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TOM
FUNCTIONS

ORGANIZATIONAL
FUNCTIONS

QUALITY
CONTROL
{Detection)

Verification of incoming goods, raw mat'ls.
Verification of in-process goods.

Final testing procedures.

Using statistical technigues for sampling.
Controlling test equipment.

Identification of all items (tags, records,etc.)
Controlling defective items (scrap, rework, etc.)

QUALITY
ASSURANCE
(Prevention)

Procedures to:

+ Ensure management's commitment to quality.
Establish a documented Quality System.
Identify client's requirements.
Check if organization's potential meets order /
contract requirentents,
Ensure that product or service design consistentlly
meets order / contract requirements.
Ensure total control of all documents and records
in circulation in the organization.
Ensure the quality of incoming goods and raw
materials.
Continuously keep track of all products (raw
mat'ls, in-process, finished) or batches, within the
organization.
Pian and control all production activities,
Investigate sources of defects.
Initiate action to correct sources of defects.
Ensure proper packaging, storage and delivery.
Ensure proper training of personnel.

QUALITY
SYSTEM

MANAGEMENT

Clearly defined organizational structure.

Clesr allocation of responsibilities,

Proper management of the interface scheme.
Proper management of the communication
network.

Continuous verification of the effectiveness of the
guality system: Regular and periedic internal
audits.

HUMAN
RESOGURCES

MANAGEMENT |-

HRM policy aiming at ensuring personnel’s
motivation and commitment to the success of the
quality system (Building consensus).

Fully coordinated HRM policy elements:
Reward system, health benefits, job security,
participation in decisions, etc..

STRATEGIC-
QUALITY
MANAGEMENT

Proactive policies aimed at safeguarding the

organization's natural environment and contribute

to the weifare of society.

YoV

FUTURE
REVISIONS

2
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APPENDIX B

TYPICAL GENERAL WASTE TREATMENT TECHNIQUES

1 - Volume reduction

26 - Mechanical aeration

2 - Waste strength reduction

27 - Well injection

3 - Neutralisation

28 - Foam phase separation.

4 - Sedimentation

29 - Brush aeration.

S - Flotation.

30 - Sub-surface disposal.

& - Screening.

31 - The bio disc system

7 - Coagulation

32 - Ozonization.

8 - Adsorption

33 - Photolysis.

9 - Evaporation

34 - Pure oxygen.

10 - Dialysis.

35 - Vacuum filtration.

11 - Ton exchange

36 - Elutriation

12 - Algae harvesting.

37 - Drying beds.

13 - Reverse 0smosis

38 - Drving and incineration.

14 - Chemical precipitation

39 - Centrifuging

15 - Oxidation-reduction.

40 - Sludge barging.

16 - Lagooning and settiing

41 - Sanitary landfill

17 - Activated sludge treatment.

42 - Roller

18 - Modified aeration.

43 - Clanfying

19 - Dispersed growth aeration.

44 - Thickening

20 - Contact stabilisation.

45 - Ulrafiltration

21 - High rate aerobic.

46 - Biodenitrification

22 - Trickling filtration.

47 - Incineration

23 . Spray irrigation.

48 - Chemical precipitation

24 - Net combustion.

49 - Burial

25 - Anaerobic digestion.

50 - Land filling

LLELR AL E L]
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ASTE

PRIMARY
BENEFITS

SECONDARY

BENEFITS +

INTANGIBLE

BENEFITS ’

PPENDIX
AGEMENT BENEFITS

Savings on re-use of treated effluent.
Savings on re-use of recyclable material.

Saving in compliance with regulations.

Saving from increased production efficiency, made
possible by a better knowledge of waste producing
processes and practices.

Saving from improved water, land, health quality,
less health hazard. ...

Increase in employment , higher local
payroll and greater purchasing power used
in design, construction and operation of
waste treatment facilities.

Increased economic growth of the area by
expansion of local plants.

Increase in value of adjacent property.

Increased population potential for the area.
Increased recreational use, tourism, fishing, boating...

Good PR and good industrial usage.

Improved mental and physical health in the area.

Improved conservation practices yielding more
product for more people for longer years.

Renewal and preservation.of natural and historical
sites.

Residential development potential.
Elimination of re-location.

Industrial capital investment.

Technological progress.




The implementation of an industrial waste management plan at the national level 15 a must if
we want te moniter and regulate the Quality of Life  There are no open ended processes,
whatever is drained from natural resources must be restored with no damage (ulimate target of
waste management). if we want o preserve our natural habirat from irreversible collapse.
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APPENDIX A

INDUSTRIAL WASTE MATERIALS

Regular waste

household type, cartons, boxes. wood fiber, paper, glass,
sanitary

Inorganic salts

in most industrial wastes Excessive withdrawal of ground
water on coastal areas causes sublerranean intrusion of salt
aquiferous water into previoush fresh water,

Acids and/or Alkalis

from chemical and general industrial plants (soap, cosmetics,
textile, rubber reclaim, leather tanning), boilers, floc
formation, cleaning of metals, glue manufacturing,

Organic matter

degradable and non degradable. halogenated compounds
exhaust oxygen,

Suspended solids

settling, petroleum residues, heavy metals

Floating solids & fiquids

oils, greases. light shields

Feated water

from thermal plants == > aguatic ife, algae formation, fish
colonies affected, bacterial action increase.

Coler and turhidity

tannenes, textile, paper mills, slaughterhouses {light reflection
increase == > lessening of photosynthetic action and
reduction of oxygen absorpticn

Toxic elements

both organic and inorganic == > poisonous insecticides,
chlondes, metallic compounds. phosphates

Micro organisms

tanneries, slaughterhouses, frunt and vegerable canning,
hospitals

Radioactive materils

hosptals. labs {30 7 %) == > cumulative pollution.

Foaam-producing matrer

textite mills, pulp, paper mills, chemical plants

(Mors or odoriferous
malter

chemical and petrochemical.

Non-degradabte organics

Mewals

ELEEELTE Y
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4. Power Generation:

i inimal import of
There are no wasi¢ treatment facilities for power generation except the minimal 1mp

unleaded gasoline:

+ 3 thermal power generating stations (Zouk. Jieh, I-_{ralche) :;(:L
about 1,000, megawatts and 2 new power _siahons (no e
south} about 450 megawatts eac_h The industrial ;fﬂuel_-us iides
water, sulfur dioxide, sulfuric acid, carbon monoxide. nitro 3

solid particulates

+ Internal combustion engines {over 1 5 Million vehlclt_:s and]| -
500,000 generators), cars, generators. trucks generating pollu
sucl; ag' Carbon monoxide, nitroxides, lead. suffuric acid

D - ECONOMIC CONSIDERATIONS OF WASTE MANAGEMENT

e
—
Competing industries on world markets, for the same quality products, g
ir costs at three levels: ==
seek 10 reduce thei {

. =
1. Raw material acquisition, quality and cost. E %
2. Process production efficiency, and labor, =
3. Final product quality. —

state Ad d el of residua
Whereas wdustrial waste elements at the three levels d above a at the lev
d SPOSHI if and when cont olled, have their costs also apphed directly to the fina p oduct
Many industnes unfortunately rega hi :A unnecessary over head whilst the
d this abatement as
fi
inverse 15 true, waste management 1s beneficial on medwm a d short terms for al pa ties
concemed and these benefits are enume ated i APPEI dix C . A% pnmary, secondal y Al 1d

intangible

i 3000
Here we see the advantages of applying TQM {Total Quality Management) and the ISO
series of quality standards 1o industry “Appendix D

Iy applied to

i ment programs are not only

ity i ments through quality manage ) o ©

o ;anr:;‘l'{elhec product gl:oul te the overall manulacturing entity fr;)l’:‘l dn:‘))phs
men relate

men;'gucm?m to customer services: in other words, a productlcost has to be

ma H " " n nl\l :

global impact and interaction from the "source” 10 the "si

¢ Quality Control F‘&}\){
* Qualiny Assurance. )\[
¢ Quality System Management. H .

