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Acronyms  &Abbreviations
American University of Beirut

American University of Beirut – Nature Conservation Center
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Carbon to Nitrogen Ratio

Electrical Conductivity

Grape Marc

Grape Stalk

International Standards Organization

Potassium
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Organic Matter

Sustainable Consumption and Production

Regional Activity Center for Sustainable Consumption & Production

Small and Medium-Sized Enterprises

Soil Organic Carbon

Phosphorus

Power Take Off

Kilogram

Lebanese Agricultural Research Institute

Union Vinicole du Liban

Wine Innovations for Sustainable Economies

AUB  

AUB–NCC 

C  

C/N  

EC  

GM  

GS  

ISO  

K  

N  

OM  

SCP  

RAC/SCP

SME  

SOC  

P  

PTO   

Kg 
LARI   
UVL  
WISE     
  

C/N Ratio                            The organic matter is 
composed of a notable amount of Car-
bon (C) and a lesser amount of Nitrogen 
(N). The Carbon to Nitrogen ratio (C/N) is 
the balance between these two substan-
ces. It is one of the most important fac-
tors affecting the composting process as 
well as the properties of the end product 
(Zhu, 2007, Chang and Hsu, 2008)

Aerobic                        The process in which 
oxygen gas is present. A success ful 
composting requires gaseous oxygen 
through the process

Co-composting                                             The aero-
bic biological degradation of organic 
matter, using materials from different 
feedstock. In this context, it refers to 
the composting of grape marc using 
cow manure

Decomposition                                             Organic 
matter degradation

Vineyard Compost                                                      Compost 
resulting from the aerobic biological 
decomposition of the wastes produced 
from wineries or grape distilleries

Manure                        Organic matter that is used 
as a soil fertilizer. It consists of the faeces 
and the urine of domestic animals such 
as cows and chicken

Organic Matter                                              The carbon-b
ased compounds resulting from the 
remains of organisms such as plants and 
animals

Organic Fertilizer                                                       A natural 
substance containing nitrogen, phospho-
rus and potassium, added to the soil to 
increase its fertility and capacity to sup-
port plant growth

Definitions
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As the pressure of economic development on the natural environment continues to intensify in 
relation to water scarcity, population growth, increase in waste generation, and climate change, 
SCP has become a key thematic priority of the Mediterranean countries as indicated in a series 
of regional policy statements adopted since 2005, particularly in the context of the Barcelona 
Convention. 

The Convention reflects the urgent need in the region to decouple economic growth and develop-
ment from environmental degradation and resource depletion. A Circular Economy balances eco-
nomic development with environmental and resources protection to achieve SCP in the process. 
It places emphasis on the most efficient use and recycling of resources and environmental pro-
tection, features low consumption of energy, low emission of pollutants, and high efficiency. It also 
involves applying Cleaner Pro-
duction in companies, eco-in-
dustrial park development, 
and integrated resource-ba-
sed planning for development 
in industry and agriculture. 
Since early 2000, Lebanon 
has engaged in the process of 
preparing its national agenda 

had to hastily assume respon-
sibility over management of 
their solid waste without the 
technical, human, or financial 
resources for proper ma-
nagement. This has resulted in 
haphazard waste disposal by 
major producers and munici-
palities (over 800 open dumps 
are distributed across the 
country), decentralization and 
intensification of environmen-
tal and human health dama-
ges and failed initiatives, which 
have marred key principles of 

sustainable solid waste ma-
nagement namely, compos-
ting organic solid waste. Most 
notably, a private contractor 
for solid waste management 
services in Lebanon imple-

mented a large initiative pro-
viding compost free of cost to 
numerous plant nurseries and 
farms. However, the provided 
compost was of a poor quali-
ty with impurities that caused 
targeted beneficiaries of the 
program to form a negative 
perception to soil additives 
that result from composting 
organic solid waste. Despite 
these shortcomings, Lebanon 
is well suited to engage in com-
posting and Circular Economy 
especially in specific sectors 

and at certain scales.
In 2015, the Ministry of Environ-
ment and the Ministry of Indus-
try in Lebanon collaboratively 
developed Lebanon’s Action 
Plan for Sustainable Consump-

to adopt the concepts and approaches of SCP, developing an array of policies and plans covering 
sustainable development issues at national and sectoral levels and providing Lebanon with an im-
portant understanding of sustainable development challenges to be addressed in the wake of the 
pressing socio-economic and environmental challenges faced. The development of Circular Eco-
nomy in Lebanon has been limited in large part due to mismanagement of solid waste and, at times 
such as the summer of 2015, halting collection for prolonged periods. As a result, municipalities have 

tion and Production for the 
Industrial Sector.
In an effort to valorize the 
Action Plan and foster a 
Circular Economy growth 
model in local agro-industrial 
operations, SCP/RAC commis-
sioned AUB-NCC, under the 
SwitchMed program, to act as 
the implementing partner of 
an EU-funded pilot project en-
titled ‘WISE’ (Wine Innovations 
for Sustainable Economies) 
which aims to demonstrate 
the technical, economic and 

environmental viability 
of an enterprise-based 
composting process to 
exclusively treat orga-
nic waste resulting from 
wine making in Lebanon’s 
Beqaa Valley. 

