

Even though composting is a good option for the solid waste disposal, it has got the 

following disadvantages: - 

a. It requires large land area. 

b. If not properly dealt with, it gives rise to flies and other breeding organisms. 

c. If not properly maintained, odour will be of great concern & therefore the site 

selected should be far off from the place of human habitat. 

d. Composting is a suitable small-scale, household or a group of house hold 

technology. But in large scale, it requires high maintenance. 

 (3) Vermicomposting: - This is also called as Vermiculture biotechnology. In this process, 

earthworms are harnessed as versatile natural bioreactors, which convert the organic solid 

waste into valuable bye-product, the vermicasting, a rich manure used in agriculture and 
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horticulture. This technology is a potential alternative, which offers an ideal low-cost solid 

waste processing scheme of sustainable agriculture on waste land. 

The first and foremost requirement of vermicomposting is the separation of bio & non-bio 

degradable wastes. Earthworms of specific varieties are preferred for different purposes, for 

instance, the burrowing type worms are preferred for treatments required to be carried at 

greater depths. The burrowing earthworms can burrow as deep as 3 m and can protect 

themselves from drought conditions too.  

This is the best and the most eco-friendly method for waste disposal but it has got the 

following drawbacks: - 

a. Earthworms are to be imported in large quantities for the waste degradation & it is 

required to maintain a good & healthy atmosphere for the earthworms to survive. This 

requires at least one semi-skilled person. 

b. There will be no return in any form if vermicomposting is employed as it is a zero 

pollution environmental friendly technology. No gaseous emissions or sludge formation 

is there.  

(4) Biogasification: - For poor and developing country like ours, an efficient system for the 

disposal of wastes cannot be easily provided primarily because of 

a. paucity of adequate funds 

b. large percapita costs of provision 

c. greater magnitude of the problem & 

d. haphazard development of different areas. 

But in spite of all this, the research and development programs, in this regard, have always 

been going on and as a result, a new technology of BIOGAS PLANTS has come up in the past 

few years, which gives not only an apt solution to the sanitary problem, but also provides an 

efficient and economical way to produce fuel i.e. biogas, which has a high calorific value, in 

addition to being smokeless. Another useful by-product obtained by applying this technique, is 

the farm manure, which can be advantageously be used as a soil fertilizer. 

The significance of bio-gas units can be described as under: 

☺ It is an effective means of waste disposal. 

☺ It is a source of fuel called biogas, which helps to conserve local energy resources 

such as wood etc. 

☺ It provides manure for agriculture. 

☺ Digested slurry is also useful as aqua-culture manure. 

☺ Sludge formed is odourless. 



Thanal 

www.thanal.org 12 

☺ It ensures health by eliminating nuisance due to mosquitoes, flies, insects etc as they 

are not attracted to the end product of this process. 

Details of Bio-gas Plants* 

1. The total biodegradable waste in Kovalam Tourist Area amounts to 3.305 t, i.e. 3305 kg. 

2. 20 kg of food waste produces 1m3 of bio gas 

3. 1 m3 of biogas is equivalent to 0.5 kg of LPG 

4. Density of food waste in Kovalam tourist area  cooked food = 413 kg/m3 

       Uncooked food = 370 kg/m3 

       Fruit waste = 363 kg/m3 

Average Density = 391 kg/m3  

Design of bio-gas plant 

Amount of bio-gas from Kovalam Tourist Area = 3305/20 = 165.25 m3 

Volume of waste/day = 3305/391 = 8.452 m3/day 

Taking detention/retention time for the sludge = 30 days. 

Volume of sludge per month = 8.452 * 30 = 253.59 kg/day  

To handle the above volume, 5 bio gas plants of 55 m3 capacity each may be provided. 

Space has to be provided for the storage of the gas produced in the plant. 

A storage tank, a pulverizer, a mixing tank (inlet tank) & an outlet tank has to be provided. 

Mixing tank may be provided for mixing the waste and water in the ratio 1:1. 

COST BENEFIT ANALYSIS 

Estimation* 

Initial construction cost of 5 bio-gas plants with pulverizer = 16 Lakhs. 

Maintenance Cost of the plant employing 2 labourers @ Rs 3000/month/worker = 72,000/year 

Transportation Cost: - Taking 4 workers @ Rs 3000/month/worker, & fuel cost + contractor’s 

profit = Rs 20,000/month, i.e. Rs 2,40,000/year      

     Total expenses at the end of 1 year = Rs 19,12,000/-  

Income from the Plant 

Taking the gas production of 165.25 m3 for a period of 7 months and an average gas 

production of 41.31 m3 (25% of season value) during the off-peak period of 5 months. 

For 7 months 

165.25m3 of gas is ≡ to 82.625 kg of LPG;  

1 cylinder of LPG = 14.2 kg & therefore 82.625 kg of LPG is ≡ to 5.82 cylinders of LPG. 