+ Human Resources Management. YJ}
» Streategic Quality Management.

] : W management
The basis for any low-waste pracess thus low-cost and efficient products ar; ;c manage
e " ) 1 : I cvelo
techniques. materials and product improvements, passiny thpugh desu:.ndan  deve O?nalum
\\here‘neu- and advanced methods are implemented. taking imo account deple

‘ . 0
resources. energy savings, quality and environmental protectio

YyY

World industrial competition is on a dynamic track, and only the “fittest” will survive

It is unfortunate that many' third world countries fall into the trap of static praduction by the
transfer of obsolete technologies from the developed nations and especially when such
technologies use different eanh depleting resources or have high process waste and;or residual
waste Such a situation would achieve on short term acceptable profits for share holders an
account of quality of life and soon these shareholders will find themselves isolated with their

obsolete products and/or highly limited by impont regulations imposed upon them by (he
destination countries

Many larpe indusirial firms in developed nations seek such technigues by implanting theis

production into less developed countries where legal restnictions and national aw areness are
lacking

In the wake of the reconstruction in Lebanon, such techniques have 10 be avoided right from
the beginning by solid legislative decisions and a sirong awareness program at the level of al|
officials in the private and public sectors

E- AN INDUSTRIAL WASTE MANAGEMENT PROGRAM FOR LEBANON:

A typical industrial waste management program for the treatment of industrial effluents in
Lebanon would encompass the following:

1. Analysis and Classification:

Intemnational agreements and conventions, national legislation' air » water and land quality
definitions

[B5]

Field Survey:

Statistical distribution of the Lebanese industry by zone and type with the explicit definition
of waste elements generated v/s raw materials used, data collection.

(o)

Analysis and Present Situation:

Data analysis v/s ambient environmental elements, international agreements and national
legislation

RN

Proposal for a Waste Management Concept:

Waste management programs for each industrial zone and each type of industry, or group of
industries

un

Determination of steps to be taken:
Choice of the appropriare technologies and administrative procedures

& Installations:

Promotion of primary waste treatment at the level of each industry (Compacting, reduction).
or group of industries (industriaj complexing concept)

Promotion of secondary treatment at the national level for special wastes (1oxic. metals, )

7 Economic Viability Studies:
At 1he local and national levels

Evaluation of Environmental Impact of Waste Management Plan,

Regular Review and Update of the Waste Management Plan.

. YvY




C - MAJOR SOURCES OF INDUSTRIAL WASTE IN LEBANON

1. Local Process Industries:

The following industries connbute waste effluents :

with ng treatment;

+ Chemical & Pharmaceutical: very large variety of chemical wastes

¢ Paper, pulp & wood:

* Food industries:

* Textile & Apparet
industries:

* Agricultural, fertilizers
& pesticides:

+ Cement factories:

+ Paint faciories:

Suspended solids. alkaline products. color, soda, sulfates
sulfites, dves, fat, acids, sulfur. calcium, solids..

Orgamc nitrogen, ammonia, sodium, calcium. mercury,
phosphate. potassium. ash. suspended solids, fat,
sulfates. ...

Chrome, menochlorobenzene, oils, seda, sulfuric acid,
acetic acid, mineral oil

Very large variety of organic and inorganic matter..

Dusts, asbestos, Sulfur dioxide, nitroxides, petroleum,
coke, industrial effluents. suspended solids...

Very large variety of Alkaline, fats, chemicals, fragment,
sohids, acids, color, organic and inorganic matter

*+ Metallurgical, ceramics. fiberglass
Surface treatment & plating: Phenol, cvanides. nitrogen compounds, organic and non

* Batteries:

*+ Plastics:

organic matter, susperded selids, sodium carbonate,
sulfuric acid, hydrochloric acid, ferrous sulfate. ferrous
chloride, cyanide, aluminum, copper, chrome, zinc,
nitric acid, caustic soda. sihcon oxide, chicre. cadmium,
silver

Lead compounds, sulfuric acid, suspended solids,
plastics

Large variety of polvesters, vinvl's, chiorides. alkyls.
methane. ptuments. color. salids. dust. etc .

Yho

2. Hospitals & Laboratories:

The following wastes are produced by over 129 hospitals with elementary waste treatment

—_——r T et gt

for iess than 10% of the hospitals such as incineration. to none for the others

Regular household waste (A).

infectious waste (B1).
Sharp object waste {B2).

¢+ Anatomic waste: human,

Pharmaceuticals (Ph),

* Chemicals (Ch).

Radioactive (Rd).

bleod products, animals (C) & (D).

An estimate of 5 kgs of waste per occupied bed is wenerated (source Svndicate of
Lebanese Hosputals), whilst in the developed natians this number is closer to 12 ks We
should expect the local waste ueneration to increase with the use of disposables

3. Petroteum Industries:

The petroleum sector involves the following assets with no waste treatment facilities:

. 21

private terminals.

* 3 power stations + 2 new ones.
- * 2refineries (non operational).
I l * 4 sea ports + 23 open sea berths for petroleum tankers.
]

-
*

statigns,

" * Oil blending / filling facilities (30.000 MT / year).
Chemical blending / filling facilities (60,000 MT / year).
Petroleum delivery stations, oil sumps, garages, over 2500

* The total storage capacities in Lebanon are:
- Liquefied propane/butane mixtures 100,000 m', mostly in Greater

Beirut area.

- Liquid products (Gasoline, Gasoil, Jet Fuel, Fuel Oil, Kerosene,
Petrochemicals, Bitumen) 1,800,000 m’, more than half at the

Tripoli and

Zahrani refineries

* Petroleum products imports into Lebanon for 1994 are as follows:

Liquefied gases:

Gasoline
Jet Fuel:
CGasoil:

Asphalt:
Fuel Ol

153,145 M/T
1,120,624 M/T
145,910 M/T
795,276 M/T
66,528 M/T
1,353,264 M/T

Lube Qil & Grease 17,300 M/T

Petrochemicais:

YVe
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25,000 M/T (approx )




3- PETROLEUM WASTE: RECOVERY AND TREATMENT

" In view of the relative imponiance of petroleum and petroleum related wastes in Lebanon and
its position along the eastern side of the Mediterranean, it is unfortunate that there are not
enoush studies available for this area to justify a petroleum waste treatment plant

The Mediterranean sea is badly poliuted not only from shipping discharges (engine room waste,
ballast water, tank washing ) but also from diffuse discharges from agriculture, refinenes. oil
terminals, cities and industrial activities in Lebanon and the adjoming countries. For vessel
dischargzes, the MARPOL 7378 convention applies. Oil containing waste can be treated in a
waste treatment plant composed of three process-lines as an add-on (o the proposed samitary
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t - THE "0" EFFLUENT INDUSTRIAL PLANT (Refer to figure 11

A mass and energy balanced electronic manufacturing plant was constructed and is presently
operational in Japan, and consists of the fallowing major systems

1 A water de-iomzation plant with a 900 m'/day recycle capacity for use across the
whole process operations. Rejects are 15 m'/day effluents laden with the foliowing
Xylene, acetone, tnchloroethylene, bromine, freon, caustic soda, aluminum, platinum,
sulfur dioxide, silica, itanium, tungsten, copper. boron. arsenic, phosphorous, sulfuric
acid. nitric acid, heavy water, hydroflucric acid. hvdrochleric acid, phosphoric acid.
cthanoic acid, fluoride, hydrazine

[

Industrial waste effluent treatment plant with a capacity of 60 m*/day. whereby 15
m'/day are coming from the D.I/ RO water recycle system and 48 m'/day from the
cocling tower blowdown

3 A recvele / evaporator plant of 50 m*/day capacity, where solids are concentrated,
squeezed n a press and rejected as solid cakes at the rate of | m¥/day

4 Adr scrubbers with a capacity of 44,000 m'/hour with 136 m'/hour of water re-
circulation treating toxic exhaust gases to required standards The exhaust have the
following components: Sulfuric acid, hydrochlonic acid, nitric acid, caustic soda, sulfur

dioxide

5 A sanitan digester for treatment of 75 m'/day of sanitary effluents and recycling
17 m'/day

[ A set of ceoling towers acting as "sinks” with a nominal 2060 tons of refrigeration

capacity evaporating 225 m*/day and a blow down of 48 m*day.

