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Manual of LCI Database 
 

Introduction 

The database is modeled on Microsoft Excel, is fully adjustable, and user can choose 

between default values that have been sourced from literature and public databases, 

or enter values which have been collected on site. In that way, the model can be used 

for any spatial and temporal conditions and activity data. 

 

Structure 

The excel spreadsheet is divided into 14 tabs, namely: 

 

1. Intro 

2. Wizard 

3. Activity Input 

4. Transportation Input 

5. Mobile Equipment Input 

6. Landfill Gas 

7. Landfill Gas Flaring 

8. Leachate 

9. Leachate Treatment 

10. Composting 

11. Electricity and Water Consumption 

12. Summarized Results 

13. Analytical Results 

14. Characterized and Normalized Results 

 

Tabs 3 through 11, allow user to insert the necessary data to the model (MSW 

production, characteristics of vehicles used for collection and transportation etc).  

 

Since not all data is accessible, LCI database is providing default values for various 

emission factors and parameters which have been sourced from literature and public 

databases. The user can enter his own measured values (emission factors, landfill gas 

parameters etc), however it is strongly recommended that user-specified values to be 

base on proper, site-specific measurements. 



Please note that all fields that have to be set by the user are colored white with a red 

distinct number next to each field. On each tab, detailed instructions are given, while 

the function of each tab is presented briefly. 

  

1. Intro 

In these tab, information about the model is presented and system boundaries are 

identified. Moreover, a link to Wizard tab is provided (snapshot 1). 

 

 
Snapshot 1 

 

2. Wizard 

Wizard tab, factions as  a user guide, providing links for all tabs (snapshot 2). In this 

way, user can access directly to any process or result. The user can also check every 

process for which the appropriate input data have been entered, by changing the “X” 

sigh to a “V” sigh in the drop down list provided next to each link button.  

 

 
Snapshot 2 



Moreover, in all tabs there is a “Back to Wizard” button (snapshot 3), which leads 

directly to the Wizard tab. 

 
Snapshot 3 

 

3. Activity Input 

This tab, allows user to provide general and activity data (snapshot 4). 

 

 
Snapshot 4 

 

Data are divided into 19 fields as follows: 

 

Field 1: The name of the city under examination 

 

Field 2: The year in which all data have been collected. 

 

Field 3: The average density of the waste in m3 / tn. 

 

Field 4: The total municipal solid waste (MSW) amount that have been produced in 

the city, in the year specified in  field 2. The amount is given in tones.   

 

Field 5: According to the examined management plan, the user is able to select 

whether the produced landfill gas is treated by flaring or not (in case of an 

uncontrolled landfill). It should be mentioned that LCI database provides 



estimations only for flaring, thus estimations for any other treatment, such as energy 

recovery, is not provided in this model. 

 

Field 6: According to the management plan, the user is able to select whether the 

produced leachate is treated by aeration or not (in case of an uncontrolled landfill). It 

is important to mention that LCI database provides estimations only for aeration, 

thus estimations for any other treatment, such as reverse osmosis etc, is not provided 

in this model. 

 

Fields 7-8: The mean annual temperature (oC) and precipitation (mm) of the city.   

 

Fields 9-16: The composition of the MSW.   

 

Fields 17-19: In case where composting process is selected, the user has to identify 

the percentage of the organic waste that is used as feedstock. The types of organic 

wastes that can be used for composting are only food, paper and garden waste. For 

instance, if the total annual production of paper is 1000 tn, and 500 are diverted to 

composting, a 50 % value is using. The model calculates automatically the remaining 

percentages that are led to landfill. 

 

4. Transportation Input 

This tab, allows user to provide collection and transportation data. In field  20 

(snapshot 5), the user sets the distance and the mean velocity of the vehicles between 

the city, the landfill site and the parking lot (legs). In case the parking is in the city, 

then the distance between the parking and the city should be set to zero.  

 

 



Snapshot 5 

It is very important to mention that in case the distance between two locations is 

zero, the velocity must be set equal to 10. . 

