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The Republic of Lebanon
Investment Project for Phasing out CFCs
at COSMALINE INDUSTRIES s.a.l.

In 1993 ODS consumption in this secror
was 372 MT of CFC composed of 8§2.6 MT of
CFC-11; 254.0 MT of CFC-12 and 35.4 MT of
CFC-114.

Phase out of annual consumption of 32 MT
of CFC 1L; 72.6 Mt of CFC 12 and 35.4 MT
of CFC 1l4.
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PROJECT SUMMARY

Through the implementation of the present project 100% of the CFC used
as aerosol propellants (32 TM OF CFC 11; 72.6 T of CFC 12 and 35.4 TH of CFC
114) at COSMALINE INDUSTRIES s.a.l., will be phased-out in the main producer
of aerosols for cosmetice use in Lebanon.

The project cbjective is to phase-out chloro-fluorocarbons (CFC) as
agrosol propellants in COSMALINE IRDUSTRIES s. a. 1, The above will be
achieved by transferring the filling line presently existing near Bybles in
Lebanon to a newly built facility in the same factory premises, where a
building of 15 m x 7.5 m specially constructed for the reinstallavion of the
filling line is ready to receive the plant equipment. Also separate areas for
warehouses and location of LPG tanks are ready. The existing Infrastrueture
will permit the manufacture of aerosols using LPG following the established
international safety requirements. The completion of such a facility will
enable COSMALINE to phase-out about 140 metric tons of ODS by 1997 when the
plant will be under operation.

The chosen alternative propellant 1s hydrocarbon (butane/propane
mixture). The project will include the conversion of the two CFls filling
lines presently operating in COSMALINE to hydvocarbon propellants; the
installation of hydrocarbon gas storage and treatment, as well as the
necessary water bath and can drying system for quality control, and the
requirements for fire and explosion protection for the operation of the plant.

The consumption of CFCs in COSMALINE INDUSTRIES s.a.l. for the
production of seroscls amounts te 140 MT per vear. The figures mentioned
correspond to a yearly production of 660 000 cans of aercsols. The estimated
consumption of CFCs for the next 3 years for the production of aercoscls is
approximately 200 MI per year, which will be utilized as a propellant if no
conversion were to take place in the near future,

BACKGROUND

SECTOR BACKGROUND

The use of aercsols as one of industry's most modern packing systems for
easy delivery of diverse products needed in modern life, has introduced a new
era in the development of the industry oriented to the satisfaction of daily
needs. Aerosols are used for the application of different preducts such as
insecticides, paints, air fresheners, hair sprays, deodorants, halr mousses,
shaving lather, medicinal products, products necessary for the automotive
industry and other industrial sectors. The majotr producer of aercsols in the
world is the United States of America; in Eurcope the main producer is the
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United Kingdom, followed by Germany. Developing countries do not produce
sigrificant quantities of aerosols cowpared with the level of aerosocls
production in industrialized countries; nevertheless, they are able to coverxr
the local needs for some products at competitive margins. Table N.1 shows the
share of manufacture of aerosols during 1992 and 1993 in the main
industrialized countries, as well as in some developing countries.

Table N.1: Aerosol production 1992-1993 {millions unitsiw

COUNTRY 1992 14993 +/ %
UK 880 935 6
Germany 6598 729 4

i Belgium 175 172 €2)
Denmark 26 26 1
Finland 14 1.6 16
Austria 36 37 3
Spain 196 181 (&) H
Sweden 14 16 11

urFraﬂce 5490 595 1
Greece 20 23 17 }
Ttaly 280 285 3
Netherlands 218 260 15
Portugal 26 27 6
Switzerland 35 37 5 1

ﬂ Turkey 26 26 i

ﬂ Europe Tetal 3,233 3,369 4.2

f usa 2,989 2,940 (23
Australia 142 152 7
Japan 672 635 2

“ World Total 6,986 7,096 1 ﬂ

*Manufacturing Chemist, Janmuary 1%95
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Lebanon ratified the Vienna Convention on March 30, 1993: the Montreal
Protocol on March 31, 1993 and the lLondon Ammendments on the same date. The
ratification of the Copenhagen Amendments is still in progress. The aseroscls
sector comprises an important part of the Lebanese industrial infrastructure.
It is important to consider that light imdustry represents the major
industrial activity in the country. The industrial production of aerosols is
well stablished with the necessary distribution networik. The demand for CFCs
in Lebanon has rapidly increased since the war and, consequently, is sxpected
to grow £rom 830.6 tons in 1992 and 1154 in 1993 to 1600 tons by the year 2000
and 3057 tons by the year 2010.

Aerosals are mainly produced in the country as insecticide
formulations, air fresheners, cosmetic products, hair sprays, ete. Ths
Lebanese Goverrnment has recently created the Ministry of Environment which has
the responsibility to establish and follow the implementation of national
regulations related to the protection of the environment. The Ministry of
Environment 1is also responsible for the implementation of the National
Programm for the elimination of CFCs from industrisl practice, for which the
Hational Committee on Ozone Deplering Substances was created. The Committes
has been working on the preparation of the Country Programm for phasing out
ozone depleting substances. The programe is almost ready and will soon be
officially submitted.

Ameng the activitlies carried out by the National Committee the following
can be mentioned:

- Jdentification of consumers and suppliers of CF(s.

- Collection of statistical information for determining the present and
future level of consumption.

- Assistance to UNEP and the Goveroment on the elaboration of the
Country Programm,

- OQutlining preject concepts and proposals for phasing-out ODS from the
industrizl practice in the country.

Lebanon is considered a middle-income country with an estimated
population of 3.85 million, including the repatriates after the war and the
refugees who have already established themselves in the country. 65% of the
population is concentrated in eight principal cities and is dedicated to
industrial production, services and commerce.

The Lebanese Republic does not produce any CFC; all CFCs utilized for
indugrrial production arve imported.

Hontreal Protocol HETNY ) COSNALINE/LEBARCH
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COSMALINE INDUSTRIES s.a.l. BAUKGRGUND.

In the framework of the Nationmal Country Program for the phase-cut of
ozone depleting substances in varicus sectors of iIndustrial production in
Lebanon, the government has requested UNIDO to offer the necessary asslstance
services to COSMALINE INDUSTRIES s.a.l., which is considered the pioneer
national enterprise dedicated to the production of aerosols for the
satisfaction of local market needs. The plant has manufactured insecticides,
decdorants, toiletries and body perfumes using CFC 11; 12 and 114, The program
of the company is to maintain and slightly increase the level of production
of aerosols by introducing new products and formulations, and to eliminate the
CFCs from the industrial practice.

The company started in 1983 producing mainly cosmetics and toiletries.
Despite the difficult years of the war the company was able to diversify the
production programme, as well as to modeynize the production Installations.
Presently the company has a newly established premises with well organized
warehouses and guality control laboratories. The company is producing only for
the domestic marker. Now GOSMALINE manufactures mainly hailr sprays,
deodorsnts, and air freshensrs. The formulation of aeroscls started in 1967
working with a small capacity manual machine from DALLEMBACH, Switzerland,
which is still in operating condition in the factory. In 1983 a 6.AVG machine
from GOSTER, Italy was purchased in order to increase the formulation capacity
of the factory.

COSMALINE's share on the consumption of CFC is estimated as follows:

YEAR TORS OF CFC
2600 178
2005 207
2010 228

A list of most important aerosol formulations manufactured during the
last years is shown in Table No.2.

¥ontreal Protocel JEIDO COSMALINE/LERANON
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TRADE NAME TYPE OF PRODUCT
WELLA hair spray
SATINET hair spray

TEAM deodorant

NEW WAVE styling foam
SHASH insecticide
COSMAL alr freshener

As mentioned above, CFCGs in lLebanon have to be imported - mainly from
Europe (France and Italy). During the last years the price of the CFCs has
increased considerably, affecting the capabilities of the company to become
competitive in the market. After the conversion, the necessary propellant for
the manufacture of aerosols - propane-butane, will also be imported as the
country does not preduce any. For the above special isotainers have to be
purchased in order to dedicate them only for odourless propane-butane; the
rest of the components for the different formulations will also be purchased
from international market as it is done today.

The company has already invested in the preparation of the civil
construction works for the location of the converted aerosol line, out of the
existing facilities but on the same premises as the plant. The new production
reom (15 % 7.5 x 3.5 m) was bullt to locate the aerescl filling machines and
also an adjacent yoom (3 x 3 m) for the lecation of the gas house, The area
was provided wirh explosion-proof electric installations and lamps. Good
natural ventilation is achieved thanks to the location of windows down and up
in rhe filling area; taking advantage of the location of the plant on a hill
about 300 m above sea level without any other building or facility around. The
plant area has good access to paved roads. A 5000-1litre water supply tank fer
fire extinction was also recently built by the company, as well as a special
platform for the location of LPG tanks. In general, the company has taken the
necessary measures to prepare the facilities for the conversion. As soon as
the present project is approved and the reguired financial resources are
allocared, it will be possible to start the pending activities and perhaps
have the project finalized in less than 12 months.

