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1 LABORATORY SAFETY
1.1 Scope and Application

1.1.1 Introductory to Laboratory Safety

A variety of hazards exist in the laboratory. The risks associated with these hazards are greatly
reduced or eliminated if proper precautions and practices are observed in the laboratory. To
manage these risks, and in response to a heightened concern for safety in the workplace, JICA
Expert Team has developed this chapter. This chapter is intended to be the cornerstone of a
safety program designed to aid staff in the DFEAs in maintaining a safe environment during
analyses.

1.1.2 Laboratory Safety Objective

Laboratory Safety provides control measures essential for protecting all laboratory occupants
from potential chemical and physical hazards. These controls consist of, but are not limited to,
1) policies, 2) guidelines, 3) training requirements, 4) standard operation procedures (SOP), 5)
personal protective equipment, and 6) laboratory audits.

This chapter describes a minimum level of safe practices that are expected from all individuals
involved in the laboratory operations.

1.1.3 Laboratory Safety Responsibilities

JICA Expert Team recognizes the need to use chemicals and other potentially hazardous
materials for the purpose of analyzing. At the same time, JICA Expert Team is committed to
ensure the safety of the employees, and visitors.

Considering this matter, JICA Expert Team has designated specific responsibilities for
developing and implementing the Laboratory Safety to the Laboratory Safety Staff.

The Laboratory Safety Staff will complete the following duties:

1. Respond to chemical emergencies as needed.

2. Write, distribute, and update the Laboratory Safety Manual.

3. Ensure that the Laboratory has all of the needed equipment to pervert any accidents.

4. Ensure that the laboratory has all of needed caution sings.

5. Upon completion of repairs to safety equipment.

6. Oversee the Laboratory Staff with respect to inspections, hazard evaluations, and
recommendations for compliance.



Note: All of the laboratory employees and visitors should follow and obey general safety
rules, otherwise, the director should be reported.

1.2 Standard Operation Procedures

1.2.1 General Safety Guidelines

1. Always wear proper eye protection in dangerous chemical work (such as COD samples
preparation and analysis). Contact lenses should normally not be worn. Fitted goggles are
essential if, for therapeutic reason, contact lenses must be worn.

2. Always know the physical and chemical hazards associated with the materials that are being
utilized in the lab.

3. Always wear appropriate protective clothing. For example, a suitable lab coat or apron.

4. Confine long hair and loose clothing. Do not wear high-heeled shoes, open-toed shoes,
sandals or shoes made of woven material.

5. Always wash hands and arms with soap and water before leaving the work area. This applies
even if you have been wearing gloves.

6. Never perform any hazardous work when alone in the laboratory. At least two people should
be present.

7. Be familiar with the location of emergency equipment - fire alarm, fire extinguisher,
emergency eye wash and safety shower. Know the appropriate emergency response
procedures.

8. Use equipment and hazardous chemicals only for their intended purposes.

9. Never mouth pipette chemicals when transferring solutions. Instead, you should always use a
mechanical pipette or pipette bulb to transfer solutions.

10. Use a hood whenever there is a possibility of poisonous or irritating fumes being emitted
from the chemicals being utilized.

11. Never leave an experiment unattended while it is being heated or is rapidly reacting.

12. Keep equipment back from the edge of the lab bench to prevent spillage.

13. Support all beakers and flasks with clamps. Do not use cracked or chipped glassware.

14. Use extreme caution with flammable solvents.

15. Read all labels on chemicals carefully before using them in the lab.

16. Report any accident immediately.

1.2.2 Eating, Drinking, and Smoking

Eating, drinking, smoking, gum chewing, applying cosmetics, and taking medicine in
laboratories where hazardous chemicals are used is strictly prohibited.

1. Food, beverages, cups, and other drinking and eating utensils should not be stored in areas
where hazardous chemicals are handled or stored.



2. Glassware used for laboratory operations should never be used to prepare or consume food or
beverages.

3. Laboratory refrigerators, ice chests, cold rooms, ovens, and so forth should not be used for
food storage or preparation.

4. Laboratory water sources and deionized water should not be used for drinking water.

5. Laboratory chemicals should never be consumed or tasted.

6. Do not smoke in chemical laboratory. Be aware that tobacco products in opened packages can
absorb chemical vapors. For this reason, laboratories will never be considered smoking areas.

1.2.3 Housekeeping and Maintenance

In the laboratory, keeping things clean and organized can help provide a safer environment.
Keep drawers and cabinet doors closed and electrical cords off the floor to avoid tripping
hazards. Keep aisles clear of obstacles such as boxes, chemical containers, and other storage
items that might be put there. Avoid slipping hazards by cleaning up spilled liquids promptly
and by keeping the floor free of loose equipment such as glass beads, stoppers, and other such
hazards. Never block or even partially block the path to an exit or to safety equipment, such as a
safety shower or fire extinguishers. Use the required procedure for the proper disposal of
chemical wastes and solvents.

The work area should be kept clean. Clean the work area upon completion of a task and at the
end of the day. The custodial staff is only expected to perform routine duties such as cleaning
the floor and emptying the general trash.

In preparation for any maintenance service such as, fume hood repair, plumbing, electrical etc.
the laboratory staff must prepare the laboratory before the maintenance personnel arrive.
Whenever possible remove hazards that maintenance personnel may encounter during their
work activities. For example, infectious agents, radioactive materials or chemicals must be
moved to a secure area prior to initiation of maintenance work.

1.2.4 Hazardous Waste Storage and Disposal

Individual users of hazardous materials have specific duties and responsibilities. These
responsibilities include hazardous waste identification and waste minimization as well as proper
waste storage and disposal. Following notes should be taken into account.

1. Hazardous waste must be handled carefully and cannot be recycled or treated on-site.

2. All waste must be labelled properly. Container labels must match the information which
appears on the hazardous waste pickup request form.

3. The waste must be packed in sturdy containers weighing no more than about 20 kg.
Containers must be in good condition and compatible with the chemicals they contain.

4. Staff in the laboratory should not accept containers which are damaged or show evidence of



leakage.
5. Individual waste bottles or cans in the container must be packed with crumpled newspaper to
prevent breakage and to protect them during transport.

1.2.5 Spills and Accident Reporting

Spills

It is the responsibility of each individual using hazardous materials to become familiar with the
emergency response procedures dictated by the manufacturer of such materials. Small spills and
minor incidents should be handled by properly trained laboratory personnel.

The following general rules should be followed in the event of a major hazardous materials spill
or other incident:

1. Quickly evaluation the situation

Ask the following questions:

Is someone injured or requires immediate medical attention?

Is the spill manageable with the personnel and resources in the laboratory?
Is there a danger to others outside the laboratory?

2. Activate evacuation (fire) alarm, if necessary, for the building

Be familiar with the sound of the alarm system in your facility. If the spill/incident could
threaten the health of individuals in the building, activate the alarm.

3. Call 113 for help

Tell 113 dispatchers as much detail as possible about the spill/incident. If possible, locate a
Material Safety Data Sheet.

4. Attend to life-threatening injuries

The primary concern in the event of an emergency is to protect life and health of others.
Only give first aid treatment to the level at which you have been trained.

5. Assist emergency responders as needed

Emergency assistance should be summoned, then they will arrive on scene and take control
of the incident. Cooperate with them to the fullest extent possible.

Accident Reporting

All accidents should be recorded and reported to the Director of the DFEA, then to the GCEA.



1.3 Standard Laboratory Control

Laboratories should be designed to limit specific hazards in a controlled environment. Once
new hazards are introduced into a laboratory environment, the laboratory may need to be
modified in some respect to mitigate or avoid an undesirable or adverse condition arising from
the new hazard. There are a variety of facility designs and engineering controls that can be
utilized in a laboratory to control chemical or biological hazards.

1.3.1 Ventilation

The importance of clean uncontaminated air in the laboratory work environment is well known.
Ventilation controls should be readily available and easily accessible to ensure that the
laboratory air is continuously replaced and that concentrations of toxic substances do not
increase during the workday. Additionally, the ventilation system should ensure that the toxic
substances are not recirculated from laboratory to laboratory or within the building. There are
two main types of ventilation systems, 1) heating, ventilation and air conditioning (HVAC), and
2) local ventilation.

1. HVAC systems are designed primarily for temperature, humidity, and air quality.

2. Local ventilation systems are designed to remove the contaminants generated by an
experiment or device to the exterior of the building.

1.3.2 Safety Equipment

All laboratories should be provided with safety showers, eyewashes, and appropriate fire
extinguishers. Adequate ventilation, wash sinks, and approved waste disposal receptacles are
also necessary. All of these should be conveniently located, properly maintained, and frequently
tested. Special consideration should be given to ensure accessibility to safety equipment as well
as ease of evacuation of physically disabled individuals.

1) Fume Hoods

2) Hand wash Stations

3) Safety Showers

4) Eyewash Stations

5) Fire Extinguishers

6) Safety Containers for Flammable Liquids
7) Flammable Storage Cabinets
8) Corrosive Storage Cabinets
9) Biological Safety Cabinets
10) Autoclaves

11) Refrigerators



1.3.3 Personal Protective Equipment

Clothing

Loose or torn clothing can fall into chemicals or become ensnared in equipment and moving
machinery. Aprons, lab coats, and other protective clothing, preferably made of chemically inert
material, should be readily available and utilized in a laboratory environment. Hair should also
be restrained because loose hair can catch fire or dip into chemical solutions. A laboratory coat
or an apron should be worn when working with hazardous chemicals. This is particularly
important if personal clothing leaves skin exposed. Since many synthetic fabrics can adhere to
the skin when burning, and thereby increase the severity of a burn, cotton is the preferred
laboratory clothing fabric.

Eye and Face Protection

Laboratory work may require eye and face protection to reduce the possibility of chemical
exposures due to splashes. Eye protection is usually required of everyone who enters a chemical
work area. The type of eye protection needed depends on the circumstances. Typically, safety
goggles that protect the top, bottom, front and sides of the eyes is mandatory. Safety goggles
should not be worn in conjunction with contact lenses, except for therapeutic reasons. If contact
lenses are worn the co-workers should all be aware of this, in case an accidental splash renders
the wearer of such lenses incapable of washing or rinsing his or her eyes.

Face shields are necessary when working with severely corrosive liquids, with glassware under
reduced or elevated pressure, with glass apparatus used in combustion or other high-temperature
operations, and when there is a possibility of an explosion or implosion.

Hand Protection

The purpose of gloves is to protect against abrasions, cuts, punctures, snags, chemical burns,
thermal burns, and temperature extremes in the work environment. There is a variety of gloves
on the market to choose from depending on the chemical, the instrumentation, and the
environment in which the hazardous material will be handled.

Respirators

In a laboratory environment respirators may sometimes be relied on if the engineering controls
and laboratory design do not adequately limit the potential exposure to hazardous air
contaminants. The proper selection and type of respirator used should be based on a thorough
analysis of the specific activity planned.

1.4 Safe Handling Requirements in the Laboratory

Seventy eight percent of laboratory accidents are due to human error according to statistical data.



When operational requirements for safe handling of chemicals in the laboratory are followed,
the chance of an accident due to human error will be reduced.

1.4.1 Hazard ldentification

Flammable liquids, toxic chemicals and highly reactive chemicals must be handled in a manner
which poses no substantial hazard to human health and will not be deliberately discarded with
the general waste or by any route into the sanitary sewer system.

While chemical hazards are probably the most widely recognized in the laboratory
environmental there are other potential hazards which need to be identified. These include
biological, radioactive, electrical, mechanical and physical. It is important that all potential
hazards in the laboratory environment be evaluated and controlled as much as possible.

1.4.2 Labelling

There are generalized labelling practices that have been established to protect laboratory
employees from physical and health hazards associated with working with hazardous chemicals.

These labelling practices require that:

1. Labels on incoming containers of hazardous chemicals must not be removed or defaced.

2. All chemical containers used in the work place must, as a minimum, be labelled with the
identity of the hazardous chemical and appropriate physical or health hazards.

3. Chemicals received from the manufacturer or distributor must also be labelled with the name
and address of the chemical manufacturer or distributor.

4. When material is transferred from a labelled container to an unlabeled container, a label must
be placed on the unlabeled container. The new container of chemicals must be labelled with
the identity of the chemical(s) as well as with appropriate physical or health hazards.

1.4.3 Common Chemicals and their Hazards

It is the responsibility of every individual who handles chemicals to be aware of the specific
hazards and handle them in a safe manner. This responsibility begins once the material is
received at the laboratory and ends only after the material has been disposed of in accordance
with applicable federal and state guidelines.

The following are general guidelines for general chemical storage and transport:

1. All hazardous chemicals must be stored in a manner to minimize exposure to personnel. All
chemicals should be dated as to when received and again when opened.

2. Peroxide forming compounds (e.g., ether, dioxane) must be discarded six months after
opening, or one year after receipt which ever comes first.

3. Acids and bases must not be stored in flammable cabinets. Acids should be separated from



bases.
4. Incompatible chemicals must not be stored together.
5. Large volumes or numerous bottles should be transported on carts. Carts used for transporting
hazardous substances should have sides of sufficient height to restrain containers on the cart.
6. Avoid lifting containers solely by the neck ring whenever possible.

Safety in our laboratories is the most important consideration of the laboratories. Successful
laboratory operation requires full knowledge of the common chemicals and their properties. To
enhance safety in the laboratories, we recommend that chemical users should make reference to
the pages below of common chemicals used in the laboratories. Further information is available
from material safety data sheet. (MSDS).

1.4.4 Storage of Incompatible Chemicals

Certain hazardous chemicals cannot be safely mixed or stored with other chemicals because a
severe reaction can take place or an extremely toxic reaction product can result. The labels and
MSDSs for hazardous chemicals will contain information about their incompatibilities. The
following is a table containing examples of incompatible chemicals.

Substances in the left hand column should be stored and handled so that they can’t accidentally
contact corresponding substances in the right hand column under uncontrolled conditions.
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Normal Incompatible Substances List

Substances

Incompatible Substances

Acetic acid

Chromic acid, nitric acid, peroxides, permanganates

Alkali and alkaline earth metals

Carbon dioxide, carbon tetrachloride, other chlorinated
hydrocarbons

Ammonia (anhydrous)

Mercury, chlorine, calcium hypochlorite, iodine, bromine,
hydrogen fluoride

Ammonium nitrate

Acids, metal powders, flammable liquids, chlorates,
nitrites, sulfur, finely divided organics, combustibles

Bromine Ammonia, acetylene, butadiene, butane, other petroleum
gases, sodium carbide, turpentine, benzene, finely divided
metals

Sodium oxide Water

Chlorine Ammonia, acetylene, butadiene, butane, other petroleum

gases, hydrogen, sodium carbide, turpentine, benzene,
finely divided metals

Hydrogen peroxide

Copper, chromium, iron, most metals or their salts, any
flammable liquid, combustible materials, aniline,
nitromethane

Hydrogen sulfide

Fuming nitric acid, oxidizing gases

Phosphorus (white)

Air, oxygen

Phosphorus pentoxide

Alcohols, strong bases, water

Sodium nitrite

Ammonium nitrate and other ammonium salts

Sodium peroxide

Any oxidizable substance, such as oxidizable substance,
such as ethanol, methanol, glacial acetic acid, acetic
anhydride, enzaldehyde, carbon disulfide, glycerol,
ethylene glycol, ethyl acetate, methyl acetate, and furfural

Sulfuric acid

Chlorates, perchlorates, permanganates
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1.5 Electrical Wiring in Laboratories

Electrical apparatus can be dangerous when handled incorrectly and may cause accidents such
as electric shocks, fires and explosions. Thus, a sufficient knowledge of eclectic equipment is
required and care must be taken with its handling.

1.5.1 Electrical Shock

Electric shock means that electricity through (part of) the human body. This is the most direct
form of electrical accident, and the one that causes fatalities from time to time.

Electric shocks occur when electricity shorts from exposed cable of such like to the earth or
between cables via human body due to contact or close proximity to the areas of the electrical
apparatus or cables which are electrically live or electro statically charged.

The degree of electric shock is significantly different depending on the amount of electrical
current passing through the body as well as the route of current flow. Electrical shocks affect
people differently depending on their condition, age and sex, while the effect an individual
receivers differs depending on his/her own condition at the moment of the accident as well.

Effects of the Electrical Current (AC 50-60 Hz)

Electrical Current Effects on human body
1ImA Sensible
5mA Painful
10mA Unbearably painful
20mA Impossible to escape from the affecting electrical circuit due to

involuntary muscles contraction.

50mA Difficult to breathe, very critical condition.

100mA Almost fatal condition.

12




Effects of Voltage

In case of contact In case of close proximity
Voltage Effects on human body Voltage | Safe distance (cm)
10V Potential inclination of 10V/m is the limit 3kV 15
if the whole body is submerged in water.
20V Safety limit if making contact with a wet 10 20
hand.
30V Safety limit if making contact with a dry 20 30
hand.
50V Safety limit to avoid risk of fatality. 30 45
100~200V Rapidly increased risk 60 75
200V or more | Fatal condition 100 115
Approximately | Physically attracted to the electrically 140 160
3000V charged area.
10kV or more | May survive if thrown off. 270 300

1.5.2 Electrical Fire

Other accidents caused by electricity include fires and explosions. There can be caused if
ignitable or inflammable substance or combustible gas and dust, etc. exist in situations where
heat or electric sparks are generated, as shown in the table.

Major Causes of Electrical Accident

Heat Generation

1. Generation of Joule’s heat due to current leaking.
2. Heat generation due to excessive load on equipment or power lines.

3. Heat generation due to imperfect connection at the cable joints.

Sparking

1. Sparks and electric arc when switches are turned on/off.
2. Sparks if cables are short —circuited.

3. Sparks due to static electricity charge.

13




Notes on Handing Electrical Equipment

Power source
(Switchboard )

The total electrical requirement of units used should not exceed the
allowable current of fuse at power source. Switchboard accommodating
the main switch for whole rooms should be located in corridors .However,
wiring for lights should be independent.

Switches

Fuse with a higher rated value than the allowable current of power source
switch must not be installed .Individual switches should be installed per
unit of equipment.