7 Caoling coils used in de-humidification / cooling mode with a rate of 21 m*/day of
humidity collection

Loads are cychc on a daily basis as well as yearly basis, buffer welis are used to account for
high / low variations as well as control of incoming fresh water It operates 7 days a week, 24
hours a day with no hiquid effluents Solid effluents are minimal, totally neutralized and ready
for either dump area or further treatment for removal of metals The "source" is the air
humidity, city water and the chemical inputs, the "sinks" are the cooling towers and the air
scrubbers vaporization, and the irrigation of the green areas on the plant premises This plant
has optimized all four waste management criteria's avoid waste, reduce waste. recycle and
eliminate as weil as energy mapagement and noise pollution

2- THE INDUSTRIAL COMPLEXING CONCEPT (Kefer 1o figure 2;.

Labeled as EBIC's, Environmentally Balanced Indusiriai Complexes are simply compatible
industries located in one area and interacting all together at the level of raw matenial, waste and
energy. Effluemts from one industry could serve as raw materjal for another industry. thus. cost
effectiveness in waste reatment would be achieved.

Such a scheme to be successful would reguire 2 certain compatibility between the industries
selected to interzet in the complex, proper matching, proper marketing and socio-economic
factors and mostly a sense of concern for the environment from the parties to the complex
Such complexes are well suited for tannery, sugar cane, pulp and paper. textile, fertilizer
cement. steel - fertilizer - cement. and power plant - cement - concrete block factones
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A - INDUSTRIAL WASTE MANAGEMENT

Industrial waste is the natural outcome of any process where
eneryy is utilized and fas a direcl impact on our environment
Raw material under a certain form is converted by a
certain process to produce a tertain product and we know
that any process to occur, it needs a "source” and a "sink”
Our environment is the "source™ and the “sink",

A non scientific re-statement of the above would be "Waste is actually the difference between
the way things are and the way they would be if everything was always right

in any of the above definiticns of waste, one can notice the need for the proper process in order
to maximize quantitative and/or qualitative output; and de facto what we are saying is that by
controlling waste we are controlling both the source (i.e. raw material) and the process
(efficiency, new techniques, etc..}

Industrial waste management is an important element of the Total Quality Management
concept. along with the ISO* 9000 senes of quality standards

[SO has been very active in developing the relevant standards for waste management where
new products, new 3D design and process techniques (CAD ™, CAM ¥, CIM ), and above all
new quality management techniques are elaborated

Industrial waste management serves a single and unique purpese: Quality of life: that is to say,
a quality product that serves its purpose, and where the specific goals of reducing raw material
usage, irrecoverable waste and environmental damage to their ultimate minimum have been
accounted for

Industrial waste manzgement is a global concept that encompasses the planet, the continents,
the nations, the districts, the industry itself and the environment surrounding them. That is why
an environmental program to be successful it must start at the level of world concern by
international regulatory bodies such as the UN, ISO, WHO, etc.. down tc each nation, down to
each legislative and executive authority, down to the industrial community and to the people
living in their vicinity. Sometimes more concemned nations have to impose regulations on the
less concerned ones, the same can be said at the level of each industry and each individual.

ean Computer Auded Design

. . g
UAM Comnputer Awded Manulaclunng
. . - .
UM Coamputer Intgprated Manulaciunng

* _— .
Inteiationat Orpainvation for Standardizaton international entil hased s Geneva, wstablished i 1947, grouping
Tepreseatives of more than U comines and stnving o premwle global stendardization w erdut 1o fcditate ceonemie
exclunpe belween conntres The 18O 7000 simdards are Quakin Assurance standards. equivilent ie tie ANSIFASQC

G standards n the USA. 1o the Q900 standards in Canado and 1o the 38 3750 standards in the Tmited Kangdoem
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B - INDUSTRIAL WASTE, POLLUTION AND MANAGEMENT

“The elements of our environment: air, land and water are said to be pofluted when they are
sufficiently unacceptable for best usage, i.e.. drinking. bathing, eating, viewing. hearing,
breathing, and so forth *

Industrial wastes are potential environmental pollutants at four different levels of the
manufacturing process:

| - Materials - source pollutign invelving environmental damage

caused by extracting and transporting virgin renewable and non-
renewable raw materials, and recycling used materials, required
for production.

. Process-poliution originating in the production cycle itself’

3 - Product pollution concerns damage done 1o the environment by

the products in their every day use

- Residual pollution involving the disposal of products ence they
have served their useful lives.

A generalized list of industrial wastes is presented in "Appendix A", and are in general classified
by their degree of hazard to health, fire and their reactivity.

To cope with potential pollutants from industrial wastes the following general concepts must be
implemented at all levels (legislative, administrative, technical, operational, ...} by appropriate
awareness programs supported, by laws and regulations.

1 - Avoid waste: new concepts, new materials and techniques,
proper selection of raw material, low waste products.....

2 - Reduce waste: Efficiency in manufacturing, better design
criteria's, close tolerances changes, segregation, equalization,

by-product recovery, monitoring
3 - Recyele waste: Recovery of factory rejects, waste selection,
re-treatment, re-conversion of waste into other usable products. ...
4 - Eliminate waste; Chemical and biological reduction, physical

elimiration, grinding, incineration, special dump areas, lagooning,
and so forth....

These concepts can be put into execution by over 50 industrial waste treatment techniques,
“Appendix B, which can be combined as required to form different conceptual systems for
industrial waste management and of which we selected the following:

« The "0"” cfMuent industrial plant, an electronic manufacturing plant with mass and
energy balance.

* The industrizl complexing concept where environmentally balanced and compatible
industries are located in one area. Waste effluents from one plant can be used as raw
material for another piant

+ A standard petroleum waste recovery plant to cope with local requirements
complementary to the proposed sanitary waste treatment plant in Lebanon
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Table 4. Status of Water Anthorities Based on Completed Program

Activities
Water Type of Training Laboratory Monitoring Present
Authority  Unit Program Unit Control Status
Beirut Regional Completed  Equipped Developed Functjon*
Zah]e : . :: " "
Tripo}i . . L] " "
Saida . . H t L
Ein El-Delbhe " "

Kesserwan  Peripheral Completed  Equipped Developped  Function*
Qobayat n " " :: )
Barouk ! " " ) )
Baalback " " " ' '
Shamseen " " " ) )
NabhEl-Tasseh " " " ' o
Wadi J’elo L " H

Batroon Peripheral  Ongoing Equipped  InProcess In Pr?cess
Zgana " " " :: '
sidon " " [ ' '
I‘leell L " "

Jabal Amel  Peripheral  Completed  In Process In Process Not- Fu"nct**
Maten " " "

Qourat Peripheral  Ongoing In Process  In Process Not -Funct**
Bshari ) "

Al-Duniyieh - - - - B
Akkar - - - : '

* Functioning
** Not Functioning

YYe

IV. Conclusion

At present quality control activities based on continuous monitoring programs are
mainly directed towards achieving a major objective "Microbiological Safety of
Potable Water". This is maialy achieved through the following activities:-

- Protection of water sources, wherever possible
- Repair activities (water distribution network)
- Disinfection by chiorination

This is considered only as a direct defensive mechanism given the available resources,
and within the overall general constraints.

Effective quality control programs should, and will be directed toward the following
activities:-

- Enforcement of existing rules and regulations for the protection of natural
water sources.

- Rehabilitation of the water distribution networks throughout the country.