The ceompany alse has its own maintenance workshop, the storehouses
having been built ascording to international standards requirements,

Kontreal Protocol URIDO COSMALIHE/LEBANOK
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The company has built a special warehouse only for aercscls in the same
building dedicated to the future production of products by means of the LPG
process.

The main filling line under operation at COSMALINE INDUSTRIES s.a.l. is
working with a semi-automatic filling machine from COSTER, the following
unitary operations are manually performed: can loading and valve placing,
product filling and crimping are performed by the machine. Watex bath testing,
drying, cap placing and case packing are all manually performed activities.
Specifically water bath testing is done only for batch samples in a very

primitive way that needs to be modified when the plant starts the production
utilizing LPG.

The industrial facillty operates ip one shift of 8 hours during 300 days
per year. On occasions of urgent requests, & second shifr is organized only
for a short period of time.

The difference between the actual production and the capacity installed
could be explained as due to the causes indicated below:

- Necessary time for production recovery after the war.

- Difficulties in obtaining financing facilities (hard currency) for
import of raw materials, specifically (FCs due to price increases.

- Sinece 1591 the purchase of CFC propellants became difficult,

Hontreal Protocel UNIDO COSHALINE /LEBANON
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PROJECT OBJECTIVE

The objective of the project is to completely phase-cut the use of 140
MT of CPC; (32 TM of CFC-11; 72.6 TM of CFC-12 and 35.4 TM of CFC-114 as
aercscl propellants per year in Lebanon by converting the production facility
at COSMALINE INDUSTRIES s.a.l. from a CFC utilizing instzllation to a
hydrocarbon-based production process in the field of aerosols.

The phasing-out of CFCs could reach 200 TM per vear in the next 7 - 10
vears. The total project impact, therefore, will be the phasing-ocut of a
minimum 1400 MT of ODS in the next 7 te 10 years.

PROJECT DESCRIPTION

COSMALINE INDUSTRIES s.a.l. is prepared to phase-out the OD§ in the
aerosel sector asg soon as they obtain the requested technical and financial

assistance; the nevessary machinery and equipment are installed and the plant
staff has been trained.

Based on the technical characteristics of the machinery, the products
manufactured by the company, and the possibiiities to import the LPG, it is
suggested te replace CFUs: with hydrocarbon aerosol propellants. The
substances mentioned are used as the main replacement products for CFUs in the
production of aerosols. Among the advantages of hydrocarbon aerosol
propellants, the following could be mentioned:

~ They have similar spray patterns to CF(s,
~ They are very stable in the formulations and in time.
~ They do not affect the ozome layer.

One of the main disadvantages of the hydrecarbons is their extreme
flammabilitvy; this implies the need for special care in handling and storage
practices.

Because of the above, and taking into consideration that the company
intends to expand the production of zerosels for the satisfaction of the
growing local demand, it was decided to transfer the existing production lines
to the newly built area where it would be possible to utilize the hydrecarbon
more safely, and te ingtall s necessary gas house for filling the cans,
Utilizing the available filling machine, the company will be able to do the
product filling, valve insertion and crimping, and then do the gas filling
with LPG in a small room (3 ® 3 m) in which the gas house will be lecated. The
gassed cans will come back for water bath testing, capping and packaging.

¥ontreal Protocol UNIDO COSHALTHE/LEBANON
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The sssistance required through the project is sought for:

A.- Procurement of a necessary gas filling system with external gas
house and safety control system.

B.- Gas transfer and purification of LPG.

G.- Assistance for the preparation of engineering design, performance
of construction works, installation of the equipment, commissioning
of the plant and training of the personnel.

The major components of the project are the conversion of the filling
line and the supply of LEG from a bulk storage tank.

A detailed description of the project requirements is as fellows:
A, New gas filling system:

A.l.- A new separate rotary indexing gassing system is needed for
the filling line to be placed in the area already built in the
aerosol plant; the required system should include:

*-Stainless steel cabin complete with armoured emtry door with

porthole and ejectable rear door. A 2-way suction system. A

barrier ventilation system on a conveyor. A 6-position device for

cans being handled under the filling heads, complete with a size
set for two cans' diasmeters. A checking devise for cans
inlet/outlet to and from the cabin.

*- 2 gas filling stations from 0-330 ml, each consisting of: gas
¢ylinder up to 330 ml and approaching c¢ylinders; gas filling
heads with adaptor for two types of valves; head holding
valve.

*- A rapid pneumatic adjustment system for gas supply.

*- An explosion-proof electric panel.

%*- Qonveyors and a motorizatrion system for the cans built of
antistaric material.

*- A detecting system for propane-butane propellant gas with the
required valves.

Estimated cost: US $150,000.

A.Z,- Universal test bath with can holders of synthetic material

to  avoid scratching of cans, adaptable to two different

dimensions of cans &3 a minimom with:

*- a mechanical group for sorting, holding and releasing the cans

*- a chain conveyor system

#- an insulated tank made of stainless steel

%~ an electric water heating system equipped with contrel and
ad justment for the temperature.

*- an air-blowing device to dry the cans in the exit of the tank

*- connecting conveyor lines to the filling and packaging line.

Estimated cost: US $130,000.

Rontreal Protocol INIDO COSHALINE/LEBANON
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B, LPG storage, purification and transfer system to the filling
machine, The system includes:

B.1l.- Two LPG isotainers of 8 Tons capacity each {20 cubic meters
each).
Estimated cost: US $100,000.

B.2.- One off loading pump 200 l/min (for propane/butane);
including skid, pipes and wvalves., Flameproof motor.

Estimated price: US $11,0600.

B.3.~ One transfer pump (30 L/min}), complete with flameproof
motor, including skid with valves and fittings.

Estimated price: US $8,000,

B.4.- One multi-stage centrifugal process puap (30 L/min},
Differential pressure of 125 psi. Including skid, wvalve and
fittings,

Estimated cost: US §£15,000.

B.5.- One set of pipework fittings within tank farm and flow
return lines comprised of:

*- A set of valves and special fittings within tank farm for
butane & propane to include off-loading vapour flow and return
and destenching pipework. With back pressure regulating valves
and twe automatic safety shut-off valves.

Estimated cost: US $34,000.

B.6.- Tank farm control panel comprised of all controls and
ecireuits for off loading, transfer and recirculation pumps; five
channels gas detectors, interface relays for commection with
£1i1ling rooms controls and factory fire protection systems.

Estimated cost: US 335,000.

B.7.~ Pipework support gantry to bridgs between the tank farm and
filling room. Approximately 15 meters.

Estimated cost: US $9,000.

¥ontreal Protocol URIDG COSMALINE /LEBANON
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C. ASSISTANCE FOR DESICGNING, INSTALLATION, COMMISSIONING AND TRAINING

The services for the implementation of the project will include
assistance for the performance and supervision of the engineering
designs of the new facility for a period of one month.

Assistance in the 1installation and commissioning of the plant,
including the gassing house and the gas tank farm, for 30 days.

Assistance for training the personmel in production, quality control
and safety procedures for 30 days.

OTHER REQUIREHENTS

In addition to the above-mentioned equipment and services, the project
requires other services, equipment and materials. COSMALINE INDUSTRIES
s.a.1. already invested in the land, construction of the new building
for the filling line and gas house, and construction of the special
aresa for the storehouse, as mentioned above.

The additional needs listed bellow will be alsc covered by COSMALINE
INDUSTRIES:

- elaboration of all technological and engineering designs for the
completion of plant facilities and LPG storage and purification
gecording to internaticnal requirements.

- performance of additionally required civil conmstruction and
installation works fer the aerosol plant, indispensable to allow the
plant to work with flammable solwvents, including LPG storage. gas
house and warehouses.

- supply of all components for the deluge system and performance of

installation works for protection of the LPG storage and distribution
area,

The equipment supply for the deluge system will imclude:

- one electrically driven main deluge pump. Head 20 m. Capacity 50
L/sec.

- one diesel driven stand by deluge punmp of the same output,

- one Jjockey pump to maintain the water pressure in the system,

Capacity and head to be decided when the engineering designs of the
plant are completed.

- one main deluge valve.
- one compressor for air detection system pressurization. Gapacity has

to be decided when the engineering designs of the plant are ready
- one flow providing system.

- one main feed pipe length about 30 m length; diameter 5 inches,

Nontreal Protocol URTO QUSHALINE/LEBANOH
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- pipe work over LPG tanks and off loading zone as required based on
the designs.

-~ two  sets of spare heads plus 8ix spares.

- two sets of detecting nozzles plus six spares.

- one set of control and isolating valves.

- two solencids dump valves.

- two manual dump valves.

-~ one control panel for electric and diesel pump sets.

- one distribution board for pump house power users.

- one set of cables for pump house excluding main supplies to pump
controllers and contrel panel.

- local consulting engineers to manage the project in the different
stages.

- relocation of the existing equipment in the new facilirty.

- performance of installation works and commissioning of the new plant.

JUSTIFICATION FOR SELECTION OF ALTERNATIVE TECHNOLOGIES

There are different possibilities to veplace the CFCs as propellants for
the industrial production of aerosols. Among the existing technological
alternatives the feollowing can be mentioned:

- urilization of compressed air or gas.
- utilization of pressure capsules.
- urilization of hydrocarbon propellants.