As a component of sus-
tainable development in 

wine production, winery waste 
management becomes the 
responsibility of the winery. 
Composting with suitable 
industrial sector actors and 
at certain scales presents a 

PREFACE
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formidable opportunity to help valorize the action plan, foster a Circular Economy and rekindle 
a positive perception to composting with key Lebanese private and public sector actors that 
serve to benefit. This opportunity is of particular significance when Lebanon’s relatively high 
organic solid waste output is considered along with the clean and advantageous organic in-
puts resulting from agro-industrial operations such as winemaking. The composting experiment 
is currently being piloted in Château Kefraya. If successfully piloted, the Project is expected 
to further valorize composting, and promote circular economy and SCP in broader Lebanon. 
Additionally, this pilot action has the possibility of becoming a reference for replicability in other 
Mediterranean countries. This local initiative falls under the general objective of the SwitchMed 
program, to facilitate the transition towards SCP in the southern Mediterranean region through 
the demonstration of successful examples. 

Under the framework of the above EU-funded initiative, AUB-NCC is implemented the following 
three intervention strategies (A, B, and C): 

Intervention Strategy A:

Intervention Strategy  B:

Intervention Strategy  c:

 Building the capacity of local wineries and stakeholders

Designing the composting trial while engaging other wineries and key stakeholders in 
the process 

Reviewing relevant legislation/policy/financial instruments 

Creating a Circular Economy culture along the wineries’ value chain and all relevant 
stakeholders, adopting a collaborative learning and creation approach

Developing and signing a Cooperation Agreement with local wineries and key 
stakeholders

Developing a set of policy recommendations to promote an enabling legal framework 
for waste sorting at the source; incentives for waste reduction, composting and recy-
cling in the wine/agricultural sector; and any other relevant measures 

Holistically testing the composting process at the given scale – providing technical 
assistance to ensure a socio-environmentally responsible process and quality compost 
and the continuous engagement of all wineries 

Developing a final manual to engage other SMEs and key stakeholders. Produced as 
part of Activity C.3, this manual includes a summary of local legislation and policy ins-
truments related to wine waste, and the procedural approach and best practices to 
constructing and integrating the composting process at wineries. It serves as a referen-
ce for wineries and key stakeholders shifting towards more sustainable consumption 
practices

A.1:

B.1:

c.1:

A.2:

B.2:

c.2:

B.3:

c.3:
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Grape growing and winemaking 
generate a number of wastes 
and by-products. These materials 
include vine prunings, grape stalks, 
grape pomace, and grape seeds, 
yeast lees, tartrate, carbon dioxide, 
and wastewater.
 
Industrialized wine production de-
manded higher production volumes 
and the use of traditional bypro-
ducts was replaced by low cost and 
high-efficiency commercial pro-
ducts. The new production methods 
along with the increase in the num-
ber of wineries and vineyards as 
well as the increase in production 
volume resulted in an exponential 
increase of wastes.  

 As legal, environmental and econo-
mic issues are being reconsidered 
in the past two decades, it beco-
mes more and more obvious that 
the disposal and landfill of those 

wastes present environmental 
and social drawbacks. At the same 
time advances in modern chemis-
try and biotechnology, academic 
awareness and industrial interest 
permitted the study of these 
“wastes”. New technologies were 
proposed not only for their re-
use in agriculture but also for the 
production of common and novel 
products for other sectors. Today 
they can be used for compost, 
animal feed and supplements, 
food and nutritional supplements, 
alcoholic drinks, color and tan-
nin extracts, inks and pigments, 
antibacterial agents, skin, hair and 
healthcare products, soaps and 
spa products, filtration and struc-
tural material, wood and leather 
preservatives and gifts, biofuel 
and fuel additives, as well as, for 
the production of other forms of 
bioenergy.

Wine waste valorization

Animal 
  FEED

POMACE 
EXTRACT
DRIED POMACE

POMACE

GRAPE SEEDS

COLORANT EX RACTION

ATHOCYANINS TANINS 
(E163) COLORANTS SCP, CYtric acid, GLUCONIO ACID, 

CAROTENOiDS, 
XANTHAN, ENZYMES, 
BACTERIAL CELLULOSE, E.t.c.