- Upgrading and re-activating of existing water treatment plants, so that
treatment processes will not be restricted to disinfection by chlorination.

Parallel to these activities the development of National Plans for the Management of
Sewage, Domestic Wastes and overall Industrial Wastes. This is of extreme

importance. Chemical contamination is a critical tssue that may become a major threat
within the existing environmental setting.

- YY§




1. Training Activities

A training program was developped for the rehabilitation of water technicians of major
water authorities in Lebanon. The program consists of :

- Two days workshop theoretical exposure to:
. The concept of an environmental system, determinants of water
quality, importance,and existing conditions.
. Water sampling techniques
. Water quality determination, analytical techniques.
. Water treatment processes.
. Water-bome disease outbreaks, case studies
- Six month on job training.
- One day workshop, final assessment

Manuals for 1) Analytical water quality determination

2) Investigation of water-borne diseases
Have been developed by the unit for the training program. To date, a total of 29 water
technicians have completed the training program, and received training certificates
from the extension program at the American University of Beirut. This is still an
ongoing activity. Table 4

2. Establishment of Monitoring Units

Regional and peripheral laboratory units have been established, or are in the process of
establishment, Regional laboratories are equipped to handle routine physical, chemical
and microbiological examination of water. Peripheral laboratories relate to routine
microbiological examination of water. The establishment of the laboratory umits
should be completed within the current year (1995). Table 4

The National Water Research Units will act as the reference laboratory for the
established units, as such, handling aspects beyond the routine analytical examination

of water.

YYv

3. Development of Monitoring Protocols

The de\_fel9ped p{otc.)cols for water quality determination relate to water sources, and
water within the distribution networks. The protocols specify:

. type of collected samples

. sampling techniques

. number and frequency of sampling

. quality determination parameters (physical, chemical & microbiological)

Development of the protocols related to:-

. type of water source
. baseline data on the quality of water source
. type of treatment applied (sedimentation, sand ﬂitration,chlorination...)
. size of population served
. season of the year
. type of storage and condition of distribution network
¥oblda;e monitoring networks have been developed for Water Authorities indicated in
able 4.

B. Ministry of Public Health

In collaboration with the Ministry of Public Health the following activities are being
conducted:
- Training programs addressed to Technicians of Governmental
Hospitals
- Training programs addressed to Public Health Inspector

The Central laboratory Unit will act as the reference unit for this program. At present,

a comprehensive water quality control program is being developped for
implementation by the Ministry of Public Health.
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- The bacteriological quality of potable water sources on the other hand is highly
deteriorated:
. Up to 70%of natural water sources (springs, wells) and reserveirs used for
drinking are exposed to fecal contamination.
. Up to 65% of water within the distribution networks is exposed to fecal
contamination .
. Levels of contamination are boosted during the dry season to an upper level
of 80% for natural water sources and 70% for water within the distribution
system.
. The bacteriological deterioration of natural water sources reflects on the
unproper management of sewage and solid wastes.
Sewage is mainly disposed through sink holes that replace properly designed
and constructed septic tanks. The geologic formations in Lebanon are highly
fissured and cracked to enhance infiltration of pollutants. Table 2

Table 2: Methods of Wastewater Disposal in Lebanon
Method Quality
Cesspoles 63.8
Sewer lines 362
100%

Final disposal sites are divided between disposal in water bodies ~ 60%, and land sites
~ 40% (raw sewage is directly used for irrigation purposes).

. Solid wastes, on the other hand are mainly disposed inland through open
dumping on land, and dumping in surface waters. Table 3

Table 3: Methods of Solid Waste Disposal
Methed Ouality
Open dumping 888
River dumping 7.8
Unspecified 34
100%

YYA4

- Water within the distribution network undergoes deterioration mainly due to:-

Water shortage that enforces intermittent water distribution mainly during the
dry season. This practice creates a negative pressure that leads to suction of
pollutants.

Existing distribution networks are old and highly corroded, which, in
addition, results in great losses of distributed water > 50%.
Repairs and maintenance are relatively non-existing and are highly limited to
crisis situation management.

- Monitoring and continuous surveillance of water sources and water within the
distribution network is relatively non-existent, and limited to crisis situation
management.

- Water treatment operations, even simple disinfection, is of insignificant value, mainly
due to the unproperly planned operation, non existing chlorinators, lack of chlorine gas
or bleaching powder, low doses that do not meet the water demand nor maintain a free
residual chlorine level of 0.2 - 0.4 mg/l.

Im. W ITY

Based on the existing conditions, the need for the development of a national system for
continuos monitoring and surveillance of the quality of potable water sources, was
identified as a priority activity for quality control programs.

A.  Ministry of Water and Electric Works

In collaboration with the Ministry of Water and Electric Works development of such a

program indicated the need for the following activities, in association with existing
Water Authorities:

YYA




L INTRODUCTION

i i i i joi ject by the
The National Water Research Unit was officially estabhsl?edasa joint projec
American University of Beirut, the Lebanese Council for Scientific Research
(NCSR),and the United Nations Children's Fund (UNICEF) on July 29, 1991. The
Unit identified the following objectives:

Short-Term:

a. Assess the physical, chemical and microbiological quality of potential potable water

sources in Lebanon, ‘ '
b. Identify, where possible, sources of pollution and channels of po!lutants infiltration.
¢. Identify possible intervention points to reduce and controtl pollution.

Long-Term;

a. Establish base-line data for future continous monitorin.g and surveillance.

b. Establish guidelines for the implementation of preventive conn:ol measures. e

¢. Research in water quality and treatment to develop and experiment simple, relevant
technologies for possible implementation. o

d. Research in wastewater quality , treatment and re-utilization.

e. Develop and recommend a National Water Policy.

. Mass media in water safety and usage.

II. ALITY OF POTABLE W R E

The National Environmental Survey that was conduct'ed by the Nati9nal Watq1
Research Unit was directed towards data collection relating to the foliowing essentia
parameters:

- Potable water sources (location, characteristics, quai.ity ..... ) .

- Refuse management (storage, collection, transportation and final dls;?osal).

- Wastewater management (rural and urban systems, treatment, ﬂnal dlSP.OS&l....).

- Household survey (demographic data, potable water sources, disinfection processes,
public awareness...).
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Data analysis revealed the following information:
1. Characteristics of Potable Water Sources

- Ground water sources (springs and wells) constitute the major potential sources of
potable water. These sources are being highly exploited, catchment areas of springs

are not properly protected nor controlied by enforcement of existing environmental
and legislation acts.

- Potable water sources are mainly located in agricultural and/or residential sites ~
65% which emphasizes the importance of agriculture activities, management of
domestic wastes, and sewage on the quality of these sources.

- The majority of water sources are located within densely populated zones. Table 1.

Table 1: Geographic Distribution of Potable Water Sources
Elevation (m) Distribution %
50- 500 336
500 - 1000 293
1000 - 1200 8.6
120G - 1450 13.8
Unspecified 147
100 %

protected against exposure to contamination sources, and as such may be deteriorated
through eutrophication processes.

- Water reservoirs, including rainwater catchment systems are not environmentally

2. Quality of Potable Water Sources

- The overall physico-chemical characteristics of water are within WHO guidelines.
As for the mineral content, the level of acceptability is marginal and may exceed 500
mg/l. This is reflected by high levels of carbonate hardness characterizing the
geological formation of limestone, dolomite and gypsiferous rocks. In addition, non-
carbonate hardness indicates sewage intrusion inland, and sea water infiltration along
the coastal zone. This reflects on the importance of continous monitoring of specific
macro-elements such as nitrate-nitrogen, sulfates, phosphates, chlorides.... that may
induce psychological effects in addition to economical implications.
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and composting are environmentally benign. Closer examination of the processes involved
show that regardless of the waste management option adopted, pollutants will be emitted
from any facility that posses MSW or utilizes materials derived from MSW.