Approximating to 5 LPG Cylinder 

Taking, 1 LPG costs Rs 240/-, Total Income = Rs 1200/-day, i.e. Rs 2,52,000/- for 7 months 

Volume of Sludge = 1/5th of the total volume  
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Therefore Volume of sludge = 51.91 m3/month, i.e. 51.91 * 382 = 19829.62 kg/month 

Taking a cost of Rs 03/- per kg of sludge, 

Income/month = Rs 59488.86/-, i.e. Rs 4,16,422/- for 7 months 

For 5 months 

Taking total gas production as 1/4th of the season period 

So total gas production = 41.31 m3 of gas, which is ≈ 1.4 cylinders of LPG 

Income from gas production/day = Rs 336/-, i.e. Rs 50,400/- for 5 months 

Volume of Sludge = 51.91/4 = 12.98 m3, i.e. 4957.41 kg/month 

Taking a cost of Rs 03/- per kg of sludge, 

Income/month = Rs 14,872/-, i.e. Rs 74,361/- for 5 months 

 

Total Income/year = Rs 7,93,183/- 

* NB:- After detailed analysis, the design of plant and the cost will be subjected to change, as 

all the values quoted here are from experience and referring with different agencies and from 

journals. 

Cost-benefit ratio @ the end of 1 year = 7,93,183/19,12,000 = 0.41, i.e. gets a return of 41 paise 

for every 1 rupee spent. 

Cost-benefit @ the end of 5 years = 1.25; i.e. gets a return of Rs 1.25/- for every 1 rupee spent. 

In this cost benefit analysis, the expenditure from the part of hotels & restaurants for the 

removal of their waste now (Rs 35/- per hotel/restaurant per day, i.e. ≅ 3.5 – 4.0 Lakhs per 

annum) hasn’t been included. 

 

Land Requirement 

 For one biogas plant, an area of about 100m2 is required. Therefore a minimum total area of 

500m2 is required. Taking future expansion and some additions in the design, a total area of 

1000m2 (≅ 25 Cents) is required. 

Non-monetary Benefits 

Bio-gas plants are not merely a business proposition.  Besides providing cash returns through 

sale of gas and sludge, the plant improves the aesthetic ambience of Kovalam and allow for a 

pleasanter & certainly healthier stay for the residents and tourists alike. 

 

PROBLEMS/PITFALLS IN BIOGASIFICATION       

 We can have an ideal waste disposal system in biogas plants if the following problems 

are addressed properly: -  
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Technical Problems 

 Methane generation stops at temperatures lower than 10ºC and since this makes the 

production of methane dependant on temperature, the operation of digester is limited in 

cold regions to the nearest months. 

 Digester must be fed with the proper proportion of waste and water 

 The plant must have a source of water near by as water is required in the bio-gas plant 

 Care should be taken that toxic chemicals and non-bio degradable wastes should not enter          

the plant. 

 High oil content in the food wastes prove to be detrimental for the microorganisms 

Economic Problems 

 Even though it has got a moderately high capital cost, if operated and maintained properly, 

the system can pay for itself. 

 The financial viability of biogas plants depends on whether the gas & slurry produced, can 

substitute for the fuels, fertilizers, which previously had to be purchased or paid for in kind. 

Social Problems 

 The main constraints of the use of biogas digester are not economical or technical, but are 

social and organizational. Community biogas plant mainly fails due to this problem. To 

avert this problem, some has to take up this plant, run & maintain it properly. Good 

maintenance and control is a must for a biogas plant to yield fruitful results. 

AGENCIES/EXPERTS/RESOURCE PERSONS IN BIOGASIFICATION 

There are 3 agencies experienced in the construction and maintenance of biogas plants. 

 Agency for Non-conventional Energy & Rural Technology (ANERT) 
P.B. No 1094, Kesavadasapuram, 
Thiruvananthapuram – 695 004 
Phone: 448077, 440121-22-24 
 

 Bio-Tech 
M.P Appan Road, Thycaud (P.O.), 
Vazhuthacaud, 
Thiruvananthapuram 
Phone: 321909, 332179 
www.biotechkerala.com 
 

 Jyothy Biogas and Rural Social Service Centre 
Chemboor, Ottasekharamangalam (P.O.), 
Thiruvananthapuram – 695 125 
Phone: 255590 
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MARKETS/DESTINATION FOR COMPOST GAS AND MODE OF DELIVERY 
 As the biogas to be designed is a community plant, the best of the lot of the following 

suggestions can be taken. 

 A suitable buyer can be sought, for selling the gas & sludge (which has a good fertilizer 

value) produced  

 Can distribute the gases within the community 

 Can give the gas & compost to the near by houses and farmers at a subsidized rate 

CONCLUSION 

From the detailed study so far (even though the chemical characteristics and some other 

aspects hasn’t been thoroughly studied), it can be concluded that the bio-waste in the tourist 

area is rich in biogas content & that proper maintenance and control of the plant will help to 

reap benefits from the plant and also remove the waste menace in a good manner. 

If the plastic menace (mineral water bottles, plastic carry bags etc) in the tourist area can be 

controlled, then Kovalam can be proud to say itself as a ‘Zero Waste Destination’. 

SUGGESTIONS 

 A bit of education for the hotel and restaurant staffs will ensure that the wastes 

occurring may be dumped in separate bins, one for bio-degradable and the other for 

non-biodegradable. Also include training to ensure that toxics or non-biodegradable’s 

don’t enter the biogas plants. 

 It should be a collective effort to eradicate wastes from the tourist area, as unity is 

strength.  

 The authorities responsible should formulate rules for the proper collection, transport & 

disposal of wastes so that the hotels and restaurants are bound by it. 

 Proper maintenance, not only helps in solving the waste menace, but also serves in 

getting a good income to the community. 
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