ANAerobic 
Digestion

BLOGAS

FERMENTATION
ALCOHOLIC BEVERAGES

ALCOHOL

BIOFUEL

COMPOSTPERMANENT INK

FERMENTATION

Introduction

VERMICOMPOSt

INCINERATION

BIOENERGY
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GRAPE STALK

POMACE

GRAPE SEED

The main waste residues resulting from 
the wine-producing industries are grape 
stalk, grape marc (GM), and wine lees (De-
vesa-Rey et al 2011). The GS is obtained 
after the de-stemming process and contains 
the stems of the grape, while GM, obtained 
after the pressing process, consists of pro-
cessed skins and pulps. On the other hand, 
wine lees are produced throughout the fer-
mentation and clarification steps in the wine 
producing process. Disposal of these wastes 
is challenging due to their seasonal charac

The whole quantity is produced during 
August-October. (Bustamante et al., 2007). 
These residues are characterized by an aci-
dic pH, low electrical conductivity (EC) values, 
high organic matter (OM) contents and low 
micronutrient and heavy metal contents, as 
well as notable P, K (Bustamante, Alejandra, 
et al 2005) and polyphenol contents (Va-
tai et al., 2009). Polyphenols are related to 
phytotoxic and antimicrobial effects, which 
makes conditioning treatments, including 
composting, necessary before use of this 
waste as a soil conditioner (Bustamante et 
al., 2007).

In addition to its use as a fertilizer, cycling back 
a significant portion of the nutrients and organic 
matter that were removed by the crop to the 
soil. GM compost’s use in viticulture has a multi-
tude of benefits of which we list:

Reducing soil erosion

Increasing soil organic 
content

Improving physical and che-
mical characteristics of the 
soil

Increasing growth of young 
vines 

Increasing grape sugar 
content, pH and lowe-
ring acidity of musts

Decreasing soil bulk 
density

Increasing water 

infiltration, permea-
bility, and water hol-
ding capacity of soil

Composting in 
viticulture

Agricultural
value

ter.
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Valorizing organic waste by composting 
has several economical benefits including a 
reduction in the external management 
cost, an elimination of the cost 
of buying compost or other 
chemical fertilizers, and 
providing wineries with a 
competitive advantage 
related to their social 
image (L. Ruggieri et al., 
2009).

The cost estimation of 
production of GM com-
post assumes the use 
of internal labor and the 
availability of  machinery 
as WISE is making all neces-
sary equipment (compost 
turner and spreader) available to 
Lebanese wineries free of charge under 
the management of LARI. Based on these 
assumptions, the production cost is only 

Economic 
value

affected by the operation and 
depreciation costs of the wineries’ 

existing tractors used to 
transport the GM and 

compost and as 
PTO sources for 

the compost 
turner and 
spreader. 

Assuming 

that soil 

fertilization 

is Nitrogen 

limited with 

the required 

amount of Nitro-

gen per hectare of 

vineyard is Nreq=8.25 Kg 

(Christensen et al., 2000), and the 

available nitrogen in GM compost 

ONEO-COMPOSTING MANUAL / INTRODUCTION
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is Ncomp=6.510-3Kg/Kg (Institut Français de la Vigne et de Vin, 2003), the required amount of 

GM compost per hectare of vineyard Creqis estimated to be 1270 Kg/Ha. 

Given that the average grape yield for lebanese wineries is Gyield=5 T/Ha (UVL), the was-

te fraction of harvested grape by weight is 33%  (Westover, 2006), and the fraction of GM 

weight lost due to the composting process is 31.4%  (Breitenbeck and Schellinger, 2004), the 

hectare yield of GM compost Cyieldis estimated to be 1130 Kg/Ha.

Based on the above calculations, a winery’s own GM compost can provide up to 88% (Cyield/

Creq) of its fertilizing needs at a very low cost except for a complement in Magnesium given 

the low Magnesium characteristic of GM compost.

16



There are no legislative texts that are specifically 
addressing composting, however, there are small 
laws that are concerned in the waste produced 
from wineries.

Law 1/507 “Conditions for re-
gistration of fertilizers and soil 
conditioners in Lebanon”. All 
fertilizers or soil 
amendment materials must 
followthese conditions:

• No trace of hormones from 
a non-natural origin
• Heavy metals content
  ▸ Cd<50 mg/kg
  ▸ Pb<150 g/kg
   ▸ Cr<400 mg/Kg
   ▸ C/N ratio < 1/30
• Moisture content < 40%

Draft ordinance on the qua-
lity assurance and utilization 
of compost in agriculture, 
horticulture, and landscaping.
This draft ordinance inclu-
des a quality ranking system 

Ministry of 
Environment 
(MOE):