The first two alternatives are not commercially feasible, as these
alternatives do not produce good spray systems, and the cost of phasing-ocut
the CFC utilizing those alternatives would be very high. In principle, those
alternatives are based on the introduction of comstructive modifications and
additions to the cans, valves and formulations of the products.

Hydrocarbon aerosol propellants are used more than any other propellant
as the main replacement for CFCs. They are readily available, give good spray
patterns, and do not affect the ozone layer. Hydrocarbons are the only

propellants which give a good performance on the formilation elaborated by
COSMALINE INDUSTRIES s.a.l.

Based on the above given facts and taking inte consideration that the
required hydrocarboen mixture could be made available in the country, it was
recommended to perform the phasing-out utilizing hydrocarbon propellants,

PROJECT IMPLEMENTATION

The project will include the supply of some equipment, installation
materials, services for design, installation and commissioning and en-the- job
training services of COSBMALINE INDUSTRIES s.a.l. staff as indicated above. In
order to guarantee a proper transfer in particular of the new aerosol

Kontreal Profeocol URIDG COSKALINE/LEBANOH
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technology using the highly flammable hydrocarbon propellants, the selected
contractor is rvequested to issue an “Opevational Safety Statement"for the
recommended technological solution.

For the operation of such technology using highly flammable and
explosive materials, the authorization for the operation must be received from
the related national authority; and the production lines have to be regularly
controlled by the responsible local authority, which should already be
involved at the stage of engineering of the plant modifications to avold
further difficulties during the construction and commissioning of the plant.

The final equipment specifications, the work plan and consequently the
"Operational Safety Statement" can only be elaborated after approval of the
basic approach for project implemenmtation by the relevant local authorities.

Any construction work needed to accommodate the equipment for the new
aerosol technology using hydrocarbons will have to be carried out by COSMALINE
INDUSTRIES s.a.1.; the details are not reflected in the project budget. The
specifications for construetion work will be elaborated by the local
construction company after project approval and as an outcome of the necessary
inspection of the site.

It is estimated that, after 18 months, the complete conversion of the
factory will have been carried out.

The proposed tentative work plan for the project’s implementation is
indicated below.

Xontreal Protocol UNIDO COSKALINE/LEBAROR
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TIME SCHEDULE.

ACTIVITIES MONTHS
¢ 2 4 6 B 10 12 14 16 18
General:
01. Project approval, receptien X
of funds.
02. Preparation of detailed
work plan, X
03. Elaboration of engineering
designs and consultation
with local authority. XXX

givil Construction works;
04 . Appreoval certificate from X
local authority to start the
completion and installation works.

05. Installation of plant equipment. XXX
06, Installation of water system for
purification. XX
07. Deluge storage area and tank
ready and tested. X
LPG storage:
08, KNegotiations and purchase of X
L¥G tank and materials.
0%. Purchase of local materials for b-#.4

the system.

Gag filling equipment:

10, Selection of equipment. X
11. Purchase of equipment. XX
12. Installation of equipment and

compissioning. ).9:4:4

ining:
13, Training of the staff in-situ. XX
Gertification:

14. Project final report and

certification. X
Hontreal Protocol UNIDO COSHALTNE /LEBANCN
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PROJECT COBTS

I.INVESTMENT COSTS

The investment costs will cover incremental capital investment costs for
modification of marufacturing facilitlies, new machinery, materials, testing
equipment, training, installation and consultancy services for modifications.
An incremental capital investment cost breakdown is shown in Annex A.

The cost of CIF transportation and insurance for the provided equipment
are included in the budget.

I1.INCREMENTAL OPERATING COSTS

In fully converting from CFCs to hydrocarbons, some operating costs will
increase while others may decrease. As described bellow, COSMALINE INDUSTRIES
s.a.l. will not realize any net incremental operating costs or savings.

The following costs per unit will increase:

- electricity

- ethancl 99.9%

- amortization costs, due to the new investment

- advertising costs: it is necessary to convince the customers thar
they are receiving the same dosage as with the previcus formulations
and also that they are recelving envivonmentally safe products,
mainly when the weight of the same size can will drop almost to half
of the usual one produced with CFC mixture 11/12.

The following costs will certainly decrease:

- LPG cost will be approximately US $1.70 per kg., compared with the
cost of a CFC-11/12 mixture which is US $3.20 per kg; the price for
mixture 12/114 is US 85 .00/kg.

There will be a slight inerease in malintenance costs when the plant
phases out production to the use of LFGs.

Details of the cost of materials for the production of aerosols with LPG
and similar utilizing CFCs are indicated in the following table.

Hontreal Protocel UNIDO COSHALINE/LEBANON
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Comparative cost analysis of aerosols production*

MATERIAL QUANTITY | PRICE COST
WITH LPG G/300 ML | IN IN
filled Uss Us$
CAN
ETHANOL 99.9% 80.0 2.70 0.216
Butanene/Propane 120.0 1.70 0.204
Estimated 0.060
increase in
electricity
cost#®%
Additional 0.100
Amortization¥**
Estimated total 0.580
cost with LPG
WITH CFC 11/12
CFC 11/ 12 only 175.0 3.20 0.560
* The analysis refers only to propellant consumption due to conversion
*% Due to security measures and fire extinction system

*HA Due to new investment
III. CONTINGENCY FUND

A contingency fund (10% of the total budget), proposed to cover
unforeseen expenses which might incur during the project implementation, is

included in the funding requested from the Multilateral Fund of the Montreal
Protocol.

Hontreal Protocol UNIDO COSMALINE/LEBANON
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Iv. TOTAL COSTS

COST COMPONENT

- Incremental investment cost
See {Annex A: "Egquipment Speciflcation
and cost breakdown and Armex B,

- No incremental operating cost.

- Executing agency's overhead cost
(13% of MP fimancing costs).

« For the complete cost breakdoun
{Annex B: "Projsct Budgst").

~ For the calceulation of the unit abatement
cost (Anmex C: "Init Abatement Cost"},

- Total requested funding by the MFMP

Contribution of COSMALINE INDUSTRIES s$.a.1. is indicated in the Annex D to the

present document,

us

601,700

78,221

679,821

Montreal Protocol UNIDG
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H N N E X N

Investment with eauipment specificarion and cost breakdown,

Deseription Quy Unit cost Total cost
Uss uss

A. Filling line

A.l. Gas filling house 1 150,000 150,000
A.2 . Viater bath with drying tunnel 1 130,000 130,000
Subtotal filling line 280,000 280,000

B. LPG bulk storage

B.1.LPG storage tanks 2 50,000 140,000
B.2.Propane/butane pump L 18,000 16,000
B.3.Transfer pump 1 7,000 7,000
B.4.Centrifugal process pump i 13,000 13,000
B.5.Pipes and fittings (set) 1 40,000 40,000
B.6.Tank farm control panel 1 30,000 30,000
B.7.Pipework support set 1 7,000 7,000
Subtotal LPG storage 207,000
TOTAL EQUIPMENT 562,600

Tax & customs are not included in the price of machinery and will not be
covered by this project.

EQUIF ECIFI TORS

A. New gas filling system :

A.l.- A new separate rotary indexing gassing system is needed for
the filling line to be placed in the area &lready built in the
aercsol plant; the required system should include:

*Stainless steel cabin complete with armoured eantry door with
porthele and ejectable rear door. 2-way suction system. Barrier
ventilation system on conveyor. 6 position device for cans being
handled under the filling heads, complete with size set for two
cans diameters. Checking devise for cans inlet/outlet to and from
the cabin.

¥ontraal Protocol URIDO COSHALINE/LEBANON
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*- 2 gas filling stations from 0-330 ml, each consisting of: gas

eylinder wp to 330 ml and appreaching cylinders; gas filling 7

heads with adaptor for two types of valves; head holding valve.

#- Rapid pneumatic adjustment system for gas supply.

%« Explosion-proof electric panel.

*. Conveyors and motorization system for the cans builr with
antistatic material.

#*- Detecting system for propane-butane propellant gas with the
required valves.

Estimated cost: US $150,000,

A.2.- Universal test bath with can holders of synthevic material
to avoid scratching of cans, adaptable to different dimensions of
cans with:

*- mechanical group for sorting, holding and releasing the cans

*- & chaln conveyor system

*- an insulated tank made of stainless stesl

*- an electric water heating system equipped with control and
ad justment for the temperature.

*- air blowing device to dry the cans in the exit of the tank

*. commecting conveyer lines to the filling and packaging line.

Estimated cost: US §130,000.

B. LPG storage, purificarion and transfer system to the filling
machine. The systen includes:

B.1.- Twoe LPGC tanks of 8 Tons capacity each (20 cubic meters
each).

Estimated cost: US $100,4800.

B.2,- One off leading pump 200 l/min (for propanefbutane);
including skid, pipes and wvalves. Flameproof motor.

Estimated price: US §$10,000.

B.3.- One transfer pump {30 L/win), complete with flameproof
metor, including skid with walves and fittings.

Estimated price: US §7,000.

B.4.- One multi-stage centrifugal process pump (30 L/min).
Pifferenrial pressure of 125 psi. Including skid, walve and
fittings.