Cable (cord)

Rated current for electrical apparatus should be checked carefully, and
power cables whose permissible current exceeds both the fuse capacity
and electrical requirements of the equipment should be used .Decrepit
cords or cords whose insulation covering has broken must not be
used .Heat —resistant cords must be used for heaters. Cable cords must be
suitable for use on floors and in humid areas.

Wiring

(Electrical
engineering )

Care must be taken to connect cables to equipment correctly to prevent
imperfect contact .Soldering should be applied to connect the cables with
each other, Which should then be sufficiently covered with insulation
type .When installing cables ,care must be taken to prevent cables from
being stepped on or tripped over ,and cables mustn’t be tied
together .Also ,be careful that they are not affected by humidity ,chemicals
and gases .Power supply and distribution facilities must be installed by
professional technicians .

Electrical
apparatus

Loads exceeding the specified capacity mustn’t be applied ,otherwise the
transformer and/or motor may burn out due to excessive heat .Take note
that the actual electrical power in use is different from the rated
capacity .With certain types of equipment (i.e. rotating
machine ),excessive loads can be applied when the power is turned on
after a power outages ,which may cause a fire due to excessive heat .1t is
Recommended that a safety circuit such as a protection relay be attached
to electrical furnace, constant temperature oven and exhaust pump that
operate throughout the night .Explosion —proof type is desirable for drafts,
electric refrigerators and dryers as solvent vapor or gas are use.

Power supply
interruption
/others

Power switches must be turned off when leaving the room after
completing experiments .In particular ,care must be taken not to forget to
turn off power switches when terminating experiments at night and
leaving the room in case of power supply interruption .Appropriate
measures such as improvements in stability with power supply and
installation of backup power sources for safety system and equipment that
may cause accident in the event of power supply interruption (i.e. life
support system and cooling systems to prevent explosions )must be
established .

14




1.6 Emergency and Medical Procedures

1.6.1 Basic Emergency Response

An emergency situation is declared if a release or spill of a hazardous substance occurs that
poses a significant threat to the health and safety of the laboratory, and staff.

The most important fact to remember in an emergency situation is to remain calm. Step away
from the incident momentarily, to access the magnitude of the situation and to determine the
following information:

Is the situation life threatening?
Are there people injured?
Is there a persisting danger (Example: fire)?

What agent caused the emergency situation (biological, chemical, or radiological)?

Major Release

1. Assess the situation

2. If there is an immediate danger to life and health call 110 or 113.

3. Pull the fire alarm and evacuate the area immediately.

4. Evacuate and secure the area as much as possible without risking injury.

5. Assist emergency responders by giving as much info as possible upon their arrival.
6. Record events as much as possible for post emergency response work.

1.6.2 Injury and IlIness

For minor injuries first aid kits should be accessible and fully equipped for use. First aid kits are
only recommended for incidents that do not require emergency care. It is essential to ensure the
availability of proper first aid treatment supplies in case of an accident. You should always
check that:

1. Always have the first aid equipment readily available.

2. Keep essential supplies in the first aid kit at all times.

3. Document the work related injury or illness.

4. Ensure that the injured person(s) receive prompt medical treatment.

15



1.7 Helpful Telephone Numbers and Useful Information

Civilian Ambulance 110
Police 112
Fire Fighting 113
Water Maintenance 114
Electricity Maintenance 117

JICA Expert Team

011-4464796

16




1.8 Safety Appendix

1.8.1 Fire Extinguishers and Building Evacuation Procedure
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1.8.2 Safety Sings
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2 MANAGEMENT AND HANDLING OF REAGENT
2.1 Proper Approach to Accurate Analysis (Outline)

In terms of the management and handling of chemicals for analysis and measurements, it is
fundamentally important for managers and employees to fully understand the chemical and
physical natures of such chemicals.

There are a variety of chemical types and each has a different nature. Knowledge, insight and
the ability to fully understand the chemical and physical reactions and changes that may occur
in its handling are required of the involved in handling them, as well as following the operations
manual. In order to do this, self-study, education and training are indispensable.

2.2 Grasping the Stock Amount of Reagents

The chemical reagents that are mainly used for environment monitoring fall into many different
classifications in terms of type, quantity and purity, etc. depending on their use. Accordingly,
managers and staff members must fully understand the quantity to be used in line with their
purpose and the quantity stocked in the laboratory. Efforts must be made to manage, replenish
and ensure safety of stocks to avoid any problems with test/experiments or excessive or
inadequate stockpiling in cooperation with each other.

2.3 Reagent Storage and Management Ledgers

Notebooks or PCs should be used to make management records. Names and types (i.e.
acid/alkaline, solid/liquid, inorganic/organic), quantity (number of bottles), purity, purpose, the
term of validity, storage site (i.e. room temperature, cooling, dark place), and type of danger (i.e.
deleterious, poisonous, inflammable, ignitable, or explosive substances), etc. of the chemical to
be stored should be recorded. They should be clarified per nature and appropriate storage
methods and sites must be decided. All employees involved in laboratory operations must know

about these record ledgers.

2.4 Storage of Standard Reagents and Maintenance Accuracy

It is important to maintain the accuracy of standard solutions for use instrumental analysis, but
such accuracy may be degraded depending on the usage method and storage management.

Measuring bottles such as volumetric flasks should not be used for storing standard solutions.
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Plastic bottles are normally used for storage. Bottles previously used for strong acids such as
hydrochloric, nitric or sulfuric acid can be used to store solutions for precise analysis as elution
of impurities is minimal.

There are several storage conditions, which are room temperature, cooling and dark place, etc.,
but chemical such as standard metal ion solution that are to be used at room temperature can, as
a general rule, be stored at room temperature without cooling.

Standard solutions to be used for oxidization/reductions such as potassium permanganate,
potassium dichromate solution, iodic acid solution should not be placed in direct sunlight, and
should be stored in the dark or in brown bottles.

Organic compounds that are diluted with organic solvents should be stored in cool and dark
places as they are highly volatile. In this case, storage should be carried out in accordance with
usage/storage instructions of the manufacturer with regard to the nature of the chemical. Most
are used at room temperature, but care must be taken with handling, as concentration calibration
may be required due to temperature and air pressure.

2.5 Safety Measures

There are many dangerous chemicals used in laboratories. These include poisons and
deleterious substances that must be reported officially in line with government regulations.

Care must be taken concerning the following points for those chemicals.

Measures to prevent their loss or theft must be taken.
Measures to prevent those chemical being scattered, leaked, discharged, leached as well as
permeated into the ground must be taken.

3. In the event that they are lost or stolen, it must be reported immediately to the police, public
health center or fire authorities if there is any health or hygiene-related risk.

General, bulk volumes of dangerous chemicals must be kept in storage or a room that can be
locked and only the minimum volume required should be put in the laboratory.

They should be classified in accordance with the potential danger, such as toxicity, flammability
and dangerous reaction by mixing, and stored separately in a cupboard or shelf. In the event that
containers are damaged for any reason, great care must be taken in case of the generation of fire
or explosion due to mixing of two or more reagents.

Countermeasures to prevent chemical bottles from falling from shelves are also important to
avoid accidents due breakage. Thus, a guardrail should be attached to the shelf. Care must also
be taken to prevent bottles from mutually clashing due to vibrations as well preventing their
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falling down.

As a precaution in case of an accident, the safety chapter detailing first aid procedure in the vent
that someone is injured and how to extinguish any fire, as well as a network of emergency
contact numbers should be prepared. This would best be placed where all staff can easily see it.
It is also important for safety measures training to be carried out for staff once or twice a year
simultaneously with maintenance and check of the system and equipment.

2.6 Reagents Requiring Special Care for Storage

Reagent requiring special care for storage can be classified as shown in the table

Characteristics of Dangerous Substances

Types Characteristics Substances examples

(1).Oxidizing solids Discharge oxygen; react with | Chlorates. Sodium peroxide,
combustible substances and | Hypochlorite etc.
cause fire or explosions.

(2).Flammable solids Easily catch fire at low | Metal powder, i. e .Red
temperature. phosphorus, Al and Mg Solid
alcohol etc.

(3).Spontaneous ignitable | Ignite through reaction with air | Alkali metals (Na, Li etc),

substances and  water | or water. Alkali earth metals (Ca, Mg,

prohibited substances Ba etc.) Hydride.

(4).Inflammable liquids Easily catch fire Various  solvent,  Ether,
Gasoline etc.

(5).Self-reacting Catch fire on heating or impact, | Nitric esters, organic

substances and may burn or explode. peroxides, Nitro compounds,
etc.

(6)Oxidizing liquids Strongly react with flammable | Perchloric acid, Chlorine

substances  and intensify | fluoride, etc.
combustion.

2.6.1 Oxidizing Solids

These are solid oxidizing agents that react strongly and intensify combustion when mixed and
heated with substances that easily be oxidized (i.e. combustibles, organic substances, reducible
substances, and powdered metal). They may explode under the following conditions.

1. As the substance itself is unstable, it may explode on heating, impact or if subjected to
friction.
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2. If mixed with easily oxidized substances, it may explode on heating, impact or if subjected
to friction.
3. May explode on addition of strong acid.
4. May generate heat if reacts strongly with water and its sufficient quantity may cause
explosion.
5. May explode on drying after being absorbed into wood or paper due to deliquescence.
6. The above applicable conditions are described for the compound in the table
Examples of Oxidizing Solids
Substance Name Examples of Compounds & Type of Risk in Parentheses
Chlorate NaClO;(1-2-3-5), NH,CLOs3, Pb(CLO3),, (1-2-3)
Perchlorate NaClO,, KCIO4, NHCIO,, (1-2-3-5)
Chlorite NaClO,, KCIO,, Cu(ClO,),, (2-3)
Hypochlorite Ca(ClO),, Bleaching powder(2)
lodate NalOs, KIO; (2)
Permanganate KMnO,, NaMnQ, (2-3)
Dichromate Na,Cr,07, K,Cr,0+(2)
Nitrate NaNO;z, KNO3z, Ba(NOs),, (2-3)
Nitrite NaNO,, KNO; (2)
Inorganic Oxides Li,0,, Na,0,, K,0,(2), MgO,, Ca0O,, SrO,, BaO,, Pb0, (2)
Peroxodisulfate (NH4)2S;05 (2)
Peroxo Borate NH4BO; (2-3)
Oxides of Cr, Pb and | CrO3(2-3), PbO, (P), 1,05 (1-2)

Figures in parentheses are the above condition numbers. (P) Indicates poison

Points to Note on Handling

Must be tightly sealed and stored in a cool and dark place away from fire and heat
sources, and care must be taken not to subject them to shock.

Must not be mixed with easily oxidized substances, or come into contact with acid or
water.

Substances with deliquescence must be tightly sealed and care must be taken that they
are not affected by humidity.

Unstable substances must not be stored for prolonged period.

Protective goggles/ face protectors should be used and heatproof clothing worn if
required.

If a fire generated, large amounts of water should be used to extinguish the fire and cool
it down. However; dry sand or a carbon dioxide gas fire extinguisher should be used for
alkaline metal peroxides as they react strongly with water.
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2.6.2 Combustible Solids

These are solids that easily catch fire at low temperature and burn intensely once alight.
Spontaneous ignition, or explosion or generation of poisonous gases may be generated in the
following cases:

On contact with oxidizing agents.

If minute particles catch fire.

If subject to strong friction.

Spontaneously ignitable on contact with humidity in air, oily cloths or metal chips.

g > w e

Generates poisonous gas on reaction with water or burning

Examples of compound and applicable conditions are described in the following table
Examples of Combustible Solids

Substance Name Examples of Compounds & Type of Risk in Parentheses
Phosphorous sulfide PsH3, P4S7 (3-5) P,Ss

Powdered metal Fe, Al, Zn, Mg, (including ribbon shape ) (1-2)

Others Red Phosphorous (1-2 highly poisonous ), sulfur(1-2-4-5)
Flammable solids Solid alcohol, lacquer putty, rubber cement etc.(1)

Figures in parentheses are the above condition numbers.

Points to Note on Handing
e Should be stored in a cool dark place away from fire and heat sources, and contact with
oxidizing substances must be avoided.
e Phosphorus sulfide and powdered metal must not come in contact with water.
¢ Protective method: Mask and gloves should be used when handling large quantities.
e Fire extinguish: Generally, water can be used to extinguish a fire, but powder
extinguisher or sand is better for powdered metal.

2.6.3 Spontaneously Ignitable Substances and Water Prohibited Substances

Generate combustible gases or fire on contact with water or on exposure to air, and have the
following risks.

Spontaneously ignitable on contact with air.
Generate fire by powerful reaction with water and may explode and scatter out depending
on the situation.
3. May explode on mixing with oxidizing agent.
Generate combustible gases on reaction with water and may catch fire.
5. Generate poisonous gases on burning.
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Examples of substances are shown in the following table.

Spontaneous Ignitable Substances and Water-Prohibited Substances

Substance Name

Examples of Compounds & Type of Risk in Parentheses

Alkali metal
Alkaline earth metal

Li(4:H,), Na, K(1-2:H,C)
Ca,Ba(2:H2)

Alkyl aluminum
Alkyl lithium
Alkyl zinc

(CHz)sAl, (CgHs)sAl, (CoH7)sAl (1-2:CoHanio)
CHsLi, CoHsLi, (1-2:CHons2)
(C2H5)gzn (1'2,C2H6)

Metal hydride

Metal Phosphide

Metal carbide

Phosphorus

Silicon chloride ompounds

LiH (4:H,), NaH (3-4), CaH, (3-4, P)
CazP, (2:C,Hy), Al,C3(2:CHYy)

CaC, (2:C,Hy), Al,C3(2:CHy)

P, (Yellow Phosphorus) (1-2:P:C)

SiHCI; (1-3-4:HCL:P)

Figures in Parentheses are the above condition numbers. (P) Indicates poison, (C) Indicate corrosive to

the skin and the chemical symbols indicate which gas will be generated.

Points to Note on Handling

Should be tight sealed to prevent contact with air and stored away from combustibles.
Should be soaked in water or protective oil-based agent, and care must be taken that
they are not damaged as well as storing them in an external cylinder when inert gases
used to enclose them.

Water- prohibited should be tightly sealed to prevent contact with water and stored in
cool, dry and dark places above floor level.

In case where the substances are diluted with solvent, care must be taken that the
solvent does not evaporate off.

For protection, pincette or rubber gloves should be used instead of using bare hands to
handle such substances, and a poison- proof mask should also be used when handling
powerful poisons.

A powder extinguisher or dry sand should be used to extinguish any fire instead of
pouring water or using a water-based extinguisher.

2.6.4 Inflammable liquids

These include alcohol, petroleum, animal and vegetables oil, and their flashing point is from

below 100 to over 200 C. They fall into several categories in accordance with their ignition

level. Generally, there are the following risks of explosion or impediment.

1. Their ignition point is low and they burn explosively.

2. As their boiling point and minimum explosive point are low, they flash easily and may

explode.
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Peroxide is generated on contact with light and air for prolonged periods and may explode.
They are decomposed by heat or light and may explode.

Generated heat by polymerization accelerates reaction leading to explosion.

Attract static electricity during transfer and flash and flash easily.

May spontaneously ignite on absorption into cloth, etc.

Generate poisonous volatized gases.

Examples of substances are shown in the following table.
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Major Inflammable Solutions

Substance Name Examples of Compounds & Type of Risk in Parentheses

Special inflammable substances | C;HsOCHs (1-2-3-6-8), CS,(1-2-6-8), CG;CHO(2-4-8),
CHs;-O-CHg (Propylene oxide) (2-5-8)

Petroleum Type 1 (Water —insoluble) gasoline, C¢Hg (2-6-8), CsHsCHa,

Flash point is below 21°C CH3COOC;Hs (2-6), (Water -insoluble) CH;COCH; (2),
CsHsN (pyridine) (2-8)

Alcohol (Water -insoluble) CH3;0OH(2-8), C,HsOH,C3;H,0OH (2)

Alcohol value 1 with carbon
number of 3 or less

Petroleum Type 2 (Water - insoluble) Kerosene, light oil , 2 CsH4(CHys), (6-7),

Flash point: 21~ 70 °C (Water - insoluble) HO-CH,-CH,-OH (glycol),
HOCHj;-CH(OH)-CH,OH (glycerin)

Petroleum Type 4 Lubricating oils (i.e. machine oil motor oil ,etc),others

Liquefy at 20°C; flashing point

of 200°C or higher

Animal /plant oil Vegetable oils (i.e. palm, olive, castor, and rapeseed oils,

Crude and refined oils; liquefy | etc.), and fish oils (i.e. herring and sardine oil, etc.)
at 20 °C

Figures in Parentheses are the above condition numbers.

Points to Note on Handling

e Highly inflammable substances should be separated into small quantities and stored in
well-ventilated sites away from fires risks (i.e. power switches, places where static
electricity and sparks are easily generated, red hot body), and vapor must not be
allowed to leak from container.

e Protective methods: protective masks and cotton gloves should be used when handling
large quantities, and poison-proof masks and rubber gloves should be worn then
handling poisons.

e  Fire extinguishing method: CO2 extinguisher should be used for small fires and a large
amount of water should be used if the fire increases.
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2.6.5 Self-reacting Substances

Generate self-reaction on heating, impact, and friction, and under light, etc., and the reaction
accelerates explosively with heat. These are risks as follows.

Explode on heating, impact, and under light.

Incinerate or explode on contact with strong acid.

Burn or explode on mixing with organic substances, halogens and sulfur.
Generate fire on natural decomposition and may explode.
Decomposition gases may explode.

Highly inflammable and explode on combustion.
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Substance examples are shown in the following table
Major Self-Reacting Substances

Substance Name Examples of Compounds & Type of Risk in Parentheses
Organic peroxides Benzoyl peroxide(1-2-3), methyl ethyl ketone oxide(1-4)
Nitrate ester CH3NO;,C,HsNO5(6), Nitroglycerine (1E), nitocellulose(1-4E)
Nitro compounds Piciric acids, trinitrotoluene (1-3-6E)

Nitroso compounds Dinitro pentamethylene tetramine (1-2-3)
Azo compounds Azo-bis-iso-bulyronitrile (1-2-3)

Diazo compounds Diasonitrophenol (1E)

Hydrazine  delivertives | Hydrazine sulfate (C)

Metal azo compounds NaN3 (sodium azide) (5C)

Others Guanidine sulfate (1)

Figures in Parentheses are the above condition numbers. (C) Corrosive to the skin; (E) explosives
Generally, compounds with the following structure in the table below are defined as highly

explosive substance. Explosive power and sensitivity differ depending on the substance, but
great care must be taken with handling them.