The environmental and health risks of each method differ in the extent each medium {air,
water, and land) is impacted, and in total impact. Some of the management methods may
have emissions and/or effluents that are unigue. Each option will also impact differing
sizes of geographic area from regional to very small localized areas. However. when
viewed objectively no aspect of solid waste management is free of environmenta! jssues
and concems.
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carbon dioxide. The other gases that are produced include _ni':rcar.;en,":1 oxygen,
hydrocarbons, trace volatile organics, hydrogen sulfide, benzene, and vinyl chloride.

The presence of toxic organic compounds in landfill gas is altxil_:'at:ltcd 1o, (1) t]l]cgal
dumping of toxic compounds, (2} inadvertent disposal of small quantities of a nommal part
of household and commercial wastes, and (3) as a consequence of waste decamposition.

Normally gases and specifically methane starts to be e.v_olved in significant quantities after
the lapse of about 12-18 months from the initial depesition date pfthc waste,d hin 515
It has been suggested [7] that 50% of available Jandiill gas Wl’lli be evolve u.nf; n5-
years of placement of the waste. Traces of methang may still be detected a Er n';]any
decades, as was shown by measurements at landfill sites completed around 1900 where
several hundred ppm of gas were still present.

It is to be recognized that under some circumsiances landfill gas can pose an
environmental hazard due to the following factors [7]:

H i 1 1 L)
(1}.When the concentration range of methane in air is in the rangs 5-15% then an
explosion can oceur if a source of ignition is present.

(2) Landfill gas can contain up to 65% methane and under these cirs:t‘zmstanc;s t:e
residual gas is carbon dioxide. Although the methane causes the'mam. hazard, 1 t;
carbon dioxide occasionally has been found 1o collect preferentially in cellars o
buildings forming a potential asphyxiating atmosphere.

(3).Gas evolution occurs over many years but even a slo.w.rate of methane production
can result in the concentration of the gas gradually building up in confined spaces so
that the lower explosive limit is eventually exceeded.

i is si le, e.g. sands or gravels, or
4).1f the strata on which the landfill is situated are permeable, : ds or
“ fissured, e.g. chalk or sandstone, then the lateral as well as ven!cal diffusion of {andfilt
gas can eccur. Lateral diffusion will be encouraged by covering the landfill surface
with impermeable material, e.g. moist clay.

In order to avoid trouble the safest. cheapest, and easiest option is not te erect any
buildings on fandfill sites at all [7].

Control of landfill gas is achieved by venting the gas through pipes driven into the landﬁ;l
and around its perimeter barriers. Flaring contrels potential odorous compoun‘ds an
destroys much of the volatile gases. Some gas will inevitably escape to the ambient air
even with these systems in place.

Landfill gas may be exploited as a fuel source under the following conditions (1
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(1).Land fill must be of considerable size In the USA the minimum size is considered to

be a landfill having 1 million tons of waste in place with further waste being introduced
at a rate of at least 500-1,000 tonnes/day.

(2).The land fill should be at feast 10-13 meters deep. This minimum depth is necessary sa
that the gas may be extracted at a reasonable rate without air being drawn in through
the top cover. Ingress of air will result in a decrease in methane concentration

v - - N « - . ' .
accompanied by an increase in carbon dioxide and nitrogen content which will Jower
the calorific value of the gas.

(3). Careful consideration should be given to the method in which the 8as will be used. The
distance of potential users from the site will give an imponant effect on the econarnics.

One site in California 60 hectares in area and 2 depth of more than 76 m and 23 million
tons in place, produces 230,000 cubic meters of gas per day.

The principle environmental concern with landfi
of Jeachate into surface or ground water. The contaminants in the leachate of greatest
concem are heavy metals and toxic organics. The severity of water resources impacts

tends to depend on site specific conditions of geology, soils, water table, slope location,
and others.

Il disposal is the formation and migration

Protection of water resources is achieved through use of landfil] liners, leachate collection
systems; and daily, intermediate_ and final cover operations.

Impact of landfills on land may include reduci
decreased land values for the site and surrounding areas, and restrictions on the type of
vegetation grown on the site. An additional potential impact involves the atraction of
rodents, insects, and birds which can be potential carriers of disease. Ashfills do not

provide habitat for patential disease carriers because of the lack of usable food items in
ash.

ng the options for ultimate land use,

CONCLUSIONS

Solid waste management is an im
waste generation to the very last
and financial problems tha; requtire

portant part of our every day life, From the very start of
act of waste disposal, communities face environmental
environmentally and financtally sustainable solutions.

When selecting a process of collection, transport, treatment and disposal of solid wastes, jt
is imperative that each case be cvaluated individually taking into consideration all the
variable factors that could impact its viability and sustainability. There is not one single
process that may be considered as an ultimate solution to all problems that face solid
waste Management. For example , the public perception of the four MSW management
methods seems to be that incinerators and landfills are viewed negatively, while recycling
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* The air quality impact of composting consists of odors, entrained particulate and
hydrocarbon from the biodegradation/aeartion process. A well operated compost
facility will avoid the production of odors by not-allowing anaerobic conditions to
oceur.

* A potential concern is the possible leaching of metals or other contaminanis from the
compost piles or from land application of compost which may eventually end up in
groundwater or surface water.

* There is also concern that the compost process may not destroy disease vectors or
pathogens if compost parameters are not maintained within necessary ranges. The
potential exists that these pathogens could be spread by small animals or insects
invading the process area or by distribution of nonsterile compost,

In general, the composting process poses certain limitations which may restrict its use,
These limitations are exemplified by the following: (1) compost utilization can require
substantial tracts of land, (2) only a portion of the waste is suitable for forming compost;
the remaining waste must be incinerated or landfilled, (3) processing consists in reducing
the Jevels of trace elements, volatile organics, metals, glass and plastics in original waste,
(4) soil can be contaminated by the leaching of heavy metals, chlorinated organic
substances, pathogens, and toxic organics which may remain in the compost,

Incineration

Incineration is the combustion of either raw or processed solid waste, often with the
subsequent produclion of energy in the form of steam or electricity.

The two principie solid waste incineration processes are mass-burn and refuse derived
fuel. Mass-burn systems combust MSW with little or no sorting and separation of reusable
materials and has relatively variable fuel in terms of energy value, ash and moisture
content. RDF includes separation of many reusable materials and contains is composed
mainly of paper, fiber, and plastics and is fairly uniform in terms of energy value ash and
moisture. It, however contains contaminants such as heavy metals, glass and plastics,

The technology of converting and producing energy through incineration, known as
waste-to-energy has two distinct advantages: (1) reduction in volume of the waste by 90
te 95 percent, and (2) it has the capability to manage a large portion of the waste stream.
Furthermare, it could in cenain instance be a source of income to recover capital or
operating costs by sale of steam or electricity. Noncombustible materials are better
managed through other waste management methads.

Environmental issues associated with combustion technologies [6] are those related to air
quality and involve the emission and control of poltutants. Such poliutants include but are

AR

not limited to: particulate matter, sulfur dioxide, nitrogen dioxide, carbon monoxide,

. . ’
volatile organic compounds, and lead. Other pollutants that are analyzed and controlled
are heavy metals, fluorides, hydrogen chloride, dioxides, and furans. Mass-burn systems

Water quality impacts result principally from energy production: beiler blewdown in
which dissolved solids are removed from the process water resulting from various sources
anr}g the sections of the system. Other water quality impacts are from site drainage and
sanitary wastewater. Other water quality impacts result from the leaching of contaminants
from ash in fandfills.

Impact on land results from the necessity 1o dispose of the bottom ash (the material lefi on
the grates) and fly ash (the material carned over past the boilers ints the air pollution
cortrol equipment} generated when MSW is incinerated. The individval ar combined ash
stream may contain certain residual trace toxic metals inherent in materials or trace
organics as a result of combustion. The ash generated by MSW incineration must be
disposed in a landfill unless recycled in some manner such as paving or construclion uses.
Most facilities presenily combine bottom and fly ash for disposal.