Estimated cost: US $13,000.
B.3. -One set of pipework fittings within tank farm and flow
return lines compriged of:

Hontreal Protocol URIDG COSEALTHE/LEBANON
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*- A get of wvalves and gpecial fittings within tank farm for
butane & propane to include off-loading vapour flow and return
and destenching pipework. With back pressure regulating valves
and two automatic safety shut off valves.

Estimated cost: US $40,000.

B.6.- Tank farm control panel comprised of all controls amd
circuits for off loading, transfer and recirculation pumps; five
channels gas detectors, interface relays for connection with
filling rooms controls and factory fire protection systems.

Estimated cost: US 530,000,

B.7.- Pipework support gantry to bridge between the tank farm and
filling room. Approxzimately 15 meters.

Estimated cost: US §7,000.

Bontreal Protocol URIDO COSNALINE/LEBANOH
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ANMNEX B

PROJECT BUDGET

Budget line Description Duration Budget
w/m Uss

I1-EGQUIPMENT

Filling line
equipment, as
indicated in Annex A 280,000

LPG bulk storage
squipment, as per
ATmex A 207,000

II-CONSULTANCY SERVICES#*

~-Total consultancy services
for: 3.0 65,000
supervision of
engineering designs and
construction works
{two visits) 1.0
- Assistance for

installation of

machinery and LPG system 1.0
- Agsistance for

commissioning and training 1.0

ILI-MISCELLANEQUS

Contingency Fund
{10% of the costs of all

equipment and services) 54,700
Subtotal (IT+IT4+II10) ... . . it i e s e anannmnen 601,760
Ageney's Overheads (I3%)......... . v, 78,221
B 7 679,921

*The above indicated costs include air fare, hotel accommodation costs and
subsistence cogts during the missions.

NOTES :

Fontreal Protocol URIDO COSKALINE/LEBANON
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ANNEX C

UNIT ABATEMENT COST

25/May 1995/Rev.1

A 0oDs PHASE-QUT TOTAL FROJECT
Al Aversge use of CFC 11 MT 3z
%] CDP of GFC 11 1
A3 COP-weighted CFC 11 phased cut €A1 x A2) HT 32
A4 Average of CFC 12 per year Me 2.8
AS ODP of TFC 12 1
AS OOF weighted CFC 12 phessd put (44 x AS) o1 ?Z.8
f.¥ Average wse of CFC 114 per vesar MT 35.4
AB OUP of CFC 114 1
A% Q0P weighted CFC 114 phased out MT 35.4
ALR Total ODF weighted ghase out MT 14
B Anmualized capital cost B
Bl Total investment cost (wodel redefinition + production uss §79,921
conversion)
i B2 Bquipment 1life {11 10
B3 Discount rate )4 140
B4 Annualized capital cost {Bl x 0.1627) uss 134,623,135
c Anncal incremental recurrent cost uss &.4ao
] Unit Abatement cost
Gi Annualized capital ¢ost per kg ODS phased out (B4/{AIDxIN00) S/ke 0.790
na anaual 172 incremental recurrent cost per ODS phased ocub S/ke .00
(C/A7 x 1000})
D3 Unit abatement cost {fl + D2} 578 0,790
Hontreal Proteco] Ui COSKALINE/LERAHOR
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ANNEX D

CONTRIBUTION OF COSMALINE INDUSTRIES s.a.l1. TO THE PROJECT

ACTIVITIES Cost in US§

« Cost of land; {(50m x 100m) 250,000

- Censtruction of new building. 250,389

- Civil construction for tank farm, 60,000

- Construction of deluge tanks and pump house. 40,000

- Supply of equipment and materials for deluge systenm 134,000

- Trangfer of equipment and machinery. 14,000

- Technelogical and engineering designs. 20,000

« Performance of installation works. 30,000

- Project management cost for local consultant Co. 15,000
TOTAL 805,389

Hontreal Protocol URIDG COSMALINE/LEBANON
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TECHNICAL REVIEW 1.

1.

3.
4,

5.

6.

Country of origin:

Project title:

Sector covered:

Relationship to
country programme:

Technology:

The Republic of Lebanon

Investment Project for phasing out
CHFs at
COSMALINE INDUSTRIES S.A.L,

Aerosols
The programme was prepared in Tine

with the ratification of the Montreal
Protecel on March 31, 1993,

5.1 The chosen alternatives of Propan-Butan (HAPs) as aerosol

prepellants

are the only alternative of this project.

5.2 The technologies in formulating Propan-Butan aerasols have
been known since a long time.

Most of the

products can be reformulated without problems.

5.3 Regarding safety there is a lot of general knowledge availabe
throughout the world.

Environmental Impact:

6.1 HAPs have zero 0DS,

6.2 The appropriate measure to minimize health and safety
impact are dealt within the project.

Cont/...
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2.

7. Project costs:

7.1

7.2

7.3

7.4

7.5

The existing filling machine is presently placed in the
main production room. Also the propellant filling is
done on the same machine. This was ok by working

with CFCs.

To work with HAPs the propellant filling has to be
separated and the layout of the aeroscl filling line
must be newly arranged.

The existing building has to be adapted to adequate
safety.

A ventilation system and gas detectors must be installed.
A new gas storage system must be built which includes
storage tanks, purification by molecular sieve and
delivery to the filling machine.

The surificatiaﬁ system is necessary as a packup if
local gas has to be pur chased.

There is no request for additional equipment. Al
equipment asked for is justified.

The medification of the existing equipment and the
buildup of the complete 1ine will not increase the
basic output. But the new layout will stand for the
latest technoiogy and safety recommendations aercsol
manufacturing.

Start up / Commissioning costs

The amount of consulting commissioning and training
costs on site seem to be appropriate, Additional
training and instruction in safety technics is very
important,

Operating costs

The operating costs of the filling station working
with HAPs will be a Tlittle higher. This is due to
more frequent maintenance work and additional
safety-checks.

Cont/...
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3‘

7.6 Other costs
A contingency of 10 % of all equipment and services
is included. This is appropriate and justifiable.
Implementing agency overhead cests are reasonable.

7.7 Cost effectiveness
The unit abatemert costs of US$ 0.790/kg is on a
medium level. The project includes a good level of
cost effectiveness over the lifetime of the project.
The investment is relatively high per CDP tonne phase out.

7.8 Implementation time
The proposed impliementation time is realistic,
18 months is sufficient for planning, manufacturing
and installation.

8. Recommendations:
The overall project is realistic. The costs are kept

to the necessary level t¢ guarantee a safe and trouble
free operation.

J. Walker

A

June 6, 1995



Countyy/Region:

Incremental Operating Cost:

(6 months operational cost)

PROJECT COVER

The Republic of Lebanon

Investment Project for Phasing out CFCs
at ZEENNI'S TRADING AGENCY.

In 1993 ObS consumption in this sector was
372 MT of CFC composed of B2.6 MT of CFC-
11; 254.0 MT of CFG-12 and 35.4 MT of CFC-
114,

Phase-out of anmual consumption of 212
¥t of CFC-12.
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PROJECT SUMMARY

Through the implementation of the project 100% of the CFC used as

aerosol propellants (212 TM OF CFC-12) at ZEENNI'S TRADING AGENCY will be

phased-out. The company is the main producer of insecticide aerosocls in
Lebanon,

The project objective is to phase-out chlorofluocrocarbons (CFC) as
aerosel propellants. This will be achieved by remodelling the existing
industrial facilities for the production of insecticide aserosols in BSARMA-
KOURA, near Tripoli in North Lebanon. The company has recently built & new
plant for the production of serosols. The building was completed with
reinforced walls, explosion-preof electrical installations and a fire system,
as well as a special area for the location of the LPG tanks and for the
distribution of the gas to the filling room, Warehouses and the storage area
for LPG tanks are ready. The existing Infrastructure is well advanced and will
be able to safely produce aerosols using LPG as soon as the plant area, gas
filling room and improvements to the security system are ready. The company
will phase-out about 212 metric tons of ODS by 1997 when the civil
construction works modifications in the plant structure atre finished, the
installation works for the filling room and storage system are completed, and
the aerosol filling line will be able to produce at full capacity.

The chosen alternative propellant is hydrocarbon (butane/propane
mizture), The project will include the full conversion of the CFCs £illing
line presently operating to hydrocarbon propellants; the complete installation
of hydrocarbon gas storage and treatment system, including the transportation
of LPG as well as the necessary water bath system for guality control, and the
required instruments for gas detection, and fire and explosion protection for
the safe operation of the plant.

The consumption of CFCs in ZEENNI'S TRADING AGENCY for the production
of aerosols amounts to 212 MT per wvear. The figures mentioned correspond to
a vearly production of 3,828,000 cans of insecticldes, decdorants and air
fresheners aercoscls. The projected consumption of CFCs in the next 5 vears
for the production of aerosols in the company is estimared at about 250 MT per
year, which will be utilized as propellant in case the company cannct speed
up the initiated conversion of the facilities in the imminent future.