Highly Explosive Chemical Combinations

Chemical Structure Name
Substances with N-O
-0O-NO», Nitrate ester
-NO, Nitro Compound
>N-NO, Nitraomine
N-HNO; Amine nitrate
-NO Nitroso compound
-ONC Fulminate
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Substances with N-N
-N= N+ Diazonium salt
-N=N-C=N Diazocyanide
(-N=N),S Diazosulphide
-N3 Azides
Substances with N-M
N-M Metal nitrite
M,-NH Metal imide
M-NH, Metal amide
Substances with O-O
-00-H Hydro-perxide
-00- Peroxide
CO-00-H Peroxic acids
O3 Ozonides
Substances with O-X
N-HCIO,4 Amine-Perchlorate
-OCIO4 Perchlorate-ester
N-HCIO Amine chloric acid
C-0OCIO, Chlorate —ester-
-ClO;, Hypochlorite

Points to Note on Handling

¢ Should be stored in cool places with good ventilation away from fire, and should not be
subjected to shock or friction.

e Protective means: Protective masks should be worn when large quantities are handled or
heated, and rubber gloves should be worn handling corrosive substances.

e Fire extinguish methods : Normally, a large amount of water is used foam extinguishers
can be used, but if the intensity of the fire is not reduced, it may explode, so it is also
important to carefully judge evacuation timing..

2.6.6 Oxidizing Liquid

The Substances themselves are incombustible liquid, but the following risks exist depending on
thee situation due strong reactions with combustibles, reducible substances and metal powder.

1. May generate fire or explode on mixing with combustibles such as metal powder or alcohol,
and organic substances such as amine and hydrazine.
2. Strongly react with water and generate heat and oxygen.
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3. Spontaneously ignitable on contact with organic substances such as sawdust.
4. Decompose on heat/ light.
5. Bromine fluoride compounds give off fluorine on reaction with many substances.

Major oxidizing liquid examples are shown in the following table.
Major Oxidizing Liquids

HCIO, (Perchloric acid) (1-2-3-C), H,O, (hydrogen peroxide) (1-4-C), HNOj; (nitric
acid ,fuming nitric acid ) (1-3 P, C), BrFs (bromine pentafluoride) (2-5-P, C)

Figures shown in the bracket: Above risk number. (C) Corrosive to the skin, (P) indicates poison.

Points to Note on Handling
e These liquids must be stored in acid-proof container away from fire and direct sunlight.
Care must be taken that they do not come into contact with combustibles, organic
substances or water.
e Protection: Rubber gloves must be worn when handling concentrated solutions and a
mask as well if gas may be generated.

o Fire extinguishing method: Usually a large volume of water is used, but care must be
taken not to scatter the solution.

2.7 Reagent Appendix

2.7.1 Explanation of the Chemical Bottles Label
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2.7.2 Explanation of the Hazardous Label on Reagents

2.7.3 Reagents Record
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3 MAINTENANCE AND MANAGEMET OF EQUIPMENT
3.1 Maintenance and Management of Equipment

3.1.1 Air Conditioner

Temperature and humidity are two of the most important factors in carrying out work
comfortably, efficiently, and accurately. In other word, equipment must be used within the
temperature and humidity ranges stipulated for their basic specifications to ensure accuracy.

On the other hand, the feeling temperature is an important factor for analysts to work
comfortably even though it differs from country to country.

3.1.2 Ventilation System

Ventilation system such as draft chamber or hood are indispensable for laboratories where
large volumes of organic solvents are handled, although this depends on the chemical
substances handled, and local suction for limited parts of the analysis room is also required. In
cases where larger ventilation volume is required, extra air supply devices are necessary in
addition to the louver installed at the door, etc.

When considering environment pollution from analysis facilities, gas exhaust from draft
chamber and hood may be a problem. Gases and fumes such as hydrochloric acid, nitric acid,
sulfuric acid and perchloric acid are contained in waste gases generated from the analysis
room due to decomposition of samples. In same cases, poisonous gases such as sulfur dioxide,
chlorine, hydrogen sulfide and hydrogen cyanide are contained. In such event, as scrubber
that can spray alkaline solution is installed to purify and discharge the waste gases. Gas
containing organic substances should be treated with activated carbon filters before discharge.

3.1.3 Electrical Equipment

\oltages used generally differ from country to country, and appropriate voltage should be
supplied to each analytical instrument as the type different on the country where it is made.
Constant voltage and frequency are required for some instruments, so exclusive lines should
be equipped in such cases.

Some instruments required a long time to recover operational failure or damage to the
instruments after its use is suspended due to a power supply interruption. In-house generator
is indispensable for such equipment, and backup batteries are required for equipment with
time lag problems to cover the period until in-house generator is activated.
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3.2 Instrument Maintenance and Management

Instruments maintenance/management is one of the most important factors to ensure analysis
accuracy. Appropriate maintenance/management of instruments must be carried out regularly to
maintain the stability of the determination limit of the instruments. Each analyst must be
designated as the responsible person for the instruments of which he/she has the special
knowledge necessary to regular carry out their maintenance.

3.2.1 Maintenance of Instruments under Normal Status

The performance of instruments must be fully understood if it is to sufficiently make use of
their capabilities. A manual attached to the instrument, often called the bible for the
instrument, describes an outline of the device, its installation, basic operation, use of recoding
media such as workstations, maintenance and troubleshooting methods, etc. In particular, the
responsible person of each instrument should fully understand the details in the manual and
regularly carry out maintenance/ management so that accurate measurement can always be
done. The manual should be kept near the instrument and it should be available for reference
at all times by anyone using the device. It is also recommended to show the emergency
contact numbers of agencies, service center and engineers to ensure quick contact in case of
trouble.

1. Daily Inspection

When samples are measured with instruments, first check that the instrument is being
operated correctly.

Manuals for the daily checkup are compiled for equipment as a standard operation guide,
and its detail results should be recorded.

2. Periodical Inspections

In order to make fully use of the performance of the instrument, consumable parts should
be replaced periodically and complicated adjustments that take a long time and can not be
done regularly should be carried out periodical inspection. Depending on the work details,
it is recommended to entrust such tasks to the manufacturer’s own engineers. Request the
manufacturer to carry out check once or twice a year according to the schedule, although
this interval can be adjusted depending on how frequently the instruments are operated.
Checkup/maintenance results data that are submitted in report form by the manufacture
should be retained with the daily checkup records.
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3.2.2 Equipment Management under Abnormal Status

1. Power Supply Interruption

Use of high performance instrument is difficult in areas where power is often cut or
voltage fluctuates significantly. In case the power is unexpectedly cut, an in-house
electricity generator is required for instruments that must operate continuously.

Also the mains switch for equipment that is not backed up with emergency power supply
such as in-house electricity generator should be turned off in case of power supply
interruption. Startup operation should be carried out again after power is re-supplied, then
the equipment should be checked to ensure it is functioning correctly and finally
measurements should be carried out.

2 Water Supply Suspensions

In the event that the water supply is cut off, firstly, switches for heaters should be turned
off and the main stopcock for the water supply closed. Turn off the main switch to any
water-cooled equipment as well and suspend experiments. After the water is re-supplied,
firstly open cocks that are not connected to the equipment and check that no air or dirty
water remains. If air or dirty water comes out, keep the cocks open until the water runs
clean, and then open the cocks connected to the equipment.

3.2.3 Management of Spare Parts and Consumable

Spare parts often used for normal operation that may suddenly break should be kept in storage.
It is also important to regularly prepare consumables parts such as batteries. The storage of
spare parts should be clearly indicated and they should be replenished without delay after
usage.

3.3 Maintenance Appendix

3.3.1 Maintenance Record
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3.3.2 Detailed Service Report

Service Record of the Equipment

In
DFEA
From to
Name of the Staff in Charge TEL Remarks
Instrument Producer Agency Model Serial Number Date Installed
Malfunction Solution Operator Further
Date Description Date Repair Information

Note: This form can be used in the future to record all of the events done on the instruments
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4 LABORATORY WASTE TREATMENT

4.1 Various Kinds of Waste Discharged from Laboratory
I11. Laboratory Waste Container Management

The management of laboratory waste containers are the first step in assuring proper
disposal of hazardous waste. Proper labelling, storage and timely removal of these
containers is critical to the safe and healthy conduct of laboratory work and
compliance with government regulations. The criteria for these activities are the
responsibility of the laboratory workers and are described in Procedure 5.

NH3-N BE#& p H fi%

#a% DEF Labeling + Plastic Bag Covering

1. Harmful and dangerous substances are regularly used in laboratories.

2. Everything used in laboratories, such as broken glass tools, remains of experimental
samples after analysis, concentrated waste water including reagents for experiments,
dangerous substances, reagent bottles, unused samples and filter paper, etc. will be waste.

3. Concentrated waste water liquid must be disposed of separately. Each type of waste liquid
should be stored in the specified containers. It is recommended to prepare a waste liquid
management notebook to record use history per container to prevent handling mistakes.

4. The various types of waste discharged from laboratories should be roughly classified per
disposal type and each of them stored in exclusive containers.

4.2 Proper Disposal of Laboratory Waste

1. What is the best way to dispose of laboratory waste? That means, i.e. self-disposal,
entrusted disposal or storage, must be decided upon beforehand.

2. Where and what kind of treatment is carried out on effluent from analysis rooms and
where is it to be discharged?

3. Is the effluent treatment sufficient or does not it cause any environmental pollution? Is a
waste liquid treatment system installed at the laboratory? Is an effluent treatment facility
suitable for heavy metal effluent installed? Is general effluent treatment also carried out?

4. If such disposal is entrusted to the outside, what kind of disposal methods are used, are
such disposal surely executed, is the treatment certified and will not it cause any
environmental pollution in the future?

4.3 Collection and Disposal of Waste Liquid
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Concentrated “laboratory waste liquids” that include harmful substances that are released as a
result of chemical analysis can be roughly classified into organic waste liquids containing
general heavy metals, mercury, cyanides, fluorides, etc. and organic waste liquid containing
combustible solvents, halogen solvents, etc.

Waste liquids should preferably be treated individually by the person who discharge them and
who is therefore familiar with their contents and characteristics. However, when the liquids
are to be treated at a central disposal, they must be collected and stored in the classified
blocks and be marked to distinguish them in order to make treatment easier later.

An appropriate classification for collection is established based on the types of harmful
substances resulting from the various activities of each laboratory and the treatment methods
applicable to these substances. The Table below gives examples of the typical types of waste
liquids and the treatment methods used.

Types and Treatment Methods of Waste Liquids from Laboratories

Classification Details Treatment method
(1).Heavy metals Liquids that contain Pb, As, | After neutralization, the liquids
Cu, Fe, Mn, and other heavy | undergo  solid-liquid  separation
metals. treatment using methods such as

coagulation precipitation, and then
the supernatant liquid is discharged.
The sludge is treated separately.

(2).Mercury Hg compounds (except for | Sulfide precipitation method,
metal Hg). mercury-specific chelate resin

absorption method etc.
(3).Chromium Cr (11m), Cr (V). Make it below pH3, then through

reduction be ferrous or sulfurous acid
make trivalent chromium. After
neutralization conduct coagulation
precipitation.

(4).Cyanides Waste water containing CN | Do not mix with acidic waste water.
compounds. Make it above pH10, use oxidative
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Classification

Details

Treatment method

decomposition treatment by sodium
hypochlorite. Waste liquids
containing heavy metals undergo
treatment 1 .

(5).Acids/Alkalis

Liquids
acids/alkalis.

containing

After neutralization, discharge. Waste
Liquids containing heavy metals
undergo treatment1.

(6).Organic
compounds

Pollutants containing organic

substances.

Incineration  disposal at special
treatment facilities.

(7).Organic solvents

Waste organic solvents

Collect as much as possible through
distillation for reuse.

Alternatively, incineration disposal at
special treatment facilities.

4.4 Treatment Appendix

4.4.1 Waste Record
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Wastes Record In

DFEA

From

To

Tank
Number

For Analyses

Added
Materials

Countermeasure

Disposal
(‘Yes/No)

Sign of the
Responsible
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5

PROPERATTITUDE TO ACCURATE ANALYSIS

5.1 Overall Background to the Environmental Analysis

Analysts must make effort to understand the overall background of the analysis. Regularly

striving to understand the overall background is important to ensure precision and reliability of

analysis data. Below you can find some questions that always should be kept in mind:

1.

10.
11.

5.2

Why and by whom is the analysis carried out? What Kinds of parameters need to be
analyzed?

What should the analysis data be compared with?

When, where and by whom will the samples be collected?

How should the samples be collected, and when should they be delivered? How many
samples and how much are to be collected? Who will prepare the collection of tools and
containers for sampling?

What kinds of analysis methods are to be used?

In analysis possible? Who will carry out the analysis? Are the analytical instruments
functioning correctly?

Are tools and chemical required for analysis ready? Are the analytical instruments
prepared?

When can the analysis be completed?

Can samples be reserved?

Can the analysis room be managed?

Analysts must carry out their analytical work while fully recognizing each person’s area of
responsibility.

Clearing up and Tidying of the Laboratory

5.2.1 Points to Note on Safe Operation in Laboratory

1.

Clearing up and tidying of the room.
- The room should be cleaned regularly.
- Instrument workbench and laboratory table should be clean and tidy.

. Laboratory uniform should not easily burn and disturb analysts in their operation.
- Ventilation should function adequately.
- Fire extinguishers and emergency exits should be maintained.

. No one other than the people concerned should be able to enter the room.
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4. Operational meetings should be held amongst analysts to ensure safe operation.
5. Confirm who is to manage the room key and who is responsible for the room management.

5.2.2 Cleaning of the Laboratory for Correct Analysis Data

1. Laboratory table must be cleaned by the user prior to starting analysis to prevent polluting
samples with dust or other contaminants.

2. Greater care must be taken with cleaning after handling high concentration analysis
samples.

5.2.3 Classification of Laboratory Table

Laboratory tables are classified in accordance with the analysis parameter.

1. Itis important not to touch laboratory table handled by others unless there is a risk of fire or
explosion.
Ensure that chemical and samples are not left on laboratory table.

3. Exchange information on progress status of analysis between analysts.

5.2.4 Management of Preserved Samples

1. Only samples required for the experiment are brought to the laboratory table.

2. Labels indicating the parameters and collection date, etc. must be attached to the samples.
Samples of same kind should be kept together in a box and stored.

3. If samples are stored in refrigerators , care must be taken to clearly separate them from other
samples during storage.

5.2 Sampling

5.3.1 Sample Collection, Preserving and Storage

Correct sampling and storage are critical for accurate testing. For greatest accuracy, thorough
clean sampling devices and containers to prevent carryover form pervious samples. Preserve the
sample properly.

Preservation slows the chemical and biological changes that continue after collection. These
processes may change the amount of chemical species available for analysis. Normally, analyze
the samples as soon as possible after collection, especially when the analyze concentration is
expected to be low.
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5.3.2 Collecting Water Samples

Collect samples near the center of the vessel or duct and below surface. Use clean containers.
Rinse the container several times first with the water of the sample.

5.3.3 Correcting for Volume Additions

If you use a large volume of preservative, correct for the volume of the preservation added. This
accounts for dilution due the acid added to the sample and the base used to adjust the pH range
of the procedure. This correction is made as follows:

1. Determine the volume of initial sample, the volume of acid and base added, and the total or
final volume of the sample.

2. Divide the total volume by the initial volume of sample.

Multiply the test result by this factor.

5.3.4 Sample Filtration

Filtering separates particles from the agueous sample. Filtration uses a medium, usually filter
paper, to retain particles but pass solution. This is especially helpful when sample turbidity
interferes with analysis. Two general methods of filtration are gravity and vacuum. Gravity
filtration uses gravity to pull the sample though the filter paper. Vacuum filtration uses suction
and gravity to move the sample through the filter.

54 Analysis

5.4.1 Temperature Considerations

For best results, perform most tests with sample temperature between 20 C and 25 C.

5.4.2 Using Equipments and Tools

You should aware how to use each equipment and practice using them before analysis. You can
make self test by analyzing tap water, or mineral water.

5.4.3 Mixing Water Sample

Mixing samples is very important to get real results. Shake the containers before taking samples
form them, and mix the samples during analysis when it is required.

55 Interferences
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Substances in the sample may interfere with a measurement. You should try to remove the
interferences as much as possible.

If you get an unusual answer, a color that you do not expect, or you notice an unusual color or
turbidity, the result may be wrong. Repeat the test on a sample diluted with demonized water.
Compare the result with the result of the original test. If these two are not close, the original
result may be wrong and you should make an additional dilution to check the second test (first
dilution). Repeat this procedure until you get the same result twice in a row.

That was the first step to resolve interference problems. The second step is to find out the
interfered substances and try to eliminate them.

5.6 Method Performance

5.6.1 Estimated Detection Limit

Ranges for chemical measurements have limits. The lower limit is important because it
determines whether a measurement is different from zero.

5.6.2 Reagent Blank Correction

The Reagent Black Correction subtracts the color absorbed when running the test with
demonized water instead of sample. The Black value is subtracted from every result to correct
for any background color due to reagents.

5.6.3 Standard Adjust

It is very important to check and calibrate the instruments. In order to prevent any errors during
analysis, you should check periodically the work by running the tests on standard solutions and
calculate the standard deviation.
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6. OTHERS
6.1 Standard Operation Procedure (SOP)
It is important for analysts to systematically understand the standard operation procedure per

analysis method and execute analysis in accordance with the manual.

It is important to try to give descriptions in plain and simple terms that can be understood by all
analysts when drawing up a manual. Compiled manuals should be placed where they can easily
be used by all staffs in the laboratory.