Compost    
Plant - 
DEsign 
& operation

Compost SITEROAD TO SITE 400m Residential 
AREA

that uses a number of tests 
to classify the compost into 6 
different grades (A, B, C, D, E, 
and F) specifying the best use 
of each.
Moreover, it outlines compost 
quality testing methods, with 
the sampling methodology and 
the parameter that must be 
tested.
• Determination of Water Con-
tent—ISO 11465
• Determination of 
man-made 
• Determination of stones 
(>5mm)
• Determination of maturity 
grade 
(DEWAR self-heating test)
• Determination of Plant com-
patibility
• Determination of OM
• Determination of heavy me-
tals—ISO 11047
• Determination of nutrients 
pH and salt content

1918

Ministry of 
Agriculture (MOA):

A draft law allowing the 
private sector to construct 
plants to treat solid waste 
and convert it into electri-
cal energy and sell it from 
the electricity company of 
Lebanon

Ministry of 
Energy & Water 
(MOE&W):

No regulations related to the 
composting or the wine sector

Ministry of 
Industry (MOI):



Compost Plant - 
DEsign & operation DIAGRAM
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Site 
Characteristics

The composting site must 
be at least 400m away 
from residential and office 
buildings

The composting site must 
be graded, having a slope of 
around 5% to allow water 
drainage in case of rainfall

trapezoidal 
cross sections The composting site must be 

accessible to tractors

The windrows must have trapezoidal cross sections up to 1.5 meters height and 1.5 m base, with 
volumetrically equal amounts of GM and raw cow manure. GM and raw cow manure must be 
transported to the site, thoroughly mixed and arranged in windrows only after site grading is 
completed. 

Composting  turns wineries’ organic residues into a valuable soil amendment. Organic matter is 
composed of notable amount of Carbon (C) and a lesser amount of Nitrogen (N). The Carbon to 
Nitrogen ratio (C/N) is the balance between these two substances. The carbon to nitrogen (C/N) 
ratio is an important factor affecting the composting process as well as the properties of the end 
product (Zhu, 2007, Chang and Hsu, 2008). A C/N ratio between 25 and 30 is considered as the 
optimum ratio for composting (Kumar, M et al. 2010). Even though the C/N ratio of the grape po-
mace is within this range, many studies have been focused on the co-composting of grape marc 
with cow manure. (M.A. Bustamante et al,  2008) shows that the co-composting of grape marc 
with animal manure improves the carbon to nitrogen balance, forming a higher quality compost 
with higher fertilization capacity.

 Windrow dimensions

Compost 
mix

ONEO-COMPOSTING MANUAL / COMPOST PLANT DESIGN & OPERATION
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The aeration rate is considered to be the most 
important factor influencing successful composting 
(Diaz et al., 2002). Insufficient aeration can lead to 
anaerobic conditions due to the lack of oxygen lea-
ding to lower quality compost, while excessive aera-
tion can slow down the composting process via heat, 
water and ammonia losses. Temperature is conside-
red as a proxy for biological activity and can be used 
to estimate when the windrows need to be turned. 
Temperature drops indicate a decrease in microbial 
activity due to oxygen starvation. Monitoring tempe-
rature levels allows turning the windrows in appropri-
ate times to ensure proper aeration. 

The moisture content of the composting blend is 
another important environmental variable as it 
provides a medium for the transport of dissolved 
nutrients required for the metabolic and physiolo-
gical activities of microorganisms (Stentiford, 1996; 
McCartney and Tingley, 1998). Monitoring windrow 
moisture levels ensures that the moisture content 
does not drop below the optimal value.

Temperature levels must be recorded 
every two days and the mixing/turning of 

the windrows should be scheduled after 
recording two consecutive drops in the 
temperature. Allow at least two weeks 

between turnings as a higher frequency 
leads to a loss of Nitrogen.

Monitoring temperature and moisture is done using 
locally available probes.

When temperature does not rise for 10 
consecutive days after turning 3 months 
or later into the composting process, it 
indicates that the compost is approa-
ching maturity. Testing of the following 
parameters provides an overview of 
the quality and fertilizing ability of the 
compost and allows tuning the fertiliz-
ation strategy to accomodate for the 
nutrients covered by the compost.  The 
properties to be considered are the 
following:

pH
Electric Conductivity (EC)
Nitrogen
Phosphorus
Potassium
Calcium

The compost moisture content must be 
monitored throughout the whole com-
posting process. In case the moisture 

content falls below 50%, water must be 
added before turning the compost win-
drows. A rudimentary method to check 

if the moisture level is too low is the 
crumble test. If a handful of compost 
crumbles in when squeezed, then the 

compost is too dry. The laboratories at LARI’s Soil, Fertili-
zer and Plant Department have all the 
necessary equipment to conduct these 
tests with a usual waiting period of 
two weeks.

Monitoring &
turning schedule

Magnesium
Sodium
Dry matter
Organic matter
organic Carbon
C/N Ratio

TEMPERATURE Maturity

Moisture

ONEO-COMPOSTING MANUAL / COMPOST PLANT DESIGN & OPERATION
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