BACKGROUND

oy B oLx

The use of aerosols as one of industry’'s most modern packaging systems
for easy delivery of diverse products needed in modern life has introduced a
new era in the development of industry oriented to the satisfaction of daily
needs. Aerosols are used for the application of different products, such as
insecticides, paints, alr fresheners, hair sprays, deodorants, hair mousses,

Wontresl Protocol CNIDD ZEENNT’S/LEBANOK
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shaving lather, nmedicinal products, products necessary for the automotive
industyy and other industrial sectors. The major producer of aerosols in the
worid is the United States of America; in Furope the main producer is the
United Kingdom, follewed by Germany. Develeping countries do not produce
important gquantities of aerosols compared with the level of aerosols
production in industrialized countries; nevertheless, they are able to cover
the local needs of some products at competitive margins., Table N.1 shows the
share of manufacture of aerosols during 1992 and 1993 in the main
industrialized countries, as well as 1n some developing countries,

Iable N.1: Ae ol _production 1992-1993 {(millions units)*

COUNTRY 1992 1993 +/mxm
UK 880 935 b
Germany 598 729 4
Belgium 175 172 (2)
Denmark 26 26 1
Finland 14 16 i6
Austria 36 37 3
Spain 196 181 {8)
Sweden 14 16 il
France 550 595 1 “
Greece 20 23 17
Ttaly 280 285 3
Netherlands 218 260 19

Il Portugal 26 27 &
Switzerland 35 37 5
Turkey 26 26 1
Europs Total 3,233 3,368 5.2 ﬁ

ﬂ Usa 2,989 2,940 {2)
Australia 142 152 7
Japan 672 635 2
World Total 6,986 7,086 1

*Manufacturing Chemist, January 1995

Montreal Protocol URIDO SEERNT ‘S /LEBANON
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Lebanon ratified the Vienna Convention on March 30, 19983, the Montreal
Protocol on March 31, 1993 and the London Amendments on the same date. The
ratification of the Copenhagen Amendments is still in progress. The aetrosols
sector comprises an important part of the Lebanese industrial infrastructure.
It is important to c¢onsider that the light industry represents the major
industrial activity in the country. The industrial infrastructure for the
above is well stablished with the necessary distribution network. The demand
for aexosols inm Lebanon has rapldly increased, especially since the war
finished, and consequantly the demand for CFCs. It is expected that the CFCs
consumption will grow from 830.6 tons in 1992 and 1154 in 1993, to 1600 tons
by the year 2000 and 3057 tons by the year 2010,

Aerosopls are mainly produced in the counkry as insecticides
formulations, air fresheners, cosmetic products, hair sprays, ete.
The Lebanese Government has recently created the Ministry of Environment which
has the responsibility to estzblish and follow the implementation of national
regulations related te the protection of the environment. The Ministry of
Environment is also responsible of the {mplementation of the National Programm
for the elimination of CFCs from industrial practice. For the above the
National Committee on Ozone Depleting Substances was created. The Committee
has been working on the preparation of the Country Programm for phasing-out

ozone depleting substances. The programm is almost ready and will be soon
officially submitted.

Among the activities carried out by the National Committee the following
could be mentioned:

- Identificatrion of consumers and suppliers of CFCs.

« Collection of statistic information for determining the present and
future levels of consumption.

- Agsistance to UNEP and the Government on the elaboration of the
Country Programm,

=~ Qutlining project concepts and propesals for phasing-out ODS from
industrial practice im the coumtry.

Lebanon is considered a middle-income country with an estimated population of
3.85 million, including the repatriates after the war and the refugees living
permanently in the country. 65X of the population is concentrated in eight
principal cities and is dedicated to industrial production, services and
commerce.

The Lebanese Republic does not produce any CFC; all CFCs utilized for
industrial production are imported.

¥ontreal Protocel TRIDG ZEENNI’ 5/LERARON
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ZEENKI ‘S TRADING AGENCY BACKGROUND

In the framework of the Hational Country Program for the phase-out of
ozone depleting substances in wvarious sectors of industrial production in
Lebanon, the government has reguested UNIDO to offer the necessary assistance
services to ZEENNI'S TRADING AGENT, which is considered the main producer of
aerosol insecticides in Lebanon. The preogramm of the company is to maintain
and slightly increase the level of production by introducing new products and
formulations, and to completely eliminate the CFCs from industrial practice.

The company was created im 1945; it is a family owned business - 100%
Lebanese. Aerosol production was started in 1973 utilizing CFCs., The aerosol
factory is cperating with a PAMASOL MACROMAT P2045/11 automatic machine, and
fills about 60 cans per minute. Despite the difficult years of the war, the
company was able to diversify the production programme, as well as to
modernize the production installations. The company has constructed the basic
building with special concrete reinforced walls , explosion-procf electric
installations and an area for LPGs tanks lecation, but still it is necessary
to introduce the required security and safety measures in order to allow the
company produce in safe condivions with LPGs and follow the internmationmal
standards' requirements. Lay-out of the existing facilities is attached. No
water bath test is available in the factory, which is extremely important to
be introduced when the factory phases-out from CFCs to LPGs.

ZEENNI’S TRADING AGENCY is a good example of & nationmal enterprise
capable of maintaining production during the war and even modernize the
industrial facilities. The preduction facilities are located in an area of
8000 square meters, in which 700 are built to locate the aerosol plant and the
storehouses. An area of 18 x 12 meters are dedicated to the LPG storage tanks.

The company is doing contract filling for local producers and domestic
market.

ZEENNI’S share in the consumption of CFC is estimated as follows:

YEAR TONS OF CFC
2000 245
2005 270
2010 285

A list of the moest important aerosol formulations manufactured during
the last years is shown in Table Neo.2.

Montreal Protocol TRIDO ZEENKI'S/LEBAHON
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Table N.2 Main aerosol preducts wanufactured by ZEENNI'S

TRADE NAME TYPE CF PRODUGCT
MUM 21 deodorant

Body Mist decdorant

KEMT halr spray
SPRITEX insecticides
SMASH insecticides
SPEIGONE insecticides

As mentrioned above, CFCs in Lebanon have to be imported, mainly from
Europe (France and Italy). During the last years the prices for CFCs have
congiderably increased, and it is expected that the prices will be even higher
in the near future. After the conversion, ingredients for the manufacture of
aerosols - propane-butane, will alse be ilmported as the country does not
produce them: but the prices for LPG are lower than those of CFCs. For the
transportation of aerosol grade LPUs special isotainers have to be purchased
in order to dedicate them exclusively for odourless propane-butane, as the
national supplier of LPG does not have the necessary facilities for storage
and transportation of aerosol guality LPG. The rest of the components for the
different formulations will alsc be purchased from the internarional market
as is done today.

The company has already invested in the modification of the buildings
reinforcing the c¢ivil construction works for the location of the converted
aerosol line, as well as in the construction of the storage area and water
tank for fire extinction, including the required pumps with an independent
electrical supply from the company's own generator. The filling room was
prepared to achieve the maximum natural ventilation, but still some addirional
extraction equipment will be needed. The plant area has good paved access
roads. A water supply tank of 150,000 Iitres capacity for fire extinction was
also recently built by the company, as well as a special platform for the
location of LPG tanks. In pgeneral, the company has taken the necessary
measures ta prepare the facilities for the conversion. As soon ss the present
project is approved and the required financial resources are allocated, it
will be pogsible to start the pending activities and perhaps have the project
finalized in less than 12 months.

The company alse has its own malntenance workshop and the storehouses
were built according te international standards.

¥ontreal Protocel URIDO SEENNI?S/LEBANON
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The production of aerosols at ZEENNI'S TRADING is performed with an
automatic Filling machine from PAMASOL; all unitary operations are performed
automatically except can loading to the feeding rourd table. Specifically, a
water bath testing system will have to be installed in order to assure that
noe leaking cans will be delivered to the market.

The industrial facility operates in one shift of 8 hours during 300 days
per year. On occasions, and for urgent requests, the second shift is organized
but only for a shoxrt peried of time.

PROJECT OBJECTIVE

The objective of the project is to phase-out the uwse of 212 MT of CFC-
12 as aeroscl propellants per year in Lebanon by converting the production
facility at ZEENNI'S TRADING AGENCY from CFCe utilizing installation, to
hydrocarbon based production process.

The phasing out of (FCs could reach 270 TM per vear in the next 7-10
years. The total project impact therefore, will be the phasing-out of minimum
2700 MT of ODS in the next 7 to 10 vears.

PROJECT DESCRIFTION

ZEENNI'S TRADING AGENCY is prepared to phase-out 100% of the ODS in the
aerosol sector as soon as they obtain the requested technical and financial
assistance; the necessary machinery and equipment are installed and the plant
staff is trained.

Bzsed on the technical characteristics of the machinery, the products
manufactured by the company, and the possibilities to import the LPG, the only
viable alternative solution is to replace the CFés by hydrocarbon mixture of
propane/butane as aerosol propellants. The mentioned substances are used as
the main replacement products for CFCs in the production of aerosols. Among

the advantages of hydrocarbon aerescl propellants, the followlng could be
mentioned:

- They have similar spray patterns as CFCs.
- They are very stable in the formulations and in time,
- They do not affect the ozone layer.