6.2 Management of Analysis Records
It is important to record and perverse processes to the final report based the raw data that has
been analyzed in accordance with standard operation procedure.

Measurements conditions for instrumental analysis, analysis charts and record data printed out
from data processing system should be saved in the appropriate files, and they should be
managed and kept somewhere that anyone can use at any time.

6.3 Handling of Analysis Data

6.3.1 Significant Figure

It is important to understand how many digits for significant figures should be calculated when
handling analysis data.

6.3.2 Anomalous Value

If experiments are not carried out in accordance with the analysis manual, the measured values
must be selected carefully with technological consideration. If a technological problem is
deemed to exist, as a general rule, the measurement values must not be used regardless of
whether or not the values are anomalous.

It is important to carefully consider anomalous values for experiments that are held in line with
the analysis manual. Average values for each analysis room and the range within the analysis
rooms, etc. can be considered, but refer to the concerned books for details.
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General points that are considered to be causes of anomalous values are described as follows:

1. Caused by calculation mistakes. Extra care must be taken when using spreadsheet software.
2. Determination limit is not considered.

6.3.3 Accuracy Management

Samples of specified concentration that are available or sold on the market should be used by
analysts themselves to control their analysis accuracy.

The organization analyze the uniformly prepared samples in accordance with the measurement
and analysis guidelines as well as recording the pretreatment conditions and service condition of
analytical instruments and other apparatuses.

1. Round Robin Test
This means a joint test carried out in rotation. This is a joint experiment method that is used
to determine the reliability of the test data, the testers’ technical capability, or content values
of sample/ test pieces to be use as the standard. One test piece or sample is circulated and
measured and checked by each of the members.

2. Intra-Laboratory Accuracy
This indicates measurement accuracy in cases where the same sample is repeatedly analyzed
by the same organization.

3. Inter-Laboratory Accuracy
This indicates the measurement accuracy in case where the same sample is analyzed by a
number of organizations. This work is generally called cross-checking or inter-laboratory
comparison study and is a necessary process to check preciseness, accuracy, consistency
with reference samples, and identify other problems when the concerned method is actually
used.

6.4 Introduction of ISO System and Laboratory Certification

ISO 17025 is an international standard covering capability of testing laboratory. The 17025 was
originally issued a the ISO/IEC guide 25 in 1978, which was updated to its 1999version
standard and thus dates back further than 1SO 9000. Whereas the requirements of 1SO 9000 use
general descriptions applicable to any type manufacturing industry-based business, the 17025
uses descriptions targeted at testing laboratories ( calibration laboratories), so it is easy for
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laboratory staffs to understand. It can be said that what is characteristic for the 17025 is that
more technical requirements are added to requirements of quality systems equivalent to the
9000.

However, the 17025 certifies that one has the ability to implement the specified test methods
and does not give qualification to the entire laboratory.

The following nine items are the technical requirements to manage and guarantee data quality:

Personnel.

Facilities and environmental conditions
Test methods and validation of the methods
Equipment

Traceability

Sampling

Handling of test items (samples)

Quiality Assurance of test result

© o N o g wDhE

Reporting of the results
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7. APPENDIX

7.1 Name L.ist of the Staff in Charge of Laboratory Management

Table 3 Name List of The Staff in Charge of Laboratory Management

il 351 e Jysaadl Al elands dailE -3- J saall

Item Name of The Staff in TEL Remarks
Charge

Al Jslsmal) (i) ‘au\ g eé) adiadla

Laboratory Safety (Electricity, Fire
Prevention, laboratory occupation Health
and Safety

sAaaall Gojall caiad el Sl ) adall A3l
el o gl L3l )

Management of Equipment and Spare Parts
Dbl adad gl el 5l

Management of Reagents and Glassware
ilala 3l 5 sl &I sl

Treatment of Liquid and Solid Wastes
L) 5 bl cilaliall dalae
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7.2 Suppliers List

Table 4 Suppliers List

) sall Al -4- Jgaad

Name of The Staff in

and reagents

Next to Swedish Embassy,
P.0.Box 5098

Supplier Charge Address TEL FAX E-mail Remarks
)54l Joyaall gaddl) ani Ol giad) Lilgl) sl (A9 ASN 3l
Damascus - Abou Roummaneh
MIMOSA Agency of HACH equipment |y, i Az Shakib Arslan St. - Masti BIdg. 111 335 3776 |011-333-2200  [mimosa@net.sy

ALBA Instruments &
Chemicals

Supplier for glassware etc.

Eng. Antoun Doummar

Azbakieh, Damascus,
P.O.Box 8345

011-442-6689

011-441-0305

antoundoummar@mail.sy

CMAX

Desktop computer, printer and
digital camera

Mr. Talal Al Habal

011-666-3955

011-666-3988
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Children in Laboratories

3.2 Children at MTU

Policy: It is the policy of Michigan Technological University that children under the age of 12
are not permitted in work areas (e.g., offices, classrooms, shops), except those spaces
specifically intended for public use, without the written permission of the department chair or
director. Children under the age of 12 who are not enrolled in a Michigan Tech class or program
are not permitted in laboratories at any time. Children under the age of 16 must be under the
direct supervision of the laboratory supervisor while visiting or participating in MTU sponsored
activities in laboratories containing hazardous chemicals or equipment.

Additional Information: It is the intent of this policy that the department chair or director will
verify that a student or employee has a workable plan to provide age-appropriate supervision
and protection from foreseeable safety and health hazards before allowing a child to be brought
into a campus work area. Children must not be allowed to roam the building unsupervised.
Permission may not be given for a child under 12 to enter a laboratory or other area with
hazardous substances, machinery or tools except as part of an organized event where special
provisions have been made to prevent exposure to these hazards.



Table 1 Operation and Maintenance (O/M) Record of Equipment in

DFEA

Ay el & Jagadll Adlua g Jhdd Jaw -1- Jgaal) 2006/1/13
Name of Equipment Usage Number Maker Supplier Purchased Trouble Contents and Date Repair Record (constants and date) Rer'narks
Date (recorder's name etc.)
T Skl amd + daladiia) ) Haadll 3 sall ) g 5 i 5 Sl g g8 (G 5 Jualish ) pabatl) o (.. Jamuall pusl ) illiada
Portable Colorimeter Kit  [SS, Color, NO5-N,
1 1 HACH MIMOSA 2005 Jun. 1 1
(CEL/8%0) PO, NHe N, ) )
Portable pH and Temp.
2 |Meter pH, Temp. 1 HACH MIMOSA 2005 Jun. 1) 1)
(sensION 1)
Portable EC and TDS
3 Meter (sensION 5) EC, TDS 1 HACH MIMOSA 2005 Jun. 1) 1)
Portable DO Meter
4 (sensION 6) DO 1 HACH MIMOSA 2005 Jun. 1) 1)
5 |Portable Turbidity Meter | iy, 1 |HACH MIMOSA 20053un.  |1) 1)
(2100P)
COD Reactor DT 1 150°C. (10th Dec. 2005 1) The reactor was sent to MIMOSA on 28th Dec. 2005., and heating system was changed.
6 CODg 1 |HACH MIMOSA 2005 Jun. ) Temperature can not reac - (10th Dec. 2005) On 24 th Jan. 2006, DFEA receives the reparired reactor. M
(DRB 200-1) 2) 2
Digital Titrator .
7 (16900) Cl 1 HACH MIMOSA 2005 Jun. 1) 1)
Stirring platformfor BOD
8 Analysis (OxiTop 1S12) BOD 2 WTW MIMOSA 2005 Jun. 1) 1)
g |BOD bottle with OxiTop gy 24 |wtw MIMOSA 20053un.  |1) 1)
measuring head
Incubator
10 (TS 606/2i) BOD 1 WTW MIMOSA 2005 Jun. 1) 1)
Analytical Balance . .
11 (CP3245) Reagents preparation 1 Sartorius MIMOSA 2005 Jun. 1) 1)
Table for Balance .
12 (YWTO03) For balance 1 Sartorius MIMOSA 2005 Jun. 1) 1)
13  |Pure Water Unit (2001/4) |All of Parameters 1 GFL MIMOSA 2005 Jun. 1) 1)
Desktop Computer (for 14 [Data Analysis and
14 DFEAS) Reporting etc. 1 Mall Tech CMAX 2005 Jun. 1) 1)
. . Hewlett-
15 |Printer Reporting etc. 1 packard CMAX 2005 Jun. 1) 1)
- Sampling Record and Kodak
16 |Digital Camera Reporting 1 CX7330 CMAX 2005 Jun. 1) 1)




Table 2 Operation and Maintenance (O/M) Record of Reagents in

DFEA (Maker of reagents: HACH; Supplier: MIMOSA)

A pda B il o< Bl g alaAi) Ja -2- Jgaal) 2006/6/17
. Purchased Expiration Existence of Stored no. inthe | Stored no.inthe | Stored no.inthe | Stored no.in the Remarks
Name of Reagent Usage Unit Number Date date Toxicity Order No. end of Mar. end of Jun. end of Sep. end of Dec. (recorder's name)
e e . Lo ) fa S . Al s Lal) el Algd a Al A | Algs a Atall Apas] Aled An Aial) Latl] | Jaesal) pudd ) cilliadle
1S andd ) ™ &) o 5 A ™" ot o Cal o .
S e il sl | e skl el 252 e o s Jsi e I 038 et @
pH standards, pH 4.01 500 ml 2 HACH 22834-49
1 |pH standards, pH 7.00 pH calibration 500 ml 2 2005 Jun. NO HACH 22835-49
pH standards, pH 10.00 500 ml 2 HACH 22836-49
Conductivity standards, 180 ps/cm 100ml 1 HACH 23075-42
2 |Conductivity standards, 1,000 ps/cm EC&TDS calibration [100ml 1 2005 Jun. NO HACH 14400-42
Conductivity standards, 18,000 pus/cm 100ml 1 HACH 23074-42
Turbidity Standards Kit for 2100 P Turbidity - —_—
3 Meter (0.1, 20, 100, 800 NTU) Turbidity calibration |500 ml for each 1 2005 Jun. NO HACH 26594-00
4 |Reagents (High range 0-1,500 mg/l) for COD, CODc, 25 tests/PK 31 2005 Jun. Yes (Hg, Ag, Cr)  |HACH 21259-25
5 |Reagents for NO5-N (High range, 0-30.0 mg/l) NO;-N 100 tests/PK 8 2005 Jun. Yes (Cd) HACH 21061-69
6 [Reagents for PO,*(High range, 0-30.00 mg/l) PO, 100 tests/PK 8 2005 Jun. NO ?922222236’32'
7 |Reagents for CI" (0-10,000 mg/I) cr 100 tests/set 8 2005 Jun. Yes (Ag) HACH 14397-01
8 |Reagents for NH;-N (High range, 0-50 mg/l) NH;-N 50 tests/PK 15 2005 Jun. Yes (CN) HACH 26069-45
9 |Nitrification Inhibitor BOD 5009 1 2005 Jun. NO HACH 2533-34
10 [BOD Nutrient Buffer Pillows BOD 50 pillows/PK 15 2005 Jun. NO HACH 14160-66
11 [BOD Seed Inoculum BOD 50 capsules/bottle 7 2005 Jun. NO HACH 24712-00
12 |NaOH Pack BOD 1000g/PK 1 2005 Jun. NO Bobel-Sweden
13 |Reagents (Low range 0-150 mg/l) for COD, COD¢, 25 tests/PK 2 2006 Jun. Yes (Hg, Ag, Cr) |HACH 21258-25
14 [Reagents for NO5-N (Mid range, 0-5.0 mg/l) NO;-N 100 tests/PK 1 2006 Jun. Yes (Cd) HACH 21061-69
15 |Reagents for PO,*(Low range, 0-2.50 mg/l) PO,* 100 tests/PK 1 2006 Jun. NO HACH 21060-69
16 |Reagents for NH3-N (low range, 0-2.50 mg/I) NH3-N 50 tests/PK 1 2006 Jun. Yes (CN) HACH 26045-45
17 [COD standard, 300 mg/I Check COD 200 ml 1 2006 Jun. NO HACH 12186-29
18 [COD standard, 1000 mg/I Check COD 200 ml 1 2006 Jun. NO HACH 22539-29
19 [NO;-N standard, 1.0 mg/l Check NO3-N 500 ml 1 2006 Jun. NO HACH 2046-49
20 |NO;-N standard, 10.0 mg/I Check NO;z-N 500 ml 1 2006 Jun. NO HACH 307-49
21 [NO;-N standard, 100 mg/I Check NO3-N 500 ml 1 2006 Jun. NO HACH 1947-49
22 |PO,*standard, 50 mg/| Check PO,* 500 ml 1 2006 Jun. NO HACH 171-49
23 |NH3-N standard, 10 mg/I Check NH3-N 500 ml 1 2006 Jun. NO HACH 153-49
24 |NH,-N standard, 50 mg/l Check NHg-N ;%r;:é 16 Voluette 1 2006 Jun. NO HACH 14791-10
25 |BOD standard, 300 mg/I Check BOD i%r;:é 16 Voluette 1 2006 Jun. NO HACH 14865-10
26 |BOD standard, 3000 mg/! Check BOD i%;l'é 16 Voluette 1 2006 Jun. NO HACH 14866-10
27 |CI standard, 1000 mg/I Check CI’ 500 ml 1 2006 Jun. NO HACH 183-49
28 |Bromine Water 30g/L ggfng)“erfe"”g (NOsl59 mi 1 2006 Jun. NO HACH 2211-20
29 |Phenol Solution NO, interfering (NOgl, g .\ 1 2006 Jun. NO HACH 2112-20
testing)
. NO, interfering (PO
30 |Sulfamic acid 2 interfering (PO4 |, o 1 2006 Jun. NO HACH 2344-14
testing)
31 |Phosphate Pretreatment Powder Pillows ;‘:;?f'gr'itzga"d color 4 ho/pkg 1 2006 Jun. NO HACH 14501-99
. . pH adjusting (NH5-N,
32 [Hydrochloric Acid, ACS PO, etc.) 500 mL 1 2006 Jun. NO HACH 134-49
4 etc.
33 |Sulfide Inhibitor Powder Pillows S interfering (CI, | 00 1 2006 Jun. NO HACH 2418-99
NH;-N testing)
34 |Mercuric Sulfate igt::;e)’feri"g (COD |83 4 1 2006 Jun. Yes (Hg) HACH 1915-20
35 |Hydrogen Peroxide, 30% ACS Suffite interfering |50 ) 1 2006 Jun. NO HACH 144-11

(Cl- testing)




Table 3 Name List of The Staff in Charge of Laboratory Management

il 30 e Js sl AN lanls 40 -3- J saal)

ltem

Name of The Staff in
Charge

TEL

Remarks

Jsipmall gadll) anl

gl o8

cliada

Laboratory Safety (Electricity, Fire
Prevention, laboratory occupation Health
and Safety

sdanall Goall aing el Sl ) il AL
el 8 dgigall AL )

Management of Equipment and Spare Parts

Dbadl adal 5l gl 5l

Management of Reagents and Glassware
claala 3l 5 cadl <N s i)

Treatment of Liquid and Solid Wastes
AL 5 ddiall cilalaa) dales




Table 4 Suppliers List

) gl daild -4- Jgaal)

Name of The Staff in

Suppli -mai
upplier Charge Address TEL FAX E-mail Remarks
ysall Jpuall gaddl) a Ol il ilgh s\l 9N w
Damascus - Abou Roummaneh
MIMOSA Agency of HACH equipment |y, o i gaz Shakib Arslan St. - Masti BIdg. - 111 335 3976 [011-333-2200 | mimosa@net.sy
and reagents Next to Swedish Embassy,
P.0.Box 5098
ALBA Instruments & . Azbakieh, Damascus, .
Chemicals Supplier for glassware etc. Eng. Antoun Doummar P O Box 8345 011-442-6689 011-441-0305 |antoundoummar@mail.sy
CMAX Desktop computer, printer and |, 1 Aj Habal 011-666-3955  |011-666-3988
digital camera
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and reagents Next to Swedish Embassy,
P.0.Box 5098
ALBA Instruments & . Azbakieh, Damascus, .
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No. of Containers
clyglad) dae

Stored Period: From

a8 8 O
Waste for Analysis:
Jiladl) cild paia

2007/06/06

Table 5 Operation and Maintenance (O/M) Record for

Sending Waste Liquid to DAM from DFEA (Basic Water Quality Alaysis)
Llpall 9 Jctl) Jaws - 5 a8 ) Jg2a
olaall 53 g Al Sl L 4 e (e (Bediad Ay A e ) ALl il alal) Jlu Y
Volume of Each Container (L) Total Quantity (L)
Sl Ayl S aaa iy A0S el
Year Month Day To Year Month Day
A B e S e e i

copy, L] no*N [ o [ PO ] NHeN [

Molybdate, Ascorbic

HgSO,, AgSO,,(Catalyst) Cr,(SO,)s Chlorine, Salicylate,

Acid (low range) -
Waste Contents: . " " . . AgNO;, K,CroO, . . Cyanurate, Cyanide
. el (Cr*high range), Cr,0, (Cr**low cd*, Sulfanilic Acid g % e Molybdate, Amino Acid 4 _y
i pal) el gina (indicator) ; (CN)
range) (high range) (pH>10)
Other Items:
Al pualic
Is there a "Hazardous Chemical Waste from DFEA" label on the containers? |:|
sl e A &y e (g 5o Al Gl jaid" da gl s o5 o
Remarks (Additional Information etc)
A ) cila glaa 1 cilliada
Transporting Date to Damascus DFEA: Year Month Day
G L g ppa ) SR A B o

Name:
)

Signature:
&As




Check List
For
Record and Maintenance
Of
Equipment/Glassware/Reagents/Chemicals
For
Damascus DFEA



Check List for Operation and Maintenancein_Damascus DFEA (Equipment/Instrument)