Once disposed in a landfili, ash does nor generate methane or other gaseous air pellutants
that MSW landfil! disposal does because it 13 nert and will not decompose

Land Disposa)

Land disposal is the dispositien of solid waste on the land in the form of sanitary landfills.
Two types of landfills are normally practiced, uncontrolled and controlled Uncontrolled
landfills are those that do not have leachate and air emissions systems. Controlled landfills
are those equipped with gas control equipment for coliecting and flaring gas emissions as
well a5 Jeachate collection systems. B

A sanitary landfil is designed 1o spread lavers of solid wastes in a confined area, compact
the waste in the smallest praciical volume, and cover it with soil on 2 daily basis

Such a landfili should have a ieachate control and collection sys:ém‘ groundwater
monitoring, and gas menitaring and venting,

Alr quality impacts are generated by the decomposition of solid waste in the landfill. As a
resuli of the decompasition, gases are generated which include primarily methane and
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* saves energy and natural resources, and can be accomplished without the relatively
large capital outlays required by incineration and tand disposal,

the processing of waste 1o remove recyclables and processing of these materials for reuse
does, however, produce emissions and/er effluents that have negative environmental
impacts.

The proliferation and evolution of environmental requirements and human health effects
associated with combustion and land disposal indicate that solid waste contains a wide
variety of materials and substances with potential adverse effects. Recycling should not be
considered immune from these issues.

The activities related to the separation of different portions of the waste stream (glass,
aluminum, newspapers, etc) by the householder for curbside pickup, or for transporn by
the householder to a centralized processing facility have vertually no environmental impact
and should be known as source separation. However, subsequent activities related to the
recycling process embedy certain negative impacts which are presented by the following
[8]:

*  With the process of handpicking of materials from conveyors, workers are potentially
exposed to the variety of contaminants which may be present in the waste both by
physical contact and inhalation of dust or vapors.

* With the remanufacturing of materials into new products, the toxic or other trace
pollutants generated from the processes may not be easily guaniifiable. The
concentration and nature of the chemicals in recycling and remanufacturing processes
have similar potential to cause water or air poliution as landfilling or combustion.

In general there are three sources of contaminants in recycling processes: chemical in the
refuse, chemical added to waste materials to facilinate reprocessing procedures, and
secondary chemical compounds inadvertently created during the recycling process by
chemical or thermal action;

for example:

*  Most metals recovery processes are thermally based, resulting in poliutant emissions to
the air. In aluminum smelting a variety of substances, many of which are chlorine
based, are added to separate other metals from the melted aluminum, to protect the
aluminum from exposure o air and to drive off contaminants. When insulated copper
or aluminum wire or aluminum cans are smelted at recycling plants, lead, cadmium,
and other heavy metals that are in the original paint or insulation will be in ash and
stack emissions. The major pollutants from such processing are metallic chlorides and
oxides, acid gases in the form of hydrogen chloride and hydrogen fluoride and chioride
gas. The potential for the formation of trace chlorinated hydrocarbon compounds
exists. Acid gas emissions from other secondary metals processing of lead have been
quantified.

Yi

* Water quality impacts- Paper is ofien de-inked during recycling process. Lead is often

a trace cor}:a.minant in these inks in concentrations up 1o 600 ppm. Modern inks used
inmany printing processes use a variety of hydrocarbon compounds including acrylics
plast:f:s, numerous resins, pigments, varnishes, defoamers and alcohols. Paper ilsel;'
contains chemicals added during manufacturing as preservatives, brighteners, and

stream,

Composting

Compnstm_g 1s the controlled biological modification or microbial degradation of organic
waste o yield a humus-like product. Both recycling and composting require sorting and
separation of the solid waste stream, and composting can be thought of as a type of
recycling involving the organic portion of solid wastes stream ’

The various Ponions of the waste stream to which composting may be applied include
yard waste, ?ulchen waste, peper, cardboard, ete. It can also be applied to sewage sludges'

competitive when compared'to the costs of other solid waste disposal options in recent

years. It has been estimated that €omposting can manage 40-65% of the solid waste
stream,

In its report (5], EP_A d_esignaied composting as a preferred option along with waste
red.Lz.cF:on and recycling in areas that lack markets for energy from waste 1o energy
facilities and have a smal) population base.

Among the pesitive impacts of composting are:
* Composting is the ideal method of managing of leaves and yard waste and it does not
pose a_probl_em for other methods of waste mznagement. (Yard waste is not desirabje
for ncineration because of its moisture content and the fact that it is a significant
con:rlbut.or to the formation of nitrogen oxides. Yard wastes cause sertling and water
aggregation problems in landfills.)

Yard waste can enhance the quality of MSW compest, bu: may be more salable when
compo.sxed alone, as it is jess likely 1o contain undesirable contaminants. Yard wastes
are easily separated from other housshold wastes,

Compost derived from MSW wijl have environmental impacts from the processing of the

waste stream (sorting, size reduction, etc), and the composing process itself. Dust
emussions resuli from waste stream processing. These impacts are enumerated by:
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newspapers, magazines, eic. in their original form or using them as raw material in
manufacturing products.

Recovery and reuse is an important element of solid waste management planning. Energy
recovery as well as the recovery of solid wastes components for reuse in industrial
production offer an economic benefit and lessen demands on treatment and dispasal
requirements.

Solid waste as an enerev source

Rapidly escalating energy costs over the past two decades have increased the interest in
investigating possibilities of converting salid waste into usable energy. Increased attention
was given to the study of types, quantities, compesition, and distribution of sclid wastes
with fuel potential.

In this context, heating values, i e. the quantity of heat generated by complete combustion
of 2 fuel, were evaluated for various components of solid wastes. This parameter estimates
the energy potential of solid wastes znd thus the possibilities of converting solid wastes
into usable energy. Furthermore, it assists in approximating the impact of source
separation and other recycling activities, or other changes in waste composition on the
energy content of the waste stream.

A number of energy recovery technologies from municipal solid wastes {MSW) were
developed and are in use. These include [1]

* Waterwall incineration” Combustion of unprocessed MSW {mass burning) or
processed MSW in a furnace with integral boiler tubes.

* Modular incineration: Combustion of MSW in relatively small starved-air furnaces
with heat recovery boiters or heat exchangers.

* Refuse-derived fuels (RDF). Technologies which produce solid fuel by processing
MSW into combustible and noncombustiible fractions. The resulting fuel can be cofired
with fossil fuel or burned alone

* Pyrolysis: Technologies which process MSW in an oxygen deficient environment to
produce gaseous, liquid. and/or solid fiels

*  Anaerchbic digestion | A development technology adapted from anaerobic digestion of
wastewater sludges.

* Landfill gas recovery: Collection of gas generated during decomposiiion of landfilied
MSW.
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The tl'u:rmal output of a recovery system is determined by the product of the waste output
Quantity, waste energy content, and the boiler efliciency. The system availability (the

percentage of time the system js functional) is also to be incorporated in the evaluation
process.

Solid waste as a material sQurce

Recoverable solid waste components for reuse in industrial production include:

* . N . .
Ferrous metals: Irgn and stee! resulting from home scrap, industrial or processing

scrap, and obsolete or post consumer goods,
®

Nonferrous metals:_ch, aluminum, copper, and stainiess steel. The sources include
home scrap, industrial scrap, and cbsolete or post user scrap.

*  Glass With the exception of

plants, MSW offers the ]arg;sa source of waste glass. It is estimatad (USA) that on the

readily available in most areas at comparatively inexpensive costs, glass recycling

. ! L (1) reduction in energy, {2) reduction in
water consumption, (3) improvements in the melt reaction for glass, and (4) reduction
w solid waste disposal requirements.