One of the main disadvantages of the hydrocarbons is thelr extreme
flammability; this implies the neesd for special eare in handling and storage
practices.

Kontreal Protocel URIDO IEEHNTS/LEBANCH
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Because of the above and taking into consideration that the company
intends to expand the production of aerosols for the satisfactien of the
growing local demand, {(in the post war period many Lebanese are returning to
the eountry) it is important te give special attention to complete the
conversion of the production lines and te install the necessary gas house as
well as safety facilities. Utilizing the available filling machine, the
company will be able to do preduct £illing, valve insertion and crimping, and
then do the gas filling with LPG in a geparate gas house. The gassed cans will
come back for water bath testing, capping and packing.

The assistamce required through the project is sought for:

A.- Procurement of a necessary gas filling system with external gas
house and safety control system.

B.~ Gas transfer and purification of LPG.

G.- Assistance for the preparation of engineering design, performance
of comstruction works, installation of the equipment, commissioning of
the plant and training of the personnel.

The maior components of the project are the complete conversion of the
filling line and the safe supply, storage and distribution of LPG to the
factory.

Detailed description of project requirements are as follow:

A. New gas filling system :

A.l,-New separate rotary indexing gassing system is needed for the
filling line to be placed in a special room which have to be prepared
for the above in the adjacent area to the aerosol plant; the required
system should include:

*-Stainless steel cabin complete with armoured entry door with porthole
and ejectable rear door. 2 ways suction system. Barrier ventilation
system on conveyor. b6 position device for cans handling under the
filling heads, complete with size set for two cans diameters.Checking
devige for cans inlet/outlet to and from the cabin

*.2 pas f£illing stations from 0-330 ml each, each consigting of: pas
cylinder up to 330 ml and approaching cvlinders; pas filling heads with
adaptor for two types of valves; head holding valve.

#-Rapid pneumatic adjustment system for gas supply.

*-Explosion proof electric panel

*-Lonveyors and motorization system for the cans built in antistatic
material.

Hontreal Protocel UNIDO TEENHE’ S/LEBANON
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*-Detecting system for propane-butane propellant gas with the reguired
valves,

*-Spare parts for twe years operation.
Estimated cost US5150,000

A.2.- Universal test bath with can holders of synthetic material to
avoid scratehing of cans, adaptable to twe different dimensions of cans
as minimum with: '

*- mechanical group for sorting, holding and releasing the cans

*-3 chain conveyot system

*~an insulated tank made of stainless steel

*- electric water heating system equipped with control and adjustment
for the temperature.

#-air blowing device to dry the cans in the exit of the tank
*.eomnecting conveyor limes to the filling and packaging line.
*-spare parts for two vears operation.

Estimated Cost USS130,000

A,3.-Conveyor line and motorization system: About 20 m length with two
drive ends with pignons for conveyor movement, with two drive motors
amd supporting feet and bracket for convevor support; plus two round
tables to commect from the filling machine to the gas house and from
the gas house to the water bath.

Fstimated price: US 540,000

A 4. -Codding unit for cans, completed with motor, set of tools and
codes.

Estimated cost: USS 15,000

A.5.-Semi-automatic gas detector with the following characteristics:
capable ro detect any micro-leak by means of an electronic system which
measures the volume of the escaping vapour. The defective cans will be
automatically rejected. The equipment specifications are as follows:
*-30 units/min capacity

*-sengitivity: 0.003 CC gas vapour loss per minute

*-supply pressure: 8-10 bar

*-To leocate micro leaks form micro pressure packs filled with
compressed gasses which are not detectable in a conventional water barh
testing system.

Estimated cost: US $40,000

A.6.-Explosion proof ventilation system for the filling room.Details
will be cempleted with the engineering designs.
Estimated cost US 56,000

4.7.-Explosion proof lighting system as per the reguirements of the
engineering designs,
Estimated cost U8 $8,000

Hontreal Protocol UNIDO SEENNI'S/LEBANON
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B. LPG storage, purification and transfer system to the filling
machine.The system includes:

B.1.-Two LPG isotainers of 15 Tons capacity each (40 cubic meters el
fully equipped with all necessary valves and gauges; and two LPG
containers of 50 cubic meters capacity each.

Estimated total cost: US §180,000.

B.2. -One off-loading pump 200 l/min {(for propane/butane/iscbutane);
including gkid, pipes and valves. Flameproof motor.
Estimated cost: US $10,000

B.3.- One transfer pump (30 L/min), complete with flameproof motor,
ineluding skid with valves and fittings.
Estimated cost: US $8,000

B.4&.- One multi-stage centrifugal process pump (30 L/min). Differential
pressure of 125 psi. Including skid, walve and fittings.
Estimated cost U8 513,000

B.5.-0ne set of pipework fittings within tank farm and flow return
lines comprising:

*-Set of wvalves and specisl fittings within tank farm for butane &
propane to include off-loading vapour flow and return and destenching
pipework. With back pressure regulating valves and two automatic
safety shut off valves.

Estimated cost US 330,000

B.6.-Tank farm control panel including all controls and circuits for
off loading, transfer and recivculation pumps; Five channels

gas detectors, Interface relays for comnnection with filling rooms
controls and factory fire protection systems.

Estimated cost US 835,000

B.7.-One destenching column set for propanes/butane and associated
equipment including:

*- Three absorber columns 18" diameter having bottom support grid,
comprising 250 micron stainless steel mesh, sandwiched between 6 mm
thick perforated late grids. Manufactured with BS5500 Category 11
requirements for s throughput of 30 L/mwin and columms 18" diameter x 3
meters long designed to meet the sieve velecity limits and holding 14
cubic feet of sieve.

Estimated price US §60,000

B.8.- Pipework support gantry to bridge between the tank farm and
filling room. Approximately 15 meters. Estimated cost US $9,000

B.9.-Supply of all components for the deluge system and
performance of installation works for protection of the LPG
storage and distribution area

Nontreal Protocol NIDG JEERNI'S /LEBANON
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The equipment supply will include:

- one jockey pump te maintain the water pressure in the system. 7
Capacity and head to be decided when the engineering designs of the
plant are complete,

- one main deluge valve.

- one comprescor for air detection system pressurization. Capacity has
to be decided when the engineering designs of the plant are ready

- one flow providing system

- one set of control and isolating valves

- two solenoids dump valves.

- twp manual dump valves.

- one control panel for electric and diesel pump sets

- one distribution board for pump house power users

- one set of cables for pump house excluding main supplies to pump
controllers and control panel

Estimated cost US $50,000

C. ASSISTANCE IN DESIGNING, INSTALILATION, COMMISSIONING AND TRAIRIRG

The services required for the lmplewentation of the project will
include:

-Assistance in the performance and supervision of the engineering
dasigns for the new modification of the plant facilities for a period
of one wmounth.

-Assistance in installation and commissioning of the plant, including
the gassing house and the gas tank farm, for 30 days.

-Assistance in training of the persommel in production, quality control
and safety procedures for 30 days.

OTHER REQUIREMENTS

In addition to the above- mentioned equipment and services, the project
requires other services, equipment and materials. ZEENNI'S TRADING
AGENCY has already invested in the land, construction of the new
building for the filling line, construction of a special area for the
storehouse, as mentioned above, and supply of equipment as indicated in
Anmex D.

The additional needs listed below will also be covered by ZEENRI'S TRADE
AGENCY.

- elaboration of all techmological and engineering designs for the
completion of plant facilities and LPG storage and purification
according to the internatiomal requirements.

Hontreal Protocel UNIDO TEENNI’S/LEBANON
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-  performance of additionally reguired civil construction and
installation works for the aserosol plant which are indispensable in
order to allow the plant to work with flammable solvents, including LPG
storage, gas house and warehouses.

- loecal consulting engineers te manage the project in the different
stages.

~relocation of the existing equipment in the new facility.
-performance of installation works and commissioning of the new plant,

JUSTIFICATION FOR SELECTION OF ALTERNATIVE TECHNOLOGIES

There are different possibilities to replace the CFCs as propellants for
the industrial production of aerosols. Among the existing technological
alternatives the following can also be mentioned:

- Urilization of coupressed air or gas.
- Utilization of pressure capsules,
- Utilization of hydrocarbon propellants.

The first two alternatives are not commercially feasible, as these
alternatives do not produce good spray systems and the cost of phasing-out the
CFC utilizing those alternatives would be very high. In principle, those
alternatives are bassd on the introduction of constructive modifications and
additions to the cans, valves and formulations of the products.

Hydrocarbon aerosol propellantsg are used more than any cther propellant
as the main replacement for CFCs. They are readily available, give good spray
patterns, and do not affecr the ozone layer. Hydrocarbons are the only
propellants which give a good performance on the formulation elaborated by
ZEENNI'S TRADING AGENCY. Based on the facts given above, and taking into
consideration that the regquired hydrocarbon mixture could be made available
in the country, it was vrecommended to perform the phase-cut utilizing
hydrocarbon propellants,

PROJECT IMPLEMENTATION

The project will include the supply of some equipment, installation
materials, services for design, installation and commissioning, and on-the- job
training services of ZEENNI'S TRADIRG ACENCY staff, as indicated above. In
order to guarantee a proper transfer, in particular of the new aerosol
technology wsing the highly flammable hydrocarbon propellants, the selected
contractor is requested to issue an "Operational Safety Statement" for the
recommended technological seolution.