 

In field  21 (snapshot 6), user provides the characteristics of the vehicles which collect 

and transport the waste to landfill. The user has first to divide the fleet into teams of 

vehicles with the exact same characteristics, presented in the head row (apart from 

Name / Brand). Alternatively, the user can enter one team (with all vehicles) and use 

average values, a practice that is strongly not recommended. 

 

 
Snapshot 6 

 

For each team, the user provides the name, the type of vehicle(s) and the type of fuel 

the vehicle runs on, in the first three columns. The types of vehicles are based on EU 

legislation and presented in the following table. 

 

Vehicle type Class Legislation 

Heavy Duty Vehicles 

 

Rigit  <=7.5 t Conventional 

EURO I – 91/542/EEC Stage I 

EURO II – 91/542/EEC Stage II 

EURO III – 99/96/EC Stage I 

EURO IV – 99/96/EC Stage II 

EURO V – 99/96/EC Stage III 

Rigit  7.5 - 12 t 

Rigit  12 - 14 t 

Rigit  14 - 20 t 

Rigit  20 - 26 t 



Vehicle class represents a gross vehicle weight rating (curb weight plus payload), 

and fuel type is automatically entered, since garbage collection tracks are heavy duty 

vehicles which operate on diesel. 

 

Average capacity is the average payload of each vehicle and apparently must be less 

than the gross vehicle weight. 

 

In the next columns, the user should specify the working days of the vehicles,  the 

number of times that the vehicles collect and transport the waste to landfill (trip) as 

well as the average travel distance of the vehicles in the city during one collection-

trip. 

 

Finally, in the last column, users enters the number of vehicle(s) that each team 

possesses. 

 

Fields 22 and 23 provide similar fields for MSW collection and transportation to the 

composting site. It is very important, if no composting process is taking place, that 

the input fields to be blanks, otherwise the model will overestimate the exhaust 

emissions. Once more, it is reminded that velocity values cannot be set to zero (min 

10). 

 

5. Mobile Equipment Input 

This tab, allows the user to set the mobile handling equipment data (snapshot 7). 

Mobile equipment is any non-road mobile, such as excavators, compactors, tractors 

etc, which handle wastes in landfill and composting site. 

 

 



Snapshot 7 

 

Field 24: The user determines the site where the mobile equipment is operating 

(landfill or composting site) 

 

Field 25: The user enters the type of mobile equipment used(excavators, compactors, 

tractors etc). This parameter does not affect the calculations, and it is considered a 

label to help user identify quickly each mobile equipment. 

 

Fields 26 - 28: The user enters the type of fuel that the mobile equipment is using to 

operate. Fuel can be either gasoline or diesel. Then the user enters the type of engine. 

A list of diesel engine types is given below: 

 

 NADI : Naturally Aspirated Direct Injection 

 TCDI: Turbo-Charged Direct Injection 

 ITCDI: Intercooled Turbo-Charged Direct Injection 

 NAPC: Naturally Aspirated Prechamber Injection 

 TCPC: Turbo-Charged Prechamber Injection 

 ITCPC: Intercooled Turbo-Charged Prechamber Injection 

 

Most of the vehicles are equipped with diesel engines, but there are some, mainly 

small mobiles such us Forklifts, that can be powered by 2-stroke (2SG) or 4-stroke 

(4SG) gasoline engines.  

 

In field 28, user enters the NRMM stage of the mobile.  According to CORINAIR 

approach, the vehicle population is split into different power ranges. This approach 

also allows one to take into account the EU legislative steps, which are currently in 

preparation at EU level. After 1998, the EU introduced Non-Road Mobile Machinery 

Exhaust Emissions directive (NRMM) to control emissions from off-road diesel 

mobiles. NRMM and its amendments enforce different regulations (stages) to 

mobiles, based on the year of manufacture. Stage I refers to mobiles and machinery 

have been produced between July 1998 and January 2001, Stage II between January 

2001 and January 2006 and Stage IIIa after January 2006.  

 



The following table summarizes EU regulations and implementation dates for non-

road vehicles and industrial machinery. 

 

NRMM Stage Date of Manufacture 
Uncontrolled Prior to 1/7/98 
Stage I 1/7/98 
Stage II 1/1/01 
Stage IIIa 1/1/06 

 

 

Field 29: The user enters the age of the mobile equipment. 