2007/11/25
Name of Equipment Usage Qity |ManfactureMol g olier Date of Trouble Contents and Date Repair Record (constants and date) Remarks
del Purchase (recorder’s name etc.)
Determination of concentration of
1 [UV/VIS spectrophotometer|PO43-, NH3-N, Surfactant, 1 Hach Mimosa Mar-06
chromium in water
BBC22,
2 |Micro analysis balance Weighing 1 Boeco/Germa Alba May-06
ny
BBL71,
3 |Balance (6kg) Weighing 1 Boeco/Germa Alba May-06
ny
CyberScan
Water Quality Analyzer  |Measurement of pH, EC, NO3-, PCD6500,
4 (Meter for Electrode) Cl-, F-, CN- 1 Eutech Alba Apr-06
Instruments
5  |Electrode for pH Measurement of pH 1 Eutech Alba Mar-06
Instruments
6  |Electrode for EC Measurement of EC 1 Eutech Alba Mar-06
Instruments
7  |Electrode for NO3- Measurement of NO3- 1 Eutech Alba Mar-06
Instruments
8  |Electrode for CI- Measurement of Cl- 1 Eutech Alba Mar-06
Instruments
9  |Electrode for F- Measurement of F- 1 Eutech Alba Mar-06
Instruments
10 |Electrode for S2- Measurement of S2- 1 Eutech Alba Mar-06
Instruments
11  |Electrode for CN- Measurement of CN- 1 Eutech Alba Mar-06
Instruments
TB 1000 White
12 [Turbidimeter Determination of turbidity 1 light, Eutech Alba Mar-06
Instruments
13 Draft_chambt_erwnh gas Lab. Ventilation 1 Ady ancelab, Alba Apr-06
cleaning device Singapore




14 |Refrigerator Preservation of samples, etc. Local Alba Apr-06
15 |Locker for reagent Storage of reagents/chemicals Local Alba Jan-06
. lon Exchanger: TKA
16 |Water Purifier Water supply Germany, DI 425 Water Alba Jan-06
Still: Hamilton, UK.
17 |Ultrasonic cleaner For cleaning of glasswears ELMA, LC30 TBS Jan-06
18 |Middle temperature oven [For drying of glassware Selecta, Spain Alba Jan-06
19 [Muffle furnace For heating Hober_s al, Alba Jan-06
Spain
. A . pbi, Italy,
20 |Autoclave (vertical type) [Sterilization, Drying Mini-Matic Alba Jan-06
21 |Centrifuge Sample preparation C-28, Boeco Alba Mar-06
Orbital Multi-
22 [Shaker For separation funnel Shaker, PSU- Alba Mar-06
20, Boeco
23 |Hotplate Sample preparation Local Alba Mar-06
. L IKA, Ikamag
24 |Multi magnetic stirrer IKA, lkamag RO 10 power RO 10 power Alba Mar-06
25 |Rotary evaporator Sample preparation IKA/Germany Alba Mar-06
2% Constant temperature water| Digiterm-100. Selecta/Spai Digiterm-100, Alb Jan-06
bath igiterm-100, Selecta/Spain Selecta/Spain a an-
27 |Vacuum filtration unit Sample preparation Local Alba Jan-06
28 |Water sampler Water sampling Local Alba Mar-06




Funke-Gerber,

29 |Colony counter Counting of bacteria colonies Germany, Alba Mar-06
ColonyStar

30 |Oil content analyzer VI:\)[::::mination of ail content in 31352)”@-8 A Mimosa Mar-06

31 (Solvent recovery unit For recovery of solvent 3OOISS-RIBA Mimosa Mar-06

32 |High temperature oven Measurement of Total coliform Selecta, Spain Alba Dec-06

33 |Heating Mantle with Measurement of COD India MAN Feb-06

magnetic stirrer




Name List of The Staff in Charge of Laboratory Managen

Item Name of The Staff in Charge TEL

Laboratory Safety (Electricity, Fire
Prevention, laboratory occupation Health
and Safety

Management of Equipment and Spare Parts

Management of Reagents and Glassware

Treatment of Liquid and Solid Wastes




1ent
(DAM DFEA)

Remarks




Suppliers List

Name of The Staff in

Supplier -mai
pp Charge Address TEL FAX E-mail Remarks
Damascus - Abou Roummaneh
MIMOSA Agency of HACH equipment |y, o i gaz Shakib Arslan St. - Masti BIdg. - 111 335 3976 |011-333-2200 | mimosa@net.sy
and reagents Next to Swedish Embassy,
P.0.Box 5098
ALBA Instruments & . Azbakieh, Damascus, .
Chemicals Supplier for glassware etc. Eng. Antoun Doummar P O.Box 8345 011-442-6689 011-441-0305 |antoundoummar@mail.sy

Merck Agent/Reagents . Jaber Ibn Hayyan St., Damascus, |TelFax: +963 11 4466061, Tel: +963 11 4427071, E-mail: man71sar@scs-
MAN ‘A9 g Mr. Abdul Hadi Tayyar ; Yy @
Chemicals Syria net.org
TBS Supplier for glassware etc Mr. Maher Madi (Eng.) (General Manager), Mr. | T€liani, Al-Zahraa Street, Tel: +963 11 3314408, Fax: +963 11 3341966, Cell: +963 93 613656, E-mail:

Ahmad Mohamad (General Manager)

Damascus, Syria

ah-na@scs-net.org




Maintenance record tables of glasswares (1)

Record the quantity when glasswares are bought or damaged.
Moreover, confirm the possession quantity of glasswares once a year.

Management Name Specifications Q'ty ' Checked Day and Increase and Decrease Quantity
No. Delivery / / / / /
Whole Pipettes Glass, 1 ml 3
Glass, 2 ml 3
Glass, 5 mi 5 ]Aug. 6,
Glass, 10 ml 5 2006
Glass, 20 ml 3
Glass, 50 ml 2
Graduated pipettes Glass, 1 mi 2
Glass, 5 ml 3
Glass, 10 ml 4
Pipette Fillers Applicable pipette’s capacity: not more than 2mL 1
(Rubber Pippeter) Capacity: 25mL 2
Ceramic mortar Size: 110-130mm 1
Beakers 50 ml, Glass, Color: clear 2
100 ml, Glass, Color: clear 10
250 ml, Glass, Color: clear 10
400 ml, Glass, Color: clear 2
600 ml, Glass, Color: clear 5
1000 ml, Glass, Color: clear 2
2000 ml, Glass, Color: clear 1
Volumetric Flasks 25 ml, Color: clear, joint and poly stopper 2
50 ml, Color: clear, joint and poly stopper 2
100 ml ,Color: clear, joint and poly stopper 10 |Aug. 6,
200 ml Color: clear, joint and poly stopper 2 2006
500 ml, Color: clear, joint and poly stopper 2
1000 ml , Color: clear, joint and poly stopper 1
Erlenmeyer Flasks 100 ml, Borosilicate glass, color: clear 5
250 ml, Borosilicate glass, color: clear 5
300 ml, Borosilicate glass, color: clear 5
500 ml, Borosilicate glass, color: clear 2
1000 ml, Borosilicate glass, color: clear 1
Erlenmeye.r Flasks with 100 ml, Borosilicate glass, color: clear 5
Ground Joints
250 ml, Borosilicate glass, color: clear 5
300 ml, Borosilicate glass, color: clear 5
500 ml, Borosilicate glass, color: clear 2

Check person




Maintenance record tables of glasswares (2)

Record the quantity when glasswares are bought or damaged.
Moreover, confirm the possession quantity of glasswares once a year.

Management Name Specifications Qty ' Checked Day and Increase and Decrease Quantity
No. Delivery / / / / /
Graduated Cylinders 50 ml, Borosilicate glass, A B class, Color: clear 2
100 ml, Borosilicate glass;/A B class, Color: clear 2
250 ml, Borosilicate glass;A-B class, Color: clear 2
500 ml, Borosilicate glass,A-B class, Color: clear 2
1000 ml, Borosilicate glass,A B class, Color: clear 1
Watch Dish ¢65-75mm 2 |Aug. 6,
¢90-100mm 2 2006
©125mm 2
¢®150mm 2
¢180-200mm 2
Wash Bottles Capacity: 500 ml, Polypropylene 3
Capacity: 1000 ml, Polypropylene 3
Beaker with handle Capacity: 1000 ml, Polypropylene 1
Test Tube with stopper Test tube, 18(dia.) x 180 (L) mm $16, 100 pcs/case 1 |Aug. 6,
Stainless Spoon Stainless Spoon (middle size: 180 mm)5pc/box 1 2006
Funnels Soda-lime glass, Angle: 60°, with short stem, @70 mm 5
Soda-lime glass, Angle: 60°, with short stem, ¢100 mm 5
Glass rods Glass rods, 750 (L) x 5(dia.)mm 2
Glass rods, 750 (L) x 8(dia.)ymm 2
Glass tube Glass tube, 750 (L) x ¢6xp8mm 2
Stoppcock ?Zorgzzzih :’p::eq;?sr?ar:{ Fluoroplastic (PTFE) or equivalent, 1 Aug;(.J (?5
Pinchcok Pinchcok (Size M), Stainless steel 5
Screw Cock Screw Cock (Size M), Stainless steel 5
Stopwatch Manual rolling 1
Micro pipet 2~20 pl 1
10~100 pl 1 |Aug. 6,
Chip for micro pipet 0.5~10 pl, 1000 pcs/package 1 2006
2~-200 pl, 1000 pcs/package 1
Thermometer Mercury type cylinder shape thermometer, -20~100°C 2
Beaker tongs Tongs for flask 1
Cork borer Cork borer sets saw-shaped edge (No. of borers, 12) 1
Muff Clamp Holders, Horizontal stick 10 Augoge
Jumbo muff Clamp Holders, Horizontal stick 5

Check person




Maintenance record tables of glasswares (3)
Record the quantity when glasswares are bought or damaged.
Moreover, confirm the possession quantity of glasswares once a year.

Management A 't Checked Day and Increase and Decrease Quantit
g Name Specifications Qy - y Q Y
No. Delivery / / / / / /

Clamps Open diameter: 5~50 mm 5

Open diameter: 5~80 mm 5
Tweezers Odontology department tweezers 2 |Aug. 6,
Vacuum hose Vacuum hose @8xe21mm (5 m/ Unit) 1 2006
Rubber tube Rubber tube ¢6x@9mm (10 m/ Unit) 1
Silicon rubber tube Silicon rubber tube '¢6x@9mm, (10m/ Unit) 2
Silicon rubber tube Silicon rubber tube '¢8x@10mm, (10m/ Unit) 1 Augoge
Tube joint Straight, Glass, ¢6 x 8 mm, (10 pcs/ case) 1

T type, Glass, 96 x 8 mm, (10 pcs/ case) 1

Y type, Glass, 96 x 8 mm, (10 pcs/ case) 1
Support for test tubes for 18(dia.) x 180 (L) test tube, Number of partitions: 5x10 1
Weighing Paper Weighing Paper 500pcs/box, Large (Size: approx. 120 x 1220 mm)| 1

Weighing Paper 500pcs/box, Small (Size: approx. 90 x 90 mm) 1
Vacuum Pump Capacity: 1.08-1.3 liter/min, Ultimate vacuum: 440mmHg 1 AUSO(?G
Glass fiber filter paper*1 ©50 mm, 100 pcs (Low gas absorption type) for Air Sampling 2
Quartz fiber filter paper*1 8'x10', 25 pcs 1
Glass fiber filter paper*1 8'x10', 100 pcs 2
Membrane filter 0.45um, 47 mm, 100 pcs cellulose 2 Auzgoge
pH Paper pH paper: Roll type, 4 pcs/case 2
Pipet container Applox. 450 (W) x 300 (D) ) x 70 (H) mm 1
Pipet support Pla_stlc or more fine quality, Size: Approx. 200x170x250 (H) mm,| 1

H tipe
Stand for micro pipet Number of sets of syringes : 5-6 psc 1 Aug. 6

. Type: Bottle with grip (shape: Rectangle), Material: Polyethylene, 2605

Waste water container Capacity: 20 L, Color: White, Stopper: Twc 8

Type: Bottle with grip (shape: Rectangle), Material: Polyethylene, 8

Capacity: 5 L, Color: White, Stopper: One
Flask filtering 1000 ml, Borosilicate glass 1
Seal tape Made of teflon, Applox. 10mmx 15 m 2 Augoge
Paraffin film 4" x 125 feet 2
Pipet cleaner Inside size of basket: Approx. 500%p136 mm 1

Check person




Maintenance record tables of glasswares (4)

Record the quantity when glasswares are bought or damaged.
Moreover, confirm the possession quantity of glasswares once a year.

Management Name Specifications Qty _ Checked Day and Increase and Decrease Quantity
No. Delivery / / / / /
Brush For bottle washing (small: No2) 2
For bottle washing (middle: No5) 2
For bottle washing (large: No10) 2
For Pipettes 2
Color comparition tubes 50 ml, with white graduated, With stopping 10
Color comparition tubes 100 ml, 2 ring marks, Cylinder. Tall form, Germany 4 Augoge
Tube support For color comparition, For 100ml color comparition tube x10 pcs 1
Pasteur Pipette 150 mm, 1000 pcs, Borosilicate 1
230 mm, 1000 pcs, Borosilicate 1
Dropping Bottle 50 ml 2
100 ml 1
Crucible Crucible, porcelain, 38 ml 10
Crucible, porcelain, 50ml 10
Porcelain dish tongs Porcelain dish tongs 1
Standard Sieve Applox. ®200 mm, mesh: 2mm
Weighning Bottle Applox. 50mm, H35mm
Desiccator Desiccator, glass, 180mm (dia.)
Conical beaker 250 mi 10
Bottle for sample collection 1000 ml, Polypropylene, with screw closure, Wide-mouse bottle, 20 AUSO(?G
Rubber Bulb for Small Pipette V?nyl—methyl S?I?con rubber for graduated p?pettes (Iml) 2
Vinyl-methyl Silicon rubber for graduated pipettes (5ml) 2
;Q:‘g:;?j;?gg Siltljlgt(::sr(ulbobni:) Vinyl-methyl Silicon rubber for graduated pipettes (10ml) 2
Cleaning Tissue 45 boxes of 200 tissues 1
Goggles Plastic, with side guard 2
Cleaning Agent For rem(.)vin_g grease, oil, wax, dye residue, silicone, etc. 1 AUSO(?G
Volume: 2 liters
Burret Burret 25 ml, Color: clear 2
Burret 50 ml, Color: clear 2
Burret stand Double holder 1

Check person




Check the residue quantity of the reagent four times a year.
The user must report to the management representative promptly when the residue quantity decreases.

Record of usage condition for reagent (1)

[Person in charge:

Managementj Name Specifications Q'ty Dat.e of | Expiration Confirmed day and usage condition of reagent
No. Usage | Grade | Amount | Total | Delivery | date for use / / / /
1 Acetic acid (CH ;COOH) NO2 G 25L 1 |[Aug.6,
2 Sulfanilic acid (HaNCsH,SO5H) NO2 G 100g 1 2006
3 N -(1-Naphthyl) ethylenediamine dihydrochloride For NO2 - 259 1 |Aug. 23,
NOx analvsis (C10H7NHCH2CH2NH?2 -2H20) 2006
4 Potassium permanganate For NOXx analysis NO2 - 1 kg 1 |Aug.6,
(KMnO,) 2006
5 Sulfuric acid (H,S0,) NO2, F G 25L 1 July 2006
6 Sodium nitrite (NaNO,) NO2 G 5009 1
7 |Chioroform, certified (CHCly) NO2 | UGR | 25L | 1 A”g(')gé
8 Barium hydroxide octahydrat  (Ba(OH), + 8H,0) NO2 G 5009 1
9 Triethanol amine (N(CH,CH,0H),) NO2 G 500ml 1
10 Sodium azide (NaN 3) SO2 G 100g 1
12 Hydroclolic acid (HCL) SO2 G 25L 1
13 Formaldehyde SO2 G 25L 1
14 Sodium hydrogen sulfite 40% Solution (NaHSO3) SO2 G 1.0L 1
15 lodine (0.1 N) S02,0x - 500ml 1
16 Sodium sulfate (Na,SO,) S02 G 5009 1 |Aug. 6,
17 Mercury (I1) chloride (HgCL,) SO2 G 500g 1 2006
18 Sodium chloride (NaCL) SO2 G 1 kg 1
19 Glycerin (HOCH,CHOHCH,0H) SO02 G 1L 2
20 Starch, soluble ((CgH1o05)N) S0O2,0x 1 1 kg 1
21 Mercury (I1) iodide, red (Hgly) SO2 G 100g 1
22 Sodium thiosulfate pentahydrate (Na,S,0; * 5H,0) S02,0x |Semi-G| 1kg 1
23 Potassium iodate (KIO3) SO2 G 100g 1
— July 2006
24 Potassium iodide (KI) S0O2 G 1 kg 1
25 Hydrochloric acid (1 N) (IN-HCL) SO2 G 1L 1
26 Sodium fluorid (NaF) F G 5009 1 |Aug. 6,
27 Lanthanum nitrate hexahydrate F Semi-G| 25g 1 2006
(La(NO3)3 - 6H20)
28 Alizarin complexone dihidrate, indicator grade F - 19 1 |Aug. 23,
(C19H15 NQ8 -2H20) 2006
29 Silicon di_oxidc_e (Sio2) F G 5009 1 Aug. 6,
30 Fhosphoric acn_d (H3PO4) F G 2.5L 1 2006
31 Phenolphthalein (C20H1404) F G 1009 1
32 Perchloric acid_ (HCLO4) F G 1L 1 July 2006
33 Sodium hydroxide, pellets (NaOH) F G 1 kg 1

Check person




Check the residue quantity of the reagent four times a year.
The user must report to the management representative promptly when the residue quantity decreases.