¥ontreal Protocel UKime ZEENHI'S/LEBANON
25 Hay 1955/Rev.]
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For the operation of such technology using highly flammable and
explosive materials, the authorization for the operation mist be received from
the related national authority; and the production lines have te be regularly
controlled by the responsible local authority, which should be already
involved at the stage of engineering of the plant wmodifications to aveid
further difficulries during the construction and commissioning of the plant.

Any construction work needed to accommodate the equipment for the new
aerosol technology using hydreocarbons will have to be carried out by ZEENNI'S
TRADING AGENCY. The detrails are not reflected in the project budget. The
specification for <construction werk will be elaborated by the l1ocal
construction company after preject approval and as an outcome of the necessary
site ingpection and discussions with plant staff.

It is estimated that after 12 months the complete conversion of the
factory will be carried out,

The proposed tentative work plan for the project implementation is
indicated below.

Montreal Protecol URIDO JEEMNT*§/LEBANON
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TIME SCHEDULE.

ACTIVITIES

GCeneral :

it

0 2 4 6 8 10 12 14 16 18

01. Project approval .Reception
of funds. X
02. Preparation of detailed
work plan. X
03. Elaboration of engineering
designs and consultations
with local authority. XXX
Civil Construction works:
04. Approval certificate from
local authority to start the
completion and installation works. X
05. Installarion of plant equipment, b:4.4.¢
06. Completion of deluge systen and
location of sensors.
07. Deluge storapge area and tank
ready and tested.
LEG storage:
08. Negotiations and purchase of )44
LPG tanks and materials,
09, Purchase of local waterials for XX
the svstem.
Gag filling equipment:
10. Selection of equipment. X
13. Purchase of equipment. XX
12. Installation of equipment and
commissioning,
ining;
13. Training of the staff in- situ.
Certificarion:
14, Project final report and
certification. X
Montreal Protocel GRITO JERNNT ' S/LEBANON

25 May 1995/Rev.1
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PROJECT COSTS

I.INVESTMENT COSTS

The investment costs will cover incremental capital investment costs for
modification of manufacturing facilities, new machinery, materials, testing
equipment, training, installation and consultancy services for modificarions,
Incremental capital investment ¢ost break-down is shown in Annex A.

The cost of CIF transportation and insurance of provided equipment is
included in the budger.

IT.INCREMENTAL OPERATING COSTS

In fully converting from CFCs to hydrocarbons, some operating costs will
increase while others may decresse. As described bellow, ZEENNI'S TRADING
AGENCY would not realize any net incremental cperating costs or savings by
converting the production process to LPG.

The following costs per unit will certainly increase:

-electricity

~ethanel 99.9%

~amortization costs, due to the new investment

-advertising costs: it 1s necessary to convince the customers that they
are rveceiving the same dosage as with the previocus formulations, and
also that they are receiving envirommentally safe products, mainly

when the weight of the same size can will drop almost to half of the
usual one produced with CFC-12.

The following costs will certainly decrease:

-LPG cost will be approzimately US § 1.70 per kg., compared with the
cost of the CFC-11/12 mixture which is US § 3.20 per kg.

There would be a slight increase in maintenance cost when the plant
phases-out the preduction to the use of LFGs.

Details of the cost of materials for the production of aerosols with
LPG are indicated below.

Montreal Protocel UNIDO ZEBNKI' 5/ LEBAHON
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Comparative cost analysis of aerosols production®

MATERIAL QUANTITY | PRICE COST
WITH LPG G/300 ML 1IN IN
filled uss Uss
CAN

Ethanol 100.0 2.760 0.270
99 ,.9%

I Butanene/Pro 100.0 1 1.70 0.170
pane
estimated G.070
increase in
electricity

i costi¥
Additional 0.030
Amortization
Sederke
Estimated 0.540
total cost
with L¥PG
WITH C¥FC~
11712
CFC-12 only 200 3.20 0.64

*-The analysis refers only to propellant consumption and costs related
to conversion.

*%-Due to security measures and fire extinction system.

*%¥-Due to new Investment.

ITYI. CONTINGENCY FUND

A contingency fund (10% of the total budget), proposed to cover
unforeseen expenses which might incur during the project implementation, is
included in the funding requested from the Multilateral Fumd of the Montreal
Protocol,

Hontreal Protocol [Higy IEENHI'S/LEBANCH
25 May 1995/Rev.1
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D. TOPAL COSTS

COST CGOMPONENT uss

- Incremental investment COST. ... ... i ierir ittt teranannns 928,400
See {(Annex A: "Equipment Specification

and cost breakdown and Annex B

- The net increwmental operating cost{as above)
- Executing agency’s overhead oSt ... ..o riiiiiiirrrrnnans 120,692
(13% of MP financing costs).

- For the complete cost breakdown

(Annex B: "Project Budget™)}.

- For the calculation of the unit abatement
cost (Annex C:"Unit Abatement Cost®}.

~Total requested funding from the MFMP. .. ....... ... ... ... ... 1,049092

¥ontreal Protocol LY ZEEWHI’ S/LEBANON
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ANNEX A:

Investpent with eguipment specification and cost brealkdown.

Description Qty Unit cost Total cost
uss uss

A. Filling line:

A.1.Gas filling house 1 150 000 150 040
A.2 Water bath with drying tunnel 1 130 0G0 130 000
4.3 Conveyor line & motorization 1 4G 000 40 000
A 4 Codding Unit 1 15 000 15 000
A.5 . Semi-automatic gas detector 1 40 000 40 0600
A & Explosion proof ventilation 1 6 000 & 000
A.7.Explosion proof lighting system 1 g 000 g 000
Sub total filling line 389 000
B. LPG bulk sterage

B.1.LPCG storage tanks 4 45 000 180 000
B.2.Propane/butane pump 1 10 000 10 600

B.3.Transfer punp 1 8 000 2 000

B.4.Centrifugal process pump 1 13 000 13 000

B.5.Pipes and fittings (set) 1 30 000 30 000

B.6.Tank farm control panel 1 35 600 35 00O

B.7.Destenching colums set 1 60 000 60 000

B.8.Pipework support set 1 9 Q00 9 000

B.9. Components for deluge system Set 50 000 50 000

Sub total LPG storage 395 600
TOTAL EQUIPHMENT 784 000

Tax & customs are not included in the price of machinery and will not he
covered by this project.

¥ontreal Protocsl URIDO ZEENBL’S/LEBARON
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EQUI SPECIFIC 8

4. New gas filling system :

A.l.-A new geparate rotary indexing gassing system is needed for the
filling line, to be placed in the ares already built in the aerosol
plant; the required system should include:

*Stainless steel cabin complete with armoured entry door with porthole
and ejectable rear door. 2 ways-suction system. Barrier ventilation
system on conveyor. 6 position device for cans handling under the
filling heads, complete with size set for two cans diameters. Checking
device for cans inlet/outlet to and from the cabin.

*.2 gas filling stations from 0-330 ml each, each consisting of: gas
cylinder up to 330 ml and approaching cylinders; gas filling heads with
adaptor for two types of wvalves; head holding valve.

*-Rapid pnewmatic adjustwent system for gas supply.

#-Explosion-proof electric panel.

*-Conveyors and motorization system for the cans built of in antistatic
material.

*~Detecting system for propane-butane propellant gas with the required
valves,

Estimated cost: US $130,000,

A.2.- Universal test bath with can holders of synthetic material to
avoid scratching of cans, adaptable to different dimensions of cans
with:

*- mechanical group for sorting, holding and releasing the cans

*-a chain conveyor system.

*-an insulated tank made of stainless steel.

*- electric water heating system equipped with contrel and adjustament
for the temperature.

*-air blowing device to dry the cans in the exit of the tank,
*-connecting conveyor lines to the filling and packaging line.
Estimated cost: US $136,000,

4.3 -Conveyor line and motorization system: About 20 m length with two
drive ends with pinons for conveyor movement, with two drive motors and
supporting feet and bracket for conveyor suppert; plus two round tables
to comnect from the filling machine to the gas house and from the gas
house to the water bath.

Estimared cost: US $40,000.

Ab. -Codding wnit for cans, complete with motor, set of tools and
codes .,

Estimated cost: US $13,000.

Hontreal Protocel ENIDO ZEENNI ‘5 /LEBANOR
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A.5. -Semi-automatic gas detector with the following characteristics:
Capable to detect any micro-leak by means of an electronic system which
measures the volume of the escaping vapour. The defective cans will be
automatically rejected. The equipment specifications are as
follows:

*-50 units/min capacity.

*-sensitivity: 0.003 CC gas vapour loss per minute,

*-supply pressure: 8-10 bar.

*-To locate micro leaks form micro pressure packs filled with
compressed gasses which are not detectable in a conventional water bath
testing system.

Estimated cost: US $40,000

A.6.-Explosion-proof wventilation system for the filling room. Details
will be completed with the engineering designs.
Estimated cost: US $6,000.