Paper and plastics: The proportion of paper and plastics in MSW stream vary with
lecanon.'ln the United States Paper comprises about 35 percent and plastics abour &
percent; in Lebanon figures are given 2t 113 and 11! percent, respectively. Typicalty
newspapers comprise 25 percent | corrugated 35 percent, and other categories and
mixed papers form the remaining 40 percent of the paper fractions. Of the plastics
polyo.]eﬁns account for 75 percemt of the Plastics while styrene polymers anci
poI}\.'myllchIorides form 15 and 10 percent, respectively. Source-seperated waste paper
s primarily used to make new paper and paperboard products, with the remainder
being used for such products as cellulose insulation and building products or may be
gxgoncd. Mechanical recycling of paper and plastics from mixed wastes has been
limited by both technical and economic factors.

Environmenta impacts of recvcling

Besides the positive impacts that recycling presents such as-

prevents potentially usefil material from being combusted or landfilled thus
preserving waste disposal capaciiy, ‘




Experience in the U.S. has shown that contract collection is the least expensive followed
in order of expense by franchise collection, municipal cellection, and private collection,
The relative costs are 1.00, 1.07, 1.15, 1.61, respectively [1]

In some cases when disposal sites are quite far from the collection area, transfer stations
are used for the purpose of increasing crew and truck productivity. Establishing such a
station will allow the route vehicles 1o empty their toads and return quickly to collecting
refuse while a larger vehicle transports the loads of several collection vehicies to the
disposal site. Fransfer stations should be located near the center of the coliection area,
convenient 10 good haul routes, and zoned industrially or commercially. It should not be
located in residential areas.

PROCESSING 4]

Very often solid wastes have to underge some sort of processing before treatment or final
disposal. The different forms of processing that are mostly used include shredding,
screening, magnetic separaticn, air classification, and baling.

The purpose of shredding is to make the material more uniform and, hence, more
predictable. It is normally practiced prior to any separation operation. Were resource
recovery is an ultimate goal, shredding and separation systems are installed. Shredded
solid wastes may be disposed also in landfills with the added advantages of, (1) volume
reduction, (2) reduced vector problems, (3) reduced,fire hazards, (4) reduced odor
potential, and (5) reduced Jitter problems. Different machines are used for shredding which
are manufactured in two basic configurations: horizontal and vertical shaft machines.

Screens, sometimes called rotary screens or rotary tubes, are used for the separation of
sclid wastes based upon panicle size. These are normally custom manufactured, however,
some standard screens are available.

Magnetic separators are used for separation of ferrous scrap which is a relatively easy and
inexpensive operation to accomplish. The ability of reclaiming clean ferrous scrap through
magnetic separation depends on the effectiveness of the shredding process in that
shredders that are able to impart higher shear and lower impact 1o the refuse will tend to
produce cleaner scrap. Different types of magnetic separators are available on the market.

Air classification is a unit process used in the separation of solid wastes. It is based on the
principal that a rising current of air effects the material -separation because of the
differential density of the refuse components. Air classifiers operate because viscous drag
on some of the particies is able to overcome the force of gravity. An air classification
system consists of {1) an airtight feeder, (2) a separation chamber with a top and botiom
exit, (3) a receiving settling chamber, (4) a prime mover (vacuum fan), and (5) a heavies
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takeaway conveyor. The entire system is generally provided by a single manufacturer
except for the feed and takeaway conveyors.

Baling is basiczlly a simple compression process used for achieving a significant reduction
in volume occupied by solid wastes Baling also produces a predictable product, the bale,
that is both much easier to handle and produces much less veids at the disposal site. Baled
solid waste is less prone to methane generation; generally will not support combustion;
and produces a leachate of a less concentrated character.

TREATMENT AND DISPOSAL

Until two decades ago, the most accepted solid waste management practice was land
disposal; first in open dumps, and later in sanitary landfilis A crisis issue first became
apparent in densely populated areas, where existing land disposal facilities were filling up
The lack of land available to construct new facilities became the main problem,
Furthermorc, health and environmental risks posed by land disposal have resulted in
stringent regulations that have had the effect of further reducing the sites available for
la.ndﬁlls. The amount of waste generated continues to increase, while processing and
disposal capacity available to handle mixed solid waste decreases. The evaluation,
.developmem, and use of alternate meihods for solid waste management became pressing
issues.

In a recent study 3], the U.S. Envirommental Protection Agency (EPA) identified waste
reduction and recycling as preferred activities with incineration and land disposal as the
other paris of an integrated waste management system. EPA acknowledges that the bulk
of waste will be managed through cambustion of znd landiills, however, it emphasizes the
need for a significant shift to source reduction znd recycling.

This section, besides discussing the besic components of the types of solid waste disposaj

opucns e.g. recycling, composting, incineration, and landfiiling, will also address ths
potenual pollutants and environmental impacts of each of these options.

Recycling - Recovery and Reuse

Sclid wastes are by definition those wastes other than liquid or gases which are deemed by
their owner (generator) to no Tonger fit for use or possess value and are thus discarded.
This concept, however, applies to the owner and not to others who might still find value in
these wastes and are willing to reclaim and recycle them.

Ref:yclmg may be defined as the recovery and reuse of some component materials of the
solid waste such as aluminum cans, automobile tires, glass bortles, lead-acid batteries,
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The following table presents a practical array of constituents usually found in municipal
solid wastes.

Table 1 Constituents of Municipat Solid Wastes {1]

Combustible Noncombustible

Newsprint Ferrous

Other paper Aluminum

Diapers Nonferrous

Textiles and garments Glass

Plastics, film Brick

Plastics, rigid OBW (oversize bulky wastes)
Food wastes

Wood

Yard wastes (grass clippings)
Sweepings (floor of sorting area)

Gross samples are sorted into these constituents and percentage weights and densities
determined. Random fractions of the combustible constituents are accumulated for
laboratary analysis to determine the maisture, calorific value and ash content,

Typical characterization results are presented in the following table:

Table 2 Comparative Compositions of Municipal Solid Waste

Waste Constituent Weight, %
USA 1] UK [2] Lebanon {3]

Paper/Cardboard 42 32.5 11.3
Diapers/garments 52 22 42
Plastics 4.5 1.0 11.0
Food waste 17.9 193 62.4
Wood 4.5 - -
Metals 113 7.1 29
Glass/brick - 79 5.6
OBW 127 - -
Others L9 30.0' 26
Moisture, AR 27 10-12 71.9
Higher Heating Value, 9400 . 8032

Bu/lb MAF

1. Includes 22.9% dust and cinder, 4.5% large cinders, 2.6% Unclassified debris
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COLLECTION AND TRANSFER

Collection and transfer of solid waste is the major compenent of the management process.
Seventy-five 1o eighty percent of the solid waste budget is normally spent on collection
and transfer activities [1]. Effective management of these activities could result in
substantial budgetary saving,.

Sclid waste collection and transfer can be performed trough public, private, or mixed
public-private service. Public arrangements place control in the hands of a governmental
unit, while private arrangements place contro] under a private company or individuzl.

Public solid waste collection is conducted by municipalities which retain control of
administration and/or operations. Public arrangements mey take the form of either
municipal collection, where waste is collected by public employees using publicly owned
equipment; or contract collection where waste is collected by a private firm under contract
1o @ municipality. In this case the contractor owns the equipment, furnishes the employees,
and manages the operations. The public agency stipulates the service level, collection
frequency, and other program elements such as container characteristics or hours of
operation. The public agency retains the responsibility towards the customer,

Private arrangements normally place the coltection responsibility and control with one or
more private firms whereby collection firms are paid directly by the customer.

The principal forms of private arrangements are franchise collection, private collection,
and self service.

Franchise collection consists of a governmental unit giving a private firm an exclusive
license for a fixed period (seldom less than three years) to serve a particular area,
The public agency enforces the licensing arrangements,

With private collection, little public regulations of collection practices are offered. The
level of service is arranged between the customer and collector. Customers are permitted
to change collector firms at their wish,

Self service is the practice of letiing the generator take the waste directly to a transfer
station or disposal area. This service is most ofien used by small communities in rural
areas.