Record of usage condition for reagent (2)

[Person in charge:

NO Name Specifications Q'ty Dat_e of | Expiration Confirmed day and usage condition of reagent
Usage | Grade | Amount | Total | Delivery | date for use / / / /
34 Ammonia solution, 25% (NH40H) F G 25L 1
35 Ammonium acetate, >98% (CH3COONH4) F Semi-G| 500g 1
36 Sodium acetate, trihydrate F G 5009 1
37 |Acetone F G | 25L | 2 A“g(')gé
38 Potassium dihydrogenephosphat ~ (KH2PO4) Ox - 5009 1
39 Disodium hydrogen phosphate-12water  (Na2HPO4- Ox G 1kg 1
12H20)
40 Potassium iodide (KI) Ox G 1kg 1 | July 2006
41 lodine () 0x, SO2 G 5009 1
42 Nessler's reagent NH3 - 500ml 1 Aug. 6
43 Methylene blue H2S G 100g 1 200(’3
44 Phosphoric Acid (H3PO4) NO2 G 251 1
45 Sulfanilamide NO2 G 5009 1

Check person




Check the residue quantity of the reagent four times a year.

Record of usage condition for reagent (3)

The user must report to the management representative promptly when the residue quantity decreases.

[Person in charge:

NO

Name

Specifications

Qty

Usage

Grade

Amount

Total

Date of
Delivery

Expiration
date for use

/

Confirmed day and usage condition of reagent
/

/

Check person
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Short Title: Preparation for Glassware for Metal Analysis
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1. Scopeand Application: For preparing glassware which are needed to use during analyzing
using A.A.S.

2. Necessary Equipment and Supplies:

1) Acidified tap water with HNO3 5%.
oM Gabiaia¥) Slea alaaiuly Jalaill JDA alaaied Ao O cilala 3l juasil s gadaillg daadl 1
Aoy gy d gl 2
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Short Title: Preparation for Glassware for Metal Analysis

Revision No.: 1
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3- Preparing Procedure:

bl Qs Jal e ciliala 3l juiaad s peaiadl ol sl

2007 AUl o i1 g il
5 e 3 daiall

: speaill il o) -3

(SSE") Operation Remarks (wtadta) Jaadal)

1 Wash the outer walls of adl gl sy A
glassware with a lot of tap e (w3 A clalall
water. siball

2 Fill in tap water and flush. elay clbala il a8 5 eda o8

sl

3 Repeat filling and flushing Y e ) qadll 5 Sl salely 48
(at least twice) (O

4 Soak them into acidified aena sle 8 Clbala ) adiy o8

water completely without
air remaining inside.

Wear GLOVES, a
MASK and an
EYEPROTECTION as
you’ re handling acids

Jalh el Ay e JalS J<i
Shals Sl

5 Ul 5 el oyl 8 [0
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Short Title: Preparation for Glassware for Metal Analysis

Revision No.: 1
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Step . oyt _—
(35hal) Operation Remarks (<liadl) Jaaudal)
5 Leave them overnight Al A e gaie calaala 3 & il

6 Take out glassware VERY Wl day Slhalal z) AL A
CAREFULLY so as not to oaeally dilies (5585 Ol O 9
slosh acids

7 Wash the outer walls of el gl sy a8
glassware with a lot of tap sle e S Ay clalasll
water. (DO NOT TOUCH e & Y ) sl
glassware before washing (s J<a Lelue Jid claala 3l
carefully.)

8 Fill in tap water and flush. slay clbala )l a8 5 oda a8

_J}.}LA\
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Short Title: Preparation for Glassware for Metal Analysis
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(ESE) Operation Remarks (<Uaadle) Jaddiil)
9 Repeat filling and flushing JBY) e ) a5 Ul alels o8
(at least twice) (0SS
10 Fill in tap water and store 3 sl ela clbala S edas o8
them with stoppers. Lgalae | aa gy A% o8
11
12
END Lilg iy
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Short Title: Preparation for Glassware for Metal Analysis (Pippets)
(ale) Golaad) Jalai Jal (e Cilialas 3 s : puaidall o ginll
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1. Scope and Application: For preparing glassware which are needed to use during
analyzingusing A.A.S.

2. Necessary Equipment and Supplies:
1) Acidified tap water with HNO3 5%.

2) Pippets washing kit.

oM Gabiaial) Slea aladiuly Jalasll JNA a1aaiS G O cilala 3l sl s Guadail) g Jlaall 1
Al gy b gl 2
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Short Title: Preparation for Glassware for Metal Analysis (Pippets)
(ale) Golaad) Jalai Jal (e Cilialas 3 s : puaidall o ginll

Revision No.: 1
0 ate: January 2007
Page3of 5

3. Preparing Procedure:

168, Aaudl
2007 Al (518 gl
5 w3 dsaal

s maadl) 4l ) 3

Step . .yt _—

(35hl) Operation Remarks («Uaadl) Jdit)

1 Wash the inner and outer s Al gl Jesy A8
walls of pippets with tap siall elay cilialall daa LAl
water.

2 Repeat washing (at least e O ) duall salely A
twice). (Y

3 Put them upside down in the ool Kay clald)l s
special basket for pippets. balally alald) alul)

4 Soak them into acidified GRS clald) auy N8
water completely. . el el

Wear GLOVES, a g gLl g el ol )l 8 @
MASK and an saaall ae Jalxill oL el jUail)
EYEPROTECTION as

you' re handling acids
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(ESE) Operation Remarks (<Uaadle) Jaddiil)

5 Leave them in a safe place Al A e giie clalall o

overnight

6 Take out pippets VERY s ey alaldl gl ek K8
CAREFULLY so as not to 5 aeall Al &8 ol oo
slosh acids and put them in Sl 3 S 4y gla 8 aua
a larger container for
rinsing.

7 Fill in the container with tap Ay gtiall elay Ay glall diniy o8
water and rinse pippets by A eyt abaldl Calady
moving the basket up and o J8Y) e ) el g daudd
down (at least 5 times ups (i) 5 AeS e
and downs).

8 Take pippets out and flush sla e g2 b 5 claldl 7 Al

tap water.

_J}..\.La.“
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(SSE) Operation Remarks (<Uaadle) Jaddiil)

9 Repeat 7-8 (at |east twice) dY o) 8 5 7 wilshall el
(Of e

10 Rinse the inner and outer daaplall g adalall o) jaall Calad)
walls of pippets with Glse sae Sl claly cloalall
distilled water repeatedly (at (Ce d8Y) e )
least twice).

11 Put them in a dryer to be oall ddiadl 4 claldl g
ready for uses. Jlaxind 3 jala

12 Store them in shelves with gl o clalall daiay o8
pippet stands. lald) Jal g

END Lig iy
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Short Title: Handling Toxins -1
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We have to be extremely careful about highly toxic substances like elements shown in the
bottom of the figure below. This figure shows the maximum limits of discharge and meaning
lower concentrations are more harmful. Especially, Cd, Cr((I ), Hg, etc are dangerous even in
ppb levels.

2. Necessary Equipment and Supplies:
1) Gloves, amask and an eye protection.
2) Container.

A pabiaia¥) Sles alasiuly dalaill IS Galudl o) sall o Jalaill ¢ (Gapdaill g Jlaadl 1
13 Cp L Jul JKall Jid 83 el jualiallS dpad) Alled) o) gall ae Jalail) mie a2l H3ad) 2ad Lle Cany
5 psmealSl Aald dpes ST salall () ey 1368 B 2 sansall 3 5l ()5S0 Ladind Cojeall akiall 3 gaal) <)
PPD (e S5 055 Lesie a3l gl Cua | 3050 5 ol o S

em  Maximum Limits of Water Discharge
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Step . erts .

(35hal) Operation Remarks (<tiadla) Jaudia)

1 You must ware gloves, a 5ol 5 ol el s

mask and an eye protection
when you handle ANY
STD.

Oe gl ae daladll die Uil
Akl dalladll

Keep any tool you use with
STD and Keep them above
the container even when you
are holding them.

allaall deadine 301 o) Gl 2l
Lald Ll 348 LRl 5 Akl
92 adgn Jaall i s

Keep tools you have used in
the container.

Lealadiuly cud Al <l gyl
Aalddyla

Try to close lids or stoppers
as soon as possible.

calaladd) 9 Z.:QLD‘Y\ @b} d)l.a
OSar Lo g ol
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0 ate: January 2007 2007 AUl ¢ #\S: el

Paged of 4 4 5w 4 Assll
Step 1 ath;"‘ . e ‘

(5.l Operation Remarks (< ) Jadat |

> Rinse everything you need A Flad o8 gl Juky a8

to use later with tap water
and transfer them to another
clean container.

L aliy 5 ladl sl Gay
Ak oAl dygla

6 Flush out everything you of a5 e S IS G B
have to wash with tap water Heay Meta W;;J;
into “Heavy_ Metal Waste’ 5 RN gowml Jek
tank. Flush inner and outer e LAl s O sl
wall of each tool to get rid L 33 53 gl 4 gl
of toxin onit.

7 Don't forget to flush out the Glee Al dyglall aoys i Y
container and the funnel you Adeadin) Al addl) g lgd 8
used.

8 Follow the O/M manual for Dlaall 5 Jodil) Jiby glaly &8
washing afterwards. A3 aay Jually Galdll

END Lilg iy
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1. Scope and Application: For dealing with toxins during analyzing using A.A.S.
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We have to be extremely careful about highly toxic substances like elements shown in the
bottom of the figure below. This figure shows the maximum limits of discharge and meaning
lower concentrations are more harmful. Especially, Cd, Cr((I ), Hg, etc are dangerous even in
ppb levels.

2. Necessary Equipment and Supplies:
1) Gloves, amask and an eye protection.
2) Container.

A Galaia¥) Sl aladiuly Jiladll A Zalud) o) sall o Jalal Tamhill g Jadl 1
38 Cpn D Ol Jad 8 5 alall jealiafS dpend) Adlall ol sall we Jalaill die 303l j3a) 340 Ude aay
5 psmealSl Aald dpes ST salall () ey 1368 B 2 sansall 3 5l ()5S0 Ladind Cojeall akiall 3 gaal) <)
PPb Ge 381 5 (S Ledie a3 yhad el G | B0l 5 olandl g Sl

oprm) Maximum Limits of Water Discharge

(Syrian, selected as smallest values from several kinds)
11

10 Al Ba Cu Fe Zn

09 F-—-——fF-----fF-------

08 r

07 r

gy N gagd gl 2

Ags (2

There is no safe STD. You should ware Gloves, a Mask and an
EyeProtection whenever you handle STDs.
No Food nor Drink isallowed inthe AAS room.
Jallaall e Jalxill ie ol jUaill g Ll g el JUl o i) camgy el 5 ke Jslae T @llin il
Ayl
(S pabaial) Slea dd e (& Gl Lyl g aledall J U5 ey

3. Handling Standard Solutions Procedur e
1l Jallaall e Jalal 41 52) 3
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Page3of 5 5 e 3 daiall
Step . oyt _—

(35hal) Operation Remarks (<ladl) Jaaudal)

1 You MUST NOT handle bl ddsdll ae dalail) pre cony

STDs for furnace with your
bare hands (ware Gloves
and aMask).

sl )b 8 ) Gfle Cpan o AL Aalal)
_(&uﬂ\ g <ol laall

2 Use a suitable disposal Baaie jull Aalall aladiuly o
pipette to transfer STD into Joladdly Aaldll cYleadny)
vialsin the container. bl Joladh Jal )

Aga e el 5 iy

3 Transfer the vial just after Sl 2ay e i) pumg o8

you fill because it is likely
to fall down.

AVPSP PRGVE FREQUNTE) I NP
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(ESE) Operation Remarks (<Uaadle) Jaddiil)

Rinse used pipette with tap
water and DIW respectively
and put it into the original
position.

Al el & sl
(e Lea e I lgela b

5 After measurement, throw i (5 sine do sy a8 Gulil) 2ag
the contents of vials into the Galy ALl Alsll
waste tank for heavy metals. Ssine 1580 a8 5 AL aladl)

Throw the tap water and shad) el 5 phidl bl Jigla
the DIW into waste tank for asaall elally Aalall 45l 8
acidified water.

6 Flush vias with much O 3aS Ay i) ooy o8
amount of tap water. siall el

7 Wash gloves at the end and A gl Juky o8 Al b

throw them into a garbage
box.

gl Al 3 Lgaa
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Step . oyt _—
(35hal) Operation Remarks (<ladl) Jaaudal)
8 Wash your hands very well LY amy da IS5 ehy Juny o8
to finish.
END Ligy
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1. Scope and Application: For dealing with toxins during analyzing using A.A.S.
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We have to be extremely careful about highly toxic substances like elements shown in the
bottom of the figure below. This figure shows the maximum limits of discharge and meaning
lower concentrations are more harmful. Especially, Cd, Cr((I ), Hg, etc are dangerous even in
ppb levels.

2. Necessary Equipment and Supplies:
1) Gloves, amask and an eye protection.

o pabiaia¥) jles alasiuly dalaill JOA Galdl o) sall o Jalaill ; (apdaill g Jlaadl 1
13 Cp L Jul JKal Jid 83 el jualiallS dpad) Alledl o) gall ae Jalail) mie a2l 3ad) 2ad Lle Cany
5 psmealSl Aals dpans ST salall () ey 1368 8 = sansall 3 5l ()5S0 Ladind Cojeall abiall 3 gaal) <)
PPD (e S5 055 Lesie a3l gl Cua | 3050 5 sl o S

eom  Maximum Limits of Water Discharge

(Syrian, selected as smallest values from several kinds)
11

10 | Al Ba Cu Fe Zn
o9 r-—-——--f¢+---—-——4¢+r----------------"4--~-\-----"---"--—"—-"--"-"—"—"——"——~4--

o8 r-———{y\--——-"-"f{--""""""""""""""f-—"""V-— -

07 r

06 - - === =============={f=====dr================<ff--=-

g dgay 83l 2

Sl pas g Slgelid gyl (1

3. Handling Waste Samples Solutions Procedure;
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i) cdlab e Jalal) il 3
(gi)‘) Operation Remarks (<Uasda) Jadal)
1 Dispose of solutions with s Aazmill Jllas (e Galally 48

Ag, As, Be, Cd, Cr and Hg
into “Heavy Metal” tank
and flush down the

container aswell to get rid

5 psmadlsSll g galy yull g g ;50

“Heavy 4sls 4 oas S
CaliY) duay &8 25 Metal”

Jaly JI dallaal) 028 Lead 33 5 gall

of toxins thoroughly. e JalS I Galaill 4 glal)
Al o) gall

2 Dispose of solutions with g 5ind Al Jlad) e palaiilly o8
elementsin black in the O Jsanll 8535 sall jualiall
tableinto “Heavy Metal” “Heavy aisla a5l
tank if their concentrations Si 38 5 S s & Metal”
are higher than Limits of 8 peall dgan (e
Discharge.

3 Dispose of solutions with g sind A dllad) e palaiilly o8
elementsin black into OsUL Jsaall 333 ga sl paliall
“Acidified Water” tank for “Acidified dsls 25V
neutralization and dilution. 353a e J81 58150 Water”

L g lehaeil (o pall

4 Do not forget flushing down Agall Jals adl) Caplais i Y

the funnel if you used.

Al AT a3 Jda =
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(Ssg) Operation Remarks (<Uasda) Jadal)
5 Rinse containers with much el (0 b€ A0aSs Y oy o8
amount of tap water. siball
6 Wash out your hands very s i ey Juag A8
carefully.
" WareWHITE CLOTHS, GLOVES, aMASK, an r
[ EYEPROTECTION when you handle TOXINS!!!

1 dalad) 31 gall ae Jalaii Lasie ol jUA3Y g g LAY g Glan¥) Gulalll a1 3
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Operation and Maintenance Manual for Metal Analysis (O/M Manual)-6
Consumables and Budget Planning

Consumables and Budget Planning

For the 1st year’s budget planning, temporary draft is considered as following. This should be modified

considering every years actual expense.

1) Reagents : Reference Table below shows the initial quotation for the 1st year. All reagents should
not be consumed. If the rate of consumption is assumed as 70%, about $2,350 will be required.

2) Apparatus : This consists of tools and consumables. If tools have been maintained well and only
consumables have been disposed, about $275 will be required.

3) AAS : If 10 cylinders of gases and all reagents have been consumed, about $4,400 will be required.
And if 10 Pyro and 10 HD - graphite tubes have been consumed, about $1,400 will be required.

If these assumptions are adopted, about $8,300 will be required.