A.7.-Explosion-proof lighting system according to the requirements of
the engineering designs.
Estimated cost: US $8,000

B. LPG storage, purification and transfer system to the filling
machine. The system includes:

B.1.-Two LPG isotainers of 15 Tons capacity each (40 cubic meters each)
off loading system with the pump; one low pressure transfer pump with
pipe work to the filling machine and one molecular sieve filter with
necessary valves and fittings; one high-pressure transfer pump which
will be combined with the LPG purification system that works with the
molecular sieve. The length of columns will be two meters with a
diameter of 4 inches. The throughput will be as maximum 10 litres per
minute, and the flow speed of the LPG will be at the tolerable limit
of the molecular sieve; and two LPG storage tanks of 50 cubic meters
capacity each.

Estimated cost: US $180,000

B.2.- One off loading pump 200 1/min (for propane/butane); including
skid, pipes and valves. Flameproof motor.
Estimated cost: US $10,000

B.3.- One transfer pump (30 L/min), complete with flameproof motor,
inecluding skid with valves and fittings.
Estimated cost US $8,000.

B.4.- One multi-stage centrifugal process pump (30 L/min). Differential
pressure of 125 psi, including skid, valve and fittings.
Estimated cost: US $13,000.

B.5.-One set of pipework fittings within tank farm and flow return
lines comprised of:

Hontreal Protocol UNIDO ZEERNT’S/LEBANON
25 May 1995/Rev.1



21

*.Set of valves and special fittings within tank farm for butane &
propane to include off-loading vapour flew and veturn and destenching
pipework. With back pressure regulating wvalves and two automatic
safety shut off valves.

Esrimated cost: US $30,000

B.6.-Tank farm control panel comprised of all contxols and circuits for
off leoading, transfer and recirculation pumps; five chaunels gas
detecters, interface relays for commection with filling rooms controls
and factory fire protection systems.

Estimated cost: US §35,000.

B.7,-One destenching column set for propane/butane and associated
equipment comprised of:

*. Three absorber columns 18" diameter having bottom support grid,
comprising 250 micron stainless steel mesh, sandwiched between & mm
thick perforated late grids. Manufactured with BS5500 Category II
requirements for & throughput of 30 L/min and columns 18"diameter x 3
meters long designed to meet the sieve velocity limits and holding l4
cubic feet of sieve.

Estimated cost: US $60,000,

B.&.- Pipework support gantry to bridge between the tank farm and
filling room. Approximately 15 meters.
Estimated cost: US $8,000.

B.3%.-Components for deluge system as fellows:

~ one jockey pump to maintain the water pressure in the system.
Capacity and hesad to be decided when the engineering designs of the
plant are completed.

- one main deluge valve.

- one compressor for air detection system pressurization. Capacity has
to be decided when the engineering designs of the plant are ready.

- one flow providing system.

- one set of control and iselating valves

- two s¢lencids dump valves.

- two manual dump valves.

- one control panel for electric and diesel pump sets.

- one distribution board feor pump house power users.

- one set of cables for pump house, excluding wmain supplies to pump
controllers and control panel.

Estimated cost: U8 §$30,000,

Hontreal Protocel DRI LEENNI'S/LEBANOR
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ANNEX B

YROJEGT BUDGET .

Desceription Duration Budget
w/m Uss

I-EQUIPMENT

Filling line
equipment , as
indicated in Annex A 389 H0L

LPG bulk storagse
equipment, as per
Annex A 395 000

TI-TOTAL CONSULTANCY SERVICES*

Total Consultancy services 3.0 60 000
for:

-Supervisgion of

engineering designs and

construction works.

{(twe visits) 1.0 20 000
~Assistance for

installation of

machinery and LPG systenm 1.0 20 000
-Assistance for
commissioning and training 1.0 20 000

III-MISCELLANEOUS

Contingency Fund

{10% of the costs of all

equipment and services) 84 400

Total (T+IT+IIT). ... i i 928 400

*The above indicated costs inelude air fare, hotel accommodation costs and
subsistence costs during the missions.

-Tax and custem duty are not included in the prices for the machinery and will
not be covered by this project.

Montreal Protocol NI JRENNI'S/LEBANON
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ANNEX C

UMIT ABATEMENT COST

& 003 FEASE-OUT TOTAL PROJECT g

A1 Average use of LFC-11 MT 8.0 n

AZ OBF ef CFO-131 3

&3 ODF-weighted CFC-11 phased-out (AlxAZ) HT 6.0

A% Average of CFC-12 per year MT Z12

AS ODFP of CFC-12 1

AB ChP welghted CFC-1Z phased out (A4xAS) M 212

A7 Average use of CFC~114 per year MT 0.8

&8 (DF of CFO-114 1
g AG P weighted CFC-114 phased out HT 0.8 a
§ A3D Total CDP weightad phass-out Hr 232

B Ennualized capital cost

Bl Total investment cost {model redefiniticnt production 16391 925, 40¢

comrersion}

B2 Equipment, life Yewar 10

B3 Biscount rate H 10
fi B4 Anrmalized capital cost {Blxd, 16273 uss 251,05_1
lt [ Anmual incrementzl resurranh cost HES 4.8

2 Unit Abatement cost

Bi Annualized capital cost per Kg O08 phased cub (B&/(A10%10464) S/kg B.712

DE Annuval 1/2 incremental recurrent cest per UDS phassd out &/ke 0.¢

(C/AFx1860}

b3 Uit abatement cost (DIHDR) 87ke 0.712 ]]

¥entreal Protocol UNIDG ZEERNI*8/LEBANON
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ANNEX D

CONTRIBUTION OF ZEENNI'S TRADING AGENCY TO THE PROJECT.

ACTIVITY COST IN US §

-Cost of additional land {circa 8000 square meters)....... 404,000
-Civil construction works and installation................ 300,000
-Additional utility services (water, electricity, air)....150,000
-Improvement to safety and fire extinction system..._...... 80,000
-Quality control instruments and equipment................ 11,000
-Modernization of the production line (exploesion-proof

motor mixing tank and measuring appliances)............... 18,000
-Technological and engineering designs.................... 20,000
-Project management cost for local comnsultancy company.... 15,000
< o 994,000
Montreal Protocol ONIDO IEENNI’S/LEBANON
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TECHHNICAL REVIEW 1.

1, Country of origin: The Republic of Lebanon

2. Project title: Investment Project for phasing out
CFCs at ZEENNIS TRADING AGENCY

3. Sector covered: Aerosals
4. Relationship to
Country programme: The programme was prepared in line with

with the ratification of the Montreal
Protocol on March 31, 1993.

5. Technology:

5.1. The chosen aliernatives of Propan-Butan {HAPs) as Aerosel
Propellants are the only alternative of this project.

5.2. The technologies in formulating Propan-Butan Aerosals have been
known since a long time. Most of the products can be reformulated
witheut preblem.

5.3. Regarding safety there is a lot of general knowledge available
throughout the worid,

6. Environment Impact:
6.1. HAPs have zers 0ODS

6.2. The appropriate measures to minimize health and safety impact are
dealt within the project.

Cont/....



Technical Review - Investment Project Zeeni’s Trading Agency, Lebanon 2

7. Project costs:

7.1,

1.2.

?i3§

7-4‘

7.8,

7.6,

The existing filling machine is presently placed in the main
production room. Alsc the propellant fi1ling is done on the same
machine. This was ok when working with CFCs.

To work with HAPs the propellant filling was to be separated and
the Tayout of the aercsc] filling line must be newly arrvanged.
The existing building has to be adapted to adequate safety,

A new ventilation system and gas detectors must be installed.

A new gas storage aerea has to be built which in¢ludes storage
tanks, purification and delivery to filling machine. The
purification system by molecuiar sieve is necessary as &

backup if local gas has to be purchased.

Cost of equipment:

The existing equipment will be integrated into the new layout
with certain modifications.

There is no request for additional equipment. A11 equipment
asked for is justifiable.

The modification of the existing equipment and the build up
of the complete line will not increase the basic output.
But the new layout will stand for the latest technology and
safety recommendations in Aerosol-Manufacturing,

Start up commissioning costs.

The amount of consulting commissioning and training costs on site
seem to be appropriate. Additional training and instruction

in safety procedures is very important.

Operating costs:

The operating costs of the filling station working with HAPs
will be a 1ittle higher. This is due to more frequent maintenance
work and additional safety checks,

Cont/.....
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Technical Review - Investment Project Zeenni‘s Trading Agency, Lebanon 3.

7.5. Other costs:
A contingency of 10 % of all equipment and services 1is

included, This is justifiabie. Implementing agency overhead
costs are reasonable.

7.6, Llost effectivness: ‘
The unit abatement cost of USY 0,805/kg is on & medium level.
The project includes a good level of cost effectivness over the

Tifetime of the project. The investment is relatively high
per ODP tonne phase out.

7.7, Implementation time:
The proposed implementation time is realistic. 18 months is
sufficient for planning manufacturing and instaliation.

8. Recommendations

The overall project is realistic, The costs are kept to the necessary
level to guarantee a safe and trouble free operation,

Joe Walker

i

June 6, 1995