All of these arrangements have their advantages and disadvantages. Deciding whether
public or private services are more appropriate within a particular collection area requires
a perceptive understanding of the community and clearly articulated collection aims and
priorities. Service recipient, service provider, service arranger, and service type are
particularly important elements in choosing public or private service.
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INTRODUCTION

The collection and disposal of solid wastes is an area of environmental engineering that is
developing very rapidly. The fast increase in world populztion is translated into a similar
increase in quantities of solid waste generated dzily. This phenomenon creates a serious
problem that is augmented by the scarcity of land suitable for dispasal and the stingent
reguiations that are emerging with regards to the disposal of these wastes. This situation js
driving the generator of the wastes 1o employ improved and new technologies of
collection and disposal and to resont 10 methods of waste reduction such as recovery and
reuse. Furthermore, the concept of sustianability is now an important factor that is
seriously considered in waste managerment,

In this presentation, the source, effect, and characterization of solid wastes are initially
discussed. Collection, transport, znd processing practices are next introduced. Finally,
treatment and disposal techniques are presented with special stress on the environmental
issues common to solid waste management methods.

SOURCE AND EFFECTS

Sclid wastes are generated by almost every activity and by everybody to some degree. The
amount generated varies by season, geography, socioeconomy, and time.

Generation of solid wastes can be divided ints residential {(houszhold-type wastes) and
nonresidential (commercial, light industrial, and other wastes). Certain industrial wastes
may be classified as toxic or hazardous.

The average househald refuse generated per capita per day in the USA has been repored

to vary with family size from 3 kg for a family of one to 0.6 kg for a family of 7 and an
average of 0.9 kg for a family of four persons [1]. A recent study [2] determined the

Yéa

average residential per capita refuse generation during the summer season in Lebanon to
be 0.75 kg per day. Nonresidential waste generatiori rates vary with the activity generating
the waste, Some figures have been presented [1] relating unit waste generation factors to
the generating source.

Environmentally, solid wastes are characterized by being a highly visible entity when
related to liquid and gaseous wastes. The latter are quickly relegated to a burried sewer or
are dispersed into the atmosphere in the case of gases.

Solid waste management has & profound impact on the local environment. Improperly site-
stored refuse may result in a number of negative impacts on health and sesthetic
sensibilities. The principal environmental effects of collection relate to the care exercised
by the collector in avoiding spilling refuse from containers and picking up loose material,
Empty containers left on the curbside and street side could present a potential hazard to
traffic. As for processing and disposal methods, numerous and grave environmental effects
are attributed to these activities which will be addressed in a later section.

CHARACTERIZATION

Endeavoring to characterize solid wastes is practically an impossible task because of the
continuous variation in quantity, compasition, and physical and chemical character of the
material from community to community and frem time to time.

Solid wastes characterization is however needed for various purpeses: (1) the data is
required for planning, economic analysis, design, and subsequent management and
operation of a processing or disposal system; (2) in case of rehabilitation of a facility, it
redefines the quantity and type of waste for disposal; (3) plant optimization, emissions
monitoring. or malfunction analysis of 2 waste-to-energy facility can be expedited by the
characterization of the waste being processed.

With all the efforts expended internationally in waste characterization, there have been no
standard methods, procedures,. ar programs established to achieve the cbiective.
Investigators depended on their individual resourcefulness to satisfy the current need for
information and data,

The two fundamental reasons for sorting and sampling when characterizing municipal
solid wastes are:

* To determine the constituent mix from the standpoint of recovered secondary

matenials for reuse and recycling.

* To determine the character of the waste for use as a fuel or just incineration.

YEA
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Site selection is done in three steps on the basis of environmental
aspects. The first step, at macro level, uses the highest degree of
abstraction. In the subsequent steps more detailed information is
taken into account. In the third step, multi-criteria evaluation methods
appear to be the most suitable techniques to handie a wide range of
divers information,

The systematic approach to site selection within the
environmental impact assessment procedure as presented in this paper
makes it possible to order differences is opinions. It clarifies which
arguments (criteria) prevailed in the selection of a site alternative as
well as in what way public inquiry has been taken into account. This
approach leads to a better understanding of the administrative

decision, which may well enhance public acceptance.
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E - An INDUSTRIAL WASTE MANAGEMENT PROGRAM FOR
LEBANON:

A typical industrial waste management program for the treatment
of industrial effluents in Lebanon would encompass the following:

1 - Analysis and Classification:
International aggreements and convention, national legislation

air, water and land quality definitions.
2 - Field Survey:

Statistical distribution of the Lebanese industry by Zone and type
with the explicit definition of waste elements generated v/s raw
materials used, data collection.

3 - Analysis and Present Situation:

Data analysis v/s ambient environmental elements, international
aggreements and national legislation.
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Differcnces between potential sites for a landfill can be far more
important in reducing the environmental impact than technical
measures on an arbitrary site. This makes the choice of a site for a

new landfill an important one.

Including site selection in the environmental impact assessment
procedure has the advantage that public character of the procedure
enables interested parties to supply information, opinions or criticism
relevant to the decision.
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4 - Proposal for a Waste Management Concept:

Waste management programs for cach industrial Zone and each
type of industry, or group of industries.
5 - Determination of steps to be taken:

Choice of the appropriate technologies and administrative
procedures;

6 - Installations:
Promotion of primary waste treatment at the level of each

industry (Compacting, reductuin), or group of industries (industrial
comlexing concept).

Promotion of secondary treatment the pational level for spectal
wastes (toxis, metals...)

7 - Economic Viability Studies:
At the local and national levels.

8 - Evaluation of Environmental Impact of Waste Management
Plan,

9 - Regular Review and Update of the Waste Management Plan.

The implementation of an industrial waste management plan at
the national level is a mus if we want to monitor and regulate the
Quality of Life. There are no open end processes; whatever is
drained from naturel resources must be restotred with no damage
(ultimate target of waste management), if we want to preserve our
naturel habitat from irreversible collapse.
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At present quality control activities based on continuous
monitoring programs are mainly directed towards achieving a major
objective «Microbiological Safety of Potable - Water». This is mainly

through the following activities:
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individually taking into consideration all tile variable factors that
could impact its viability and sustanability. There is not one single
process that may be considered as an ultimate solution to all problems
that face solid waste Management. For example, the public perception
of the four MSW management methods seems to be that incinerators
and landfills are viewed negatively, while recycling and composting
are environmentally benign. Closer examination of the processes
involved show that regardless of the waste management option
adopted, pollutants will be emitted from any facility that posses MSW
or utilizes materials derived from MSW.

The environmental and health of each method differ in the extent
each medium (air, water, and land) is impacted, and in total impact.
Some of the management methods may have emissions and/or
effluents that are unique. Each option will also impact differing sizes
of geaographic area from regional very small localived areas.
However when viewed objectively no aspect of solid waste

management is free of environmental issues and concerns.

YV

- Protection of water sources, wherever possible
- Repair activities (water distributiori network)

- Disinfection by chlorination

This is considered only as a direct defensive mechanism given

the available resources, and within the overall general constraints.

Effective quality control programs should, and will be directed
toward the following activities:

- Enforcement of existing rules and regulations for the protection
of natural water sources.

- Rehabilitation of the water distribution networks throught the
country.

- Upgrading and re-activating of existing water treatment plants,
so that treatment processes will not be restricted to disinfection by

chlorination.

Paralted to these activities the development of National Plans for
the Management of Sewage, Domestic Wastes and overall Industrial
Wastes. This os of exterme importance Chemical contamination is a
critical issue that may become a major threat within the existing

environmental setting.
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Solide waste management is an important part of our every day
life. From the very start of waste generation to the very last act of
waste disposal, communities face environmental and financial
problems that require environmentally and financially sustainable
solutions

Which selecting a process of collection, transpotr, treatment and

disposal of solid wastes, it is imperative that each case be evaluated
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