Necessary information is mentioned below ;

OM-MA-06- 1
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A Jaall yudaad g cilSletiual)

u.i.a_\"é.l.maj\ JLa.ui}“ q;i;mdidm ui BJJMAM b@uﬁ&mmyﬁdwmeddjy\ el.aj\ :\_1.1\)“);\..4;.\5

ke Y

DY) Jara O Sty adl Sl paan @Ilginl i Y (A1 Aill Y1 sl s el Jsaadl jeday icadl S 1
$ 2350 Jdala cllia () 5Saud 0670 2
O S ClSlginnall egin) a3 L 5 s IS0 @l oY) o dkilad) cu b clSlind) ol oY) el icland) 2

$275 Jdala da

Jdals ellta § €t Cadl &l e 5 (@l skl 10) Sl @l shal aeas @Dlginl &5 Ja b godll palaia¥) Sea .3

$1400 J 4als elllia & 4ué HD 10 5 Pyro asidl e il 10 eDigin) Ja 3 5.$4400

$8300 2 sllaall ()5S 3 giall 238 pan Jla
LY 80 5a 5 Ay 5 el e gladll

Mr. Hussam Nabhani

305511 aa sl gaand
MASK ALBA
Agency AL-AHAHBA Scientific Instruments & Chemicals
Subject AAS and accessories Apparatus and reagents Apparatus and reagents
+963 11 333 3798
Telephone +963 11 4441019 1963 11 3336013 +963 11 442 6689
Facsimile +963 11 4410364 +963 11 331 3551 +963 11 441 0305
Shukri Asali St.
Address Al Abed St., Al Buhturi Lane NojAgou Rhomaneh 8, Azbakieh, DAM
Al Nejemeh Square, DAM
Personnel Mr. Mostafa Sadeddeen Mr. Assaad Khaled, G. M. Mr. Antoun Doummar

E-mail address

teriaki@scs-net.org

mask@scs-net.org

antoundoummar@mail.sy

)5S Sl 2 sall Jgaadl

29-Jun-06
No. [Name Specification Unit  |Quantity Price US$
ALBA MASK adopted
Unit Unit Unit Agency | Sub total
1 [Nitric acid, HNO, ;‘r’;‘égon conc (65%). trace analysis {55 oo -| 868 8868 MASK | 709.43
2 |Nitric acid, HNO, solution, 60%, lowest grade 25L  |30L 35.00 - 35.00 ALBA 420.00
3 E&tﬁgﬁlum permanganate, extra pure / trace analysis grade 500g (1,0009 (46) 86.79 86.79| MASK 173.58
4 Eostags'“m persulfate, extra pure / trace analysis grade 5009 [500g 10800 4906  49.06] MASK 49.06
2Y2'8
5 |Sodium chloride, NaCl extra pure / trace analysis grade 1,000g |2,000g - 18.87 18.87| MASK 37.74
Hydroxylamin sulfate
6 [(Hydroxylammonium analytical or reagent grade 250g |1,500g 115.00 -| 115.00) ALBA 690.00
sulfate), (N\H,OH), H,SO,
Stannous chloride
7 (Tin( ) chloride), SnCl, reagent or extra pure grade 1,000g [1,000g - 147.17 147.17| MASK 147.17
Stannous sulfate
8 (Tin( ) sulfate), SnSO, reagent or extra pure grade 1,000g [1,000g 800.00 99.62 99.62| MASK 99.62,
P solution, conc (95-98%), extra pure or _
9 [Sulfuric acid, H,SO, trace analysis grade 25L  [5L 28.00 28.00| ALBA 56.00
10 m;%cnfg”;m perchlorate, 1,0\ est grade 1,000g [1,000g | 1100.00| 607.55| 60755 MASK 607,55
4)2
. . solution, conc (36% or more), extra
11 |Hydrochloric acid, HCI pure or trace analysis grade 25L |7.5L 20.00 16.23 16.23| MASK 48.68
12 ﬁg‘é‘ﬂj‘ borohydride, analytical or trace metals grade 100g |100g -| 21698 21698 MASK 216.98
13 [Sodium hydroxide, NaOH [pellets, analytical or extra pure grade |1,000g |1,000g 18.00 18.87 18.00/ ALBA 18.00
14 |Sulfanilamide, C6H8N2S02 |analytical or extra pure grade 2509  |2509 95.00 90.57 90.57] MASK 90.57
Total 3,364
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29-Jun-06
No. |Name Specification Q'ty Price US$ Cheapest
ALBA MASK |T&L. App. >
Unit Unit Unit Q'ty
1|Beaker Glass, Griffin squat form, 100mL 60 2.20 1.79 2.25 107.55
Glass, Griffin squat form, 150mL 30 2.50 245 3.00 73,58
PTFE, Griffin squat form, 100mL 40 - - 18.00 720.00
Polypropylene, Griffin squat form, 500-600mL 10 3.00 3.49 2.00 20.00
2|Bottle Polypropylene or HDPE, white, screw closure (leak-proof), rectangle, with handle, 20L 4 5.20 - 4.50 18.00
Polypropylene or HDPE, white, screw closure (leak-proof), wide neck, 100mL 200 - - 1.25 250.00
Polypropylene or HDPE, white, screw closure (leak-proof), wide neck, 250mL 30 - - 3.00 90.00
Polypropylene or HDPE, white, round-shaped, screw closure (leak-proof), 1000mL 500 4.00 - 3.75| 1875.00
Polypropylene or HDPE, white, round-shaped, screw closure (leak-proof), 2L 20 - - 6.50 130.00
3|Brush @ 10to 12 mm 10 2.00 0.94 1.25 9.43
@ 16 to 25 mm 10 2.20 0.94 1.50 9.43
4|Bucket Polypropylene or HDPE, with pouring spout and rigid handle 3 3.00 2.36 - 7.08
Polypropylene or HDPE, rectangular shape, 250 * 180 * 150 mm or larger in total 3 2.00 - - 6.00
5|Cylinder Glass, spouted, 50mL, grads. 1mL, tolerance #0.25mL 4 5.50 5.19 8.00 20.75
Glass, spouted, 100mL, grads. 1mL, tolerance #=0.5mL 4 6.50 6.23 8.50 24.91
Glass, joint and stopper, 100mL, grads. 1mL 30 15.00 14.15 17.00 42453
Eye Polycarbonate, with clear lenses, browguard and hinged sidearms, can be worn over 5 10.00 26.42 _ 50,00
protection _|spectacles, large
7|Face mask [Disposable, with metal nose piece, standard sized 200 0.16 0.06 - 11.32
Filtration Cellulose, pore size 2.7um or similar, ¢@ 90-110mm, hardened (high wet strength and 4 1350 _ _ 54.00
paper chemical resistance), ashless (<0.01%ash), 100pcs/pack ) )
Cellulose, pore size 8um or similar, ¢p 90-110mm, hardened (high wet strength and 5 1350 _ _ 2700
chemical resistance), ashless (<0.01%ash), 100pcs/pack . :
9|Flask Glass, Erlenmeyer, wide neck, graduated, 250mL, clear 30 3.50 3.30 17.00 99.06
Glass, Erlenmeyer, narrow neck, graduated, 300mL, clear, stoppered or screw cap 3 8.40 7.92 36.00 23.77
Glass, volumetric, 50mL, tolerance #=0.06mL or better, clear, joint and stopper 10 6.40 5.28 7.50 52.83
Glass, volumetric, 100mL, tolerance ==0.1mL or better, clear, joint and stopper 40 6.70 6.32 9.00 252.83
Glass, volumetric, 200mL, tolerance ==0.15mL or better, clear, joint and stopper 6 8.50 8.96 12.00 51.00
Glass, volumetric, 500mL, tolerance #0.25mL or better, clear, joint and stopper 10 11.70 11.32 14.00 113.21
Glass, volumetric, 1000mL, tolerance ==0.4mL or better, clear, joint and stopper 3 20.00 17.36| 18.00] 52.08
Polymethylpentane or polypropylene, volumetric, 100mL, limit of error 0.16mL or 20 700 _ _ 140.00
better, clear or half-clear, joint and stopper : :
10|Funnel Polypropylene, ¢ 60mm or similar 30 1.00 - 3.50 30.00
Polypropylene, ¢p 150mm or similar 5 1.50 - 10.00 7.50
11|Glove Polyethylene, disposable, textured surface, non-sterile, medium, 100pcs/pack 3 6.00 - 50.00 18.00
Latex, disposable, examination, lightly powdered or powder free, non-sterile, medium, 5 B _ 14.00 70.00
100pcs/pack ) :
Neoprene, long (elbow-length), acid resistant, abrasion and puncture resistant, large 2 - 30.19 - 60.38
12[Hot plate Ceramic, 200-250 * 200-250mm, with temperature control (ambient to 300 or 3 618.00 - 850.00{ 1854.00
Indicator Dispenser reel, 5m long * 6mm wide or similar, with reference chart showing color
13 paper (pH) |changes. pH range 1-11 or wider 4 10.00 7.55 7.50 80.00
14[Label tape [Paper, roll, self-adhesive, dimensions 24 * 12.5mm or similar, 100pcs/pack 20 0.50 - - 10.00
15|Pipette Polyethylene, graduated, Pasteur, capacity 3-5mL, 500pcs/pack 1 20.00 33.02[ 1700.00 20.00
Glass, graduated, 1mL, grads. 0.01mL, tolerance #0.006 or better 4 2.00 1.04 1.50 4.15
Glass, graduated, 2mL, grads. 0.02mL, tolerance #0.01 or better 6 250 117 1.75 7.02
Glass, graduated, 5mL, grads. 0.05mL, tolerance +0.03 or better 6 2.00 1.36 2.00 8.15
Glass, graduated, 10mL, grads. 0.1mL, tolerance =+0.05 or better 6 250 143 2.50 8.60
Glass, graduated, 25mL, grads. 0.2mL, tolerance +0.1 or better 4 - 481 5.00 19.25
Glass, one mark (whole), 1mL ,tolerance #0.008mL or better 6 3.00 1.70 2.50 10.19
Glass, one mark (whole), 2mL ,tolerance #0.01mL or better 4 3.00 1.89 3.00 7.55
Glass, one mark (whole), 5mL ,tolerance #0.015mL or better 4 3.50 2.36 4.00 9.43
Glass, one mark (whole), 10mL ,tolerance #0.02mL or better 4 - 3.30 4,75 13.21
Glass, one mark (whole), 20mL tolerance #0.03mL or better 4 5.00 - 6.00 20.00
’ ) Molded rubber bulb, approx. 60mL capacity, 3 glass ball valves, suitable for pipettes
16|Pipette filler of 2-25mL or wider 3 11.00 7.55 8.50 22.64
Plastic, capacity 0.5-2mL or wider, standard release speed 2 11.50 7.08 - 14.15
Plastic, capacity 2-10mL or wider, standard release speed 2 11.50 7.55 - 15.09
Plastic, capacity 10-25mL or wider, standard release speed 2 12.00 8.49 - 16.98
17|Pipette jar _ |Plastic, ¢p 80 height 420 (cylinder) or larger 2 62.00 14.72 - 29.43
18|Pipette stand [Plastic, horizontal, holding 6 or more 4 - 9.43 24.00 37.74
Plastic, vertical, holding 20 or more, for drying and storage 3 30.00 18.87 31.00 56.60
19| Sealing film wi_dt_h 100mm length 30m or longer, can be enlarged as much as 10 or more times the 5 33.30 2736 3000 5472
original area
20[Soak jar Plastic container, acid resistant, 50-80L 1 15.00 - - 15.00
21{Tray Plastic, shallow, 450 * 350 * 30 mm or similar 20 150 - - 30.00
Plastic, rigid, 400 * 300 * 70 mm or similar 10 6.50 - - 65.00
Plastic, rigid, 600 * 350 * 150 mm or similar, suitable for the soak jar 10 6.50 - - 65.00
Plastic or plastic coated, two or more shelves, with casters, 850(w) * 1000(d) *
22|Trolley 850(h) mm or similar 2 35.00 - - 70.00
23|Wash bottle |Polyethylene, narrow neck, leak-proof, with rinser tube, imported, 1000mL 10 - - 4.00 40.00
24]|Watch glass |Glass, 65-75mm 40 4.20 - 150 60.00
PTEE, 65-75mm 40 - - 16.00]  640.00
Total 8153.14
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Item No. | Name of equipment |Required technical specifications Unit Price
Lamp Hollow cathode lamp for each element
lamp for Ag 395
lamp for Al 370
lamp for As 560
lamp for Ba 470
lamp for Be 450
lamp for Cd 390
lamp for Cr 370
lamp for Cu 470
lamp for Fe 370
lamp for Hg 395
lamp for Mn 450
lamp for Ni 370
lamp for Pb 390
lamp for Sb 390
lamp for Zn 490
Sub total 6,330
Gas supply Gas cylinder
acetylene 300
nitrous oxide 300
argon 300
Standard solutions Standards (1000mg/L, 500mL or more)
Standard solution for Ag 70
Standard solution for Al 70
Standard solution for As 70
Standard solution for Ba 70
Standard solution for Be 70
Standard solution for Cd 70
Standard solution for Cr 70
Standard solution for Cu 70
Standard solution for Fe 70
Standard solution for Hg 70
Standard solution for Mn 70
Standard solution for Ni 70
Standard solution for Pb 70
Standard solution for Sbh 70
Standard solution for Zn 70
Sub total 1,050
Matrix modifier Matrix modifier ( Suitable concentration, 100mL or more)
Pd(NO,), 150
Mg(NOs), 80
CaCl, 80
Sub total 310
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Operation and Maintenance Manual for Metal Analysis (O/M Manual)-7
Periodical Maintenance of AAS

Periodical Maintenance of AAS
Frequency of maintenance : once per

months

dd/mmlyyyy :

1) Burner maintenance

O Clean the burner head

0 Clean the nebulizer and the tube ( the tube
should be replaced as necessary )

O Clean the chamber

2) Furnace maintenance

0 Clean graphite cap, holder, window plate
sockets and window plates

O Clean the temperature sensor

0 Clean the slide mechanism

0 Clean the seal

3) Atomizer positioning adjustment
O Burner positioning adjustment
O Furnace positioning adjustment

4) Replacing the deuterium lamp if necessary

5) Maintenance following Standard Installation

Completion Report (modified)

0 Standard Installation Completion Report

1. Wavelength accuracy
Perform the line search at the slit width of 0.2

nm and check the difference with the setting by
using the hollow cathode lamp of Hg. Use the
WizAArd, and at the “Optics Parameters” page,
repeat the wavelength setting and the line
search for each wavelength shown below.

Wavelength Measured value | Error
253.7 nm nm nm
365.0 nm nm nm
435.8 nm nm nm
546.1 nm nm nm

(Error should be in £ 0.30 nm or under)
2. Absorption sensitivity (Flame)
Introduce distilled water (zero calibration
water) and standard solution of Cu 2 ppm
inside the flame in turn. Then, perform the
measurement 5 times repeatedly. Take the
average rate of the measured value.

U Parameter

Wavelength: 324.8 nm

Slit Width: 0.5 nm

Pre-Spray Time: 1 sec

Total Time: 3 sec

|Average absorbance Abs|
(0.2300 Abs or overd

OM-MA-07- 1




3. Repeatability (Flame)

Check the % RSD from the data of item “2.”.
% RSD %
(2.00 % or under)

4. Fluctuation of the reading (Flame)

Check the fluctuation of the reading, when
spraying the Cu 2 ppm for 30 seconds.

O Parameter

Wavelength: 324.8 nm

Slit Width: 0.5 nm

Pre-Spray Time: 3 sec

Total Time: 30 sec

Zoom the data line on the Peak Profile window.
Then read the noise level with the display of the
cursor.

[Fluctuation %

(7.0 % or under)

5. Absorption sensitivity (Furnace)

Introduce Mn 1 ppb standard solution of 20 pl
and perform the measurement five times
repeatedly. Then take the average rate of the
measured value.

O Parameter

O/M Manual for Metal Analysis -7
Periodical Maintenance of AAS

Wavelength: 279.5 nm

Slit Width: 0.2 nm

|Average absorbance Abs|
(0.1500 Abs or over)

6. Repeatability (Furnace)

Check the % RSD from the data of item”5”.
% RSD %
(2.50 % or under)

7. Safety mechanism check (Flame)

Check the operation of the safety mechanism
(Flame):

(1) Gas leak inspection

(2) Operation of gas pressure monitor

(3) Operation of flame monitor

(4) Operation of drain sensor

(5) Installation check of the nebulizer and joint.

8. Safety mechanism check (Furnace)

Check the operation of the safety mechanism
(Furnace):

(1) Operation of cooling water monitor

(2) Operation of gas pressure monitor

(3) Operation of circuit protector

OM-MA-07- 2
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Operation and Maintenance Manual for Metal Analysis (O/M Manual)-8
Concentration with Calibration Curves and Dilution

1. Calibration Curve
1) Minimum Value to be measured

Here you have a calibration curve (CC) for a
material “A” consisting of concentrations such as
0, 05 1, 2, 5 (ppb),
guantitative limit is 0.5ppb because it is the

then material A’s

minimum value of the CC that you have checked
its CV and made sure it has been able to be
measured (this is not a common idea, but it is in
the DAM DFEA's Lab).

2) Maximum Value to be measured

On the other hand, what value is the
maximum to be measured? The answer 5ppb is
correct in some cases but it is not correct all the
time because you can measure more than 5ppb
by diluting samples in advance.

If the CC lasts in a liner line for ever, we can
finish measurement no matter how high the
concentration is. But usually CC remains as a
line within a limited range (see the figure below,
in this case, only the range of 0.5-5ppb is linear).
In this case of the figure below, you can not get
the right concentration when you measure 8ppb.
With the CC of 0.5-5ppb will give out about 6ppb
only because the Abs should be 60 for 8ppb. This
is the reason why we have to dilute samples and
measure until the Abs (or concentration) gets in
the range of the CC.

70
®12
60 / 43
50 / 5
2]
A
20 / 2
10 +
05
o ‘
2 4 6 8 10 12 171
10
ppb
2. Dilution

1) Necessity of Dilution

Dilution of samples is not necessary only after
measurements when they are beyond the
maximum calibration but also in advance of
measurements when samples seem to contain
materials with high concentrations. Because we
handle samples with high concentrations of
organic and/or inorganic materials, it is better to
treat them after dilution to preserve apparatus
and instruments without contamination.

In the case of dilution, we have to know how
many times to dilute samples. That is the matter
of Quantitation Limit (QL) and how low
concentrations we need to measure.

For the material “A”, the QL is 0.5ppb. And for
example, if the standard of drinking water
for "A” is 5ppb and we were supposed to measure
at that level, we can dilute samples 10 times.
0.5ppb, the

concentration is 5ppb, and when another result

When one result is actual
is <0.5ppb, the value for reporting will be <5ppb.
2) Practical lessons

Consider how many times the samples can be

OM-MA-08- 1
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diluted

minimum levels for reporting are the same as

in the following cases when the

the standards for drinking water.

1) When Al's QL is 5ppb and the standard for
drinking water is 0.2ppm, how many times
can the sample be diluted?

2) When As’s QL is 5ppb and the standard for

Wil el st B 2 - seS (2 S
8 odad) aie ]
e (Sr e 8 (1
0, Jie St e oS "A" L balal 3 plan nie s el
Jil &Y 0.5ppb s ) MUl 5. 0.5, 1, 2, 5 (ppb)
el (e UL i 5 Ll CV Ul paniy a3 plaal) Jinial das
@ Al Ay e 8 L LSl Ade (a5 SAl oda) ulall ALK
((ier Aladlas
Lol (Kay dad ST (2
< 5ppb : Ala Y fleuld (Ko dad ST o LAY Calall e
iy aiY Loga dngnia ol LI YA amy 3 dsgaall Aol
G JSs Al 3ty 5pph e ST a8
iy il QLA WS (K il 5 plaall inia o )
b U8 8 el s Ay Ble S0 S5 gl e k)
O Jal L of Cua (K3 BaY ) e Jae e
(ks Jas 52 0.5-5ppb
asii Ladie dapmaall dedll e Jyeanll dliSe Y sl oda b
Lis s 0.5-5ppb om 8daall sie o) Bppb S5 Lk
dal e 60 sS OF any dpaliaia¥) Y Bppb s 385
o Jiani Ja lguld 5 Gliall anadl ) 58 128 8Bpphb 385
3ol inia Jlae (e (5 53 5l ) dpaliaial

70

60 / \ 4
50 / 5
A
20 2

e

10 I

¢ 12

o

Abs

ppb

drinking water is 0.01ppm, how many times
can the sample be diluted?