 

Field 30: The user enters the number of mobiles which have the exact same 

characteristics (same engine, some age, same working hours, horsepower etc).  

 

Field 31 - 33: In these fields, the user sets the working hours of the mobile equipment 

during a day, the working days per year as well as the average horsepower of the 

mobile in hp. 

 

Fields 34-35: The user enters the sulphur content in diesel and gasoline in ppm 

(snapshot 8). 

 

 
Snapshot 8 

 

6. Landfill Gas 

This tab, allows the user to provide data for the estimation of the produced landfill 

gas (snapshot 9). 

 



 
Snapshot 9 

Field 36 - 39: The Methane Generation Rate, k, determines the rate of methane 

generation resulting from the biodegradation of the organic load of the MSW that 

has been disposed of in the landfill. The higher the value of k, the faster the methane 

generation rate increases. The value of k is estimated automatically by the model. 

 

The potential Methane Generation Capacity Lo, depends only on the type and 

composition of waste placed in the landfill, and the higher the cellulose content of 

the waste, the higher the value of Lo. Food, textiles, paper, wood, and horticultural 

waste have the highest Lo value on a dry basis, while inert materials such as glass, 

metal and plastic have no Lo value. An average cellulose content is estimated and 

suggested by the model. Default concentration for the Non-Methane Organic 

Compounds inventory is 600 ppmv [USEPA, AP 42] where co-disposal of hazardous 

waste has either not occurred or is unknown and 2,400 ppmv where co-disposal of 

hazardous waste has occurred. 

 

As shown in the snapshot, the user can enter his own measured values. However it is 

strongly recommended that the user-specified values should  be base on proper site-

specific measurements. 

 

7. Landfill Gas Flaring 

This tab, provides data for calculations emissions from landfill gas flaring (snapshot 

10). 

 



 
Snapshot 10 

 

The user can set his own measured values. However it is strongly recommended that  

user-specified values should be base on proper, site-specific measurements. For more 

information please refer to the LCI technical report (section 3). 

8. Leachate 

This tab, provides data for calculating emissions from leachate (snapshot 11). 

 

 
Snapshot 11 

 

The user can enter his own measured values. However it is strongly recommended 

that the user-specified values should be based on proper site-specific measurements. 

For more information please refer to the LCI technical report (section 3). 

 

9. Leachate Treatment 

This tab, provides data for calculating emissions resulting from leachate treatment 

and includes aeration treatment only (snapshot 12). 

 



 
Snapshot 12 

 

The user can enter his own measured values. However it is strongly recommended, 

that the user-specified values should be base on proper site-specific measurements. 

For more information please refer to the LCI technical report (section 3). 

 

 

10. Composting 

This tab, provides data for calculating emissions from composting processes 

(snapshot 13). 

 

 
Snapshot 13 

 

The user can enter his own measured values. However it is strongly recommended 

that the user-specified values should be base on proper site-specific measurements. 

For more information please refer to the LCI technical report (section 3). 

 

11. Electricity and Water Consumption 

This tab, allows the user to enter data for electricity and water consumption in the 

landfill and the composting site (snapshot 14). 

 



 
Snapshot 14 

 

Values for both electricity and water consumption, represent the total amount for the 

year specified in field 2 (the year that the data has been collected). 

 

 

 

12. Summarized Results 

This tab, provides a summarized visual report of all input and output flows of the 

system, based on the input data that the user has provided. The user can review and 

print the results. A sample is given in snapshot 15. 

 

 
Snapshot 15 

 

 



13. Analytical Results 

This tab, provides an analytical  report of all input and output flows of the system, 

based on the input data that the user has provided. The user can review and print the 

results. A sample is given in snapshot 16. 

 

 
Snapshot 16 

 

 

14. Characterized and Normalized Results 

This tab, provides a report with characterized and normalized data. More 

specifically, the report contains tables and graphs of the estimated emissions against 

the functional unit for each phase of the selected MSW management plan..  The user 

can review and print the results.  



 

Samples are given in snapshots 17,18 and 19. 

 

 
Snapshot 17 

 



 
Snapshot 18 

 



 
Snapshot 19 
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