3) Sample “X” consumes much amount of
KMnO4 when it is pretreated for Hg. What
measure is to be taken when Hg's QL is
0.5ppb and the standard for drinking water
is 0.001ppm?

a3 plaall clpiaie pa 38 Al

a2

2l 359 00 (1

Dl Ledie: LGl dey Jadd ()5 e el dpadi G
di Lad Lyyra &y sodaddl Jiaid el aal) e
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sl gl a8 3gal) 5l saY) Jadal
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Basis of Analysis Operation
1. Necessity and importance of environmental analysis

1.1 Introduction

Developing countries are currently faced with the difficult task of enhancing economic
strength and making infrastructure improvements in cities, while attempting to mitigate
pollution and preserve the local and global environment.

Measures are needed to achieve environmental improvements in every economic sector,
including residences and transportation sector particularly in urban settings. Experts who are
sent to these countries can be quite useful, as they can use their experiences in addressing
environmental issues to determine policies and techniques that are feasible and suitable for
these countries.

This text provides some basic information that can be presented to people primarily
engaged in environmental analysis, to help understand environmental issues and techniques.
The primary focus of this text is on techniques for laboratory analysis and water purification,
necessary steps for comprehensive environmental monitoring.

1.2 Recognition and characteristics of environmental changes

We are surrounded by a range of environmental settings in different media, including
air, water, and soil. Environmental analysis is needed to identify changes in the composition
of these media, both qualitatively and quantitatively. We want to think about the
characteristics of water pollution and air pollution as shown in the table below.

Characteristic comparison between water pollution and air pollution

Item Water pollution Air pollution
Color It is possible that the color changes Regarding the dust, its fall can be seen but
depending on factory drainage and/or | the color doesn't change.
the existence of organic substances.
Bad smell A peculiar odor smell might be A peculiar odor smell might be originated
originated, and it causes air pollution. | according to the source
Visible Environmental situation can often be | Heavy metals, such as lead, and gaseous
verification of | visually understood except for the pollutants like NOy, SO,, O, and VOC can
environmental | heavy metals not be realized by visible inspection even if
quality they have large sizes
Pollution Pollution can be realized by color and | It is rare that the pollution can be realized
recognition smell, therefore it can be often by human sensations, therefore, color and
recognized smell inspection are not reliable
Pollutants Water stays easily compared with Atmospheric air diffuses depending on the
behavior atmospheric air meteorological conditions
Environmental | In general, the impact is regional In general, the impact spreads over large
impact area
Influence on Basically, damage depends upon the | Air pollution greatly affects old people and
human body continuation, period, of intake, and children, in addition to weak people
not on age or gender
Self-defense The decision of not drinking or using | The decision of not inhaling polluted air
polluted water can be made can not be made




With respect to environmental measurements of air quality and water quality,
measurements start from paying attention to pollution changes over both short period and
long period of time.

In order to grasp environmental changes, it is necessary to carry out continuous
monitoring of the environment. As environmental analysts, our study of environmental
changes can be accompanied by real enjoyment and our motivation should be sincere
awareness.

1.3 Analysis in environmental monitoring

1.3.1 Meaning of environmental analysis

As described above, changes in the environment are measured quantitatively in
environmental analysis. To help preserve and improve the environment, it is necessary to
understand current conditions and trends. Quantitative data can be compared over time, as
well as across regions and countries, to help in the development of regulations and policies.

1.3.2 Securing data reliability

Environmental analysis indicates the measuring of the environmental conditions and
the evaluation of the measured data. The data may represent an annual change, a regional
comparison, and an international comparison. Therefore, data reliability is indispensable.

For the sake of evaluating the environmental changes, an environmental analyst must
be able to decide on the methodology and parameters, and must balance the trade-offs among
different methods. While evaluation by determining multiple parameters may be theoretically
desirable, costs and reliability concerns necessitate environmental evaluation using minimum
necessary parameters. Clearly, the data collected from the field must be credible.

In many situations, the concentrations of targeted substances are quite small, and
cannot be detected unless the basic field work and laboratory work are done correctly. This
involves the use of proper devices to measure the specified substance, in addition to a number
of other work steps.

The containers holding the samples and the glassware used to extract the specified
substances must be clean and stable, and purified water must be used to avoid sample
contamination. Despite the importance of this step, little attention is usually devoted to the
cleaning of the glassware. Many people wash sample containers like they wash glasses at
home. It is also important to address the purity of the water, both in terms of the quality of
the water supplied to the water purification system and the resulting purified water.

2. Washing and safekeeping of the glassware

The first step in the chemical analysis is washing the glassware (extremely important)



Careful washing ——>| Appropriate safekeeping
I
Responsibility of
Washing based on the self-judgment > the analytical
of the analytical expert expert
Relying on other person for washing )
2.1 The method of washing the glassware
Glassware should be washed based on "what they were used for"
"What the glassware were used for"
Acid, alkali, and Non-polar reagents, Oil and awfully
reagents soluble in samples, and viscous dirty samples
water substances
Simple washing Usage of the Immersing in the
with water is detergents detergent for a whole
satisfactory day and night

By using brush and
sponge, washing
with water for 4 ~ 5
times

By using brush and
sponge, washing with
water several times until
getting satisfactory results

Repeat washing with
water while rubbing
by brush

¢ If possible, wash the glassware immediately after usage.
(If the glassware are left for long time after usage they become dry, and it would
become difficult to remove the substances that might stick on their surfaces).

+ Putting the glassware in the detergent and cleaning with the ultrasonic waves is a good

cleaning method.

2.2 The method of drying the glassware
1) When drying by heating, use a drier of glassware exclusive use.
2) Drying by heating can not be used for drying the pipettes and the volumetric flasks.

2.3 The method of glassware safekeeping
1) The best way is the tight seal using locker.




2) Lie the glassware so that its inlet locker is face down and cover it with aluminum
foil or rub.
3) Glassware that have been under long time safekeeping should be washed first and
then used.

3. Preparation of pure water and Check its purity

3.1 Purification method and characteristics

Treatment method

Removal method

Removal target

Characteristics

1. Reverse Using membrane Anion, cation, Over 99% of NaCl and almost 100 % of
osmosis (RO) | module organic organic substances with molecular
substances weights over 300 can be removed.
However, reverse osmosis cannot
remove substances with low molecule
weights, suspensoids, and dissolved
gases such as CO..
2. Ultrafiltration Using membrane Colloidal Removal efficiency is more than 90 ~
module (Hole substances 95 %.

diameter 1 ~ 10 nm)

With respect to the membrane module,
Polysulfone, polyacrylonitrile, and
Polyethersulfone are used

3. Adsorption

Activated carbon,
activated alumina,
and molecular sieve

Dissolved giant
molecules

Substances and a portion of dissolved
inorganic substances, but a short lifespan
is numerous.

4. lon exchange

Using ion exchange
resin

Anion and cation

Inside the column, strong acid cation
exchange resin and strong alkali anion
exchange resin

5. Distillation Still Anion, cation, There are cases where volatile substances
organic are included within the distilled water.
substances Recently, non-boiling still is being used.

6. Precise Using giant Colloidal Cellulose acetate, polysulfone,

filtration molecule porous substances polypropylene, and nylon are used.

filtration membrane When placed in the back end of the ion
exchange, generally a precise filter
element with a hole diameter of 0.2 ~
0.45 pm is used.
7. Heating Bacteria and Ultraviolet rays are irradiated to disinfect

endotoxin

Legionella.

Note: in order to preserve the quality of the purified water it is important to adopt a proper
maintenance management.




When you assume solution to be a mobile phase in HPLC (Ultra-pure water)

A 4
A 4

Water purification system

Tap water Pre-cartridge filter

A
' N

Reverse 0smosis N lon exchange
(RO) equipment equipment

— _/
~—

Pure Water

Distillation

A
»
»
[
»

KMnO, Alkaline

A\ 4
Distill again using a device made of quartz-glass

y

|| Ultra-pure Water (Preservation is avoided as much as possible)

3.2 Example of water purification systems

Water purification system should be selected in accordance with the desired degree of
purity and the designed water usage quantity. Some examples of commercially available
products and the classifications of the purified water quality are shown as follows:

[Classification of water quality]

Al: Used for washing and as a material for higher water degree (A2-A4).
A2: Used for general chemical analysis.

A3: Used for the preparation of reagents and for the microanalysis.

A4: Used for testing organic substances (TOC, COD...etc) and for the microanalysis of
organic substances.

The characteristics of each purified water classification are presented in Table 3-1.



Table 3-1 Purified water classification characteristics used for chemical analysis®”

Item Rank
Al A2 A3 A4

Electric conductivity
mS/m (25 °C) under 0.5 under 0.1 under 0.1 under 0.1
Total Organic Carbon (TOC) under 1.0 under 0.5 under 0.2 under 0.05
[mgC/L]
Zinc [ugZn/L] under 0.5 under 0.5 under 0.1 under 0.1
Silica [ugSiO2/L] - under 50 under 5.0 under 2.5
Chloride ion [ugCl—/L] under 10 under 2 under 1 under 1
Sulfate ion [pgSO42—/L] under 10 under 2 under 1 under 1

1) JIS K 0557 (1998) Water used for industrial water and wastewater analysis

(1) Example 1

Raw water — activated carbon filter — ion exchange resin (A2) — distillation —

water storage tank (A3)
(2) Example 2

Raw water — activated carbon filter — ion exchange resin — distillation (A3) — high

purity ion exchange resin — membrane filter (A3)

(3) Example 3

Raw water — raw water filtration — distillation — water storage tank (A3) — high

purity ion exchange resin — membrane filter (A3)
(4) Example 4 (ultra-pure water producing system)

Treated water — activated carbon filter — high purity ion exchange resin — high
purity ion exchange resin — infinitesimal impurity removal by resin — membrane

filter (A4)

(5) Example 5 (cartridge water purification equipment (cartridge water deionizer))
Raw water — ion exchange resin — qualified water sample (Al)

(6) Example 6

Raw water — Prograd pre-treatment — Reverse osmosis (RO) membrane — continual

ion exchange EDI module (A3)

4. Preparation for diluting standard solutions

4.1 The way of handling the pipette
(1) Types of pipette

Pipette

\4

\Volumetric pipette (1 ~ 50 mL ~)

v

Graduated pipette (1 ~ 50 mL)




= These scales show the volume of water at 20 °C.
= There are two grades of allowance (margin of error); A and B.
= In general, the pipette has the mark "TD" (To Deliver) ("Ex" has the same
meaning of “withdraw uses”)
(The desired amount of a liquid it is not the volume of the liquid sucked with the
pipette until the marked line, instead, it is the quantity of the liquid that is poured
into a container, beaker for example. In other words, it is not necessary to drop by
force the stuck liquid at the inner wall of the pipette)
(2) The way of Withdrawing liquid by using the pipette
1. Insert the pointed end of the pipette deeply inside the liquid. (Care should be
taken to prevent liquid from entering the pipetter).
2. Wash the internal of the pipette twice with the collected liquid.
3. Close the upper end of the pipette with your finger, and adjust the volume to
the marked line.
(Do not shake the pipette in order to let the liquid falls from the pointed end).

>

4. Place the pointed end of the pipette on the inner wall of the volumetric flask.
Then, release your finger to empty the liquid into the flask.

5. After all of the solution has been emptied into the flask, keep the pipette in this
position for about 10 seconds. You should not blow air inside the pipette to
make the liquid drop more quickly.

6. To allow the last droplet to drop press again the upper end with your finger,
and grip the swelling part of the pipette with the palm of your hand so that it is
heated with your body temperature and, therefore, the liquid completely
outflows.

(3) Pipetter
= It is necessary to use the pipetter for the followings substances: Volatile
liquids, acid, alkali, dangerous chemicals.



= It is not necessary to use the pipetter for the following substances: safe water

solutions.
1. Press A while pressing the rubber ball.
. Insert the pipette deeply into the liquid, and press B to suck the liquid upward.
3. To adjust the liquid level at the marked line, press C to allow few droplets of
liquid to fall naturally into the flask.
4. Wait for about 10 seconds, and press the rubber ball then press B while

keeping the rubber ball pressed.

Press

—>

Rubber Eﬂ

ball

@ Suck the liquid
upward

® Liquid / | | ]

natural fall




(Air Quality Analysis)

Tools and Materials Management (O/M)

Management . . Date of Keepin Management Regular management (Normality, repair or exchange)
nur:gnber Equipment, Tools and Materials Maker Type purchase roompnai'le represintative / / / / / /
1 Air Quality Analysis Equipment and Instrument
2 TSP High Volume Air Sampler Atomic Energy HVAS 1
Commission, Syria
3 PM10 High Volume Air Sampler Paowil TE-6070D
Environmental
. Ingenieurburo
4 Low Volume Air Sampler Schulze Automation ISAP 1050 GG2.3
5 Handy Sampler Kimoto HS-7
6 Dust jar ALBA Syrian tipe
7 Simple Sampler for air quality monitoring |Ogawa 0OG-SN-S
Meteorological instrument Global Water
1 Wind Direction Meter Global Water WE 550
2 Wind Speed Meter Global Water WE 570
3 Thermometer Global Water WE 700
4 Hygrometer Global Water WE 600
5 Solar radiation meter Global Water WE 300
6 Data Logger Global Water GL500
7 Asman ventilation psychrometer Adolf Thies (Germany]-10 to +60 deg. C
Laboratory Equipment
1 Micro Balance Boeco BBL31
2 Refrigerator
3 Locker for reagents ALBA Syrian tipe
4 UV/VIS Spectrometer Biotech Engineering |Spectroscan 50
5 Vacuum Pump
6 Doraing Shelf (for the glass apparatus) [Technical & Lab. Syrian tipe
7 Auto—dry desiccators ALBA Germany Nov. 2007
8 Digital balance Germany serie Ge Feb. 2007
9 Drying oven Analytik Jena Germany




Maintenance record tables of glasswares (1)

Record the quantity when glasswares are bought or damaged.
Moreover, confirm the possession quantity of glasswares once a year.

Management Name Specifications Q'ty ' Checked Day and Increase and Decrease Quantity
No. Delivery / / / / /
Whole Pipettes Glass, 1 ml 3
Glass, 2 ml 3
Glass, 5 mi 5 ]Aug. 6,
Glass, 10 ml 5 2006
Glass, 20 ml 3
Glass, 50 ml 2
Graduated pipettes Glass, 1 mi 2
Glass, 5 ml 3
Glass, 10 ml 4
Pipette Fillers Applicable pipette’s capacity: not more than 2mL 1
(Rubber Pippeter) Capacity: 25mL 2
Ceramic mortar Size: 110-130mm 1
Beakers 50 ml, Glass, Color: clear 2
100 ml, Glass, Color: clear 10
250 ml, Glass, Color: clear 10
400 ml, Glass, Color: clear 2
600 ml, Glass, Color: clear 5
1000 ml, Glass, Color: clear 2
2000 ml, Glass, Color: clear 1
Volumetric Flasks 25 ml, Color: clear, joint and poly stopper 2
50 ml, Color: clear, joint and poly stopper 2
100 ml ,Color: clear, joint and poly stopper 10 |Aug. 6,
200 ml Color: clear, joint and poly stopper 2 2006
500 ml, Color: clear, joint and poly stopper 2
1000 ml , Color: clear, joint and poly stopper 1
Erlenmeyer Flasks 100 ml, Borosilicate glass, color: clear 5
250 ml, Borosilicate glass, color: clear 5
300 ml, Borosilicate glass, color: clear 5
500 ml, Borosilicate glass, color: clear 2
1000 ml, Borosilicate glass, color: clear 1
Erlenmeye.r Flasks with 100 ml, Borosilicate glass, color: clear 5
Ground Joints
250 ml, Borosilicate glass, color: clear 5
300 ml, Borosilicate glass, color: clear 5
500 ml, Borosilicate glass, color: clear 2

Check person




Maintenance record tables of glasswares (2)

Record the quantity when glasswares are bought or damaged.
Moreover, confirm the possession quantity of glasswares once a year.

Management Name Specifications Qty ' Checked Day and Increase and Decrease Quantity
No. Delivery / / / / /
Graduated Cylinders 50 ml, Borosilicate glass, A B class, Color: clear 2
100 ml, Borosilicate glass;/A B class, Color: clear 2
250 ml, Borosilicate glass;A-B class, Color: clear 2
500 ml, Borosilicate glass,A-B class, Color: clear 2
1000 ml, Borosilicate glass,A B class, Color: clear 1
Watch Dish ¢65-75mm 2 |Aug. 6,
¢90-100mm 2 2006
©125mm 2
¢®150mm 2
¢180-200mm 2
Wash Bottles Capacity: 500 ml, Polypropylene 3
Capacity: 1000 ml, Polypropylene 3
Beaker with handle Capacity: 1000 ml, Polypropylene 1
Test Tube with stopper Test tube, 18(dia.) x 180 (L) mm $16, 100 pcs/case 1 |Aug. 6,
Stainless Spoon Stainless Spoon (middle size: 180 mm)5pc/box 1 2006
Funnels Soda-lime glass, Angle: 60°, with short stem, @70 mm 5
Soda-lime glass, Angle: 60°, with short stem, ¢100 mm 5
Glass rods Glass rods, 750 (L) x 5(dia.)mm 2
Glass rods, 750 (L) x 8(dia.)ymm 2
Glass tube Glass tube, 750 (L) x ¢6xp8mm 2
Stoppcock ?Zorgzzzih :’p::eq;?sr?ar:{ Fluoroplastic (PTFE) or equivalent, 1 Aug;(.J (?5
Pinchcok Pinchcok (Size M), Stainless steel 5
Screw Cock Screw Cock (Size M), Stainless steel 5
Stopwatch Manual rolling 1
Micro pipet 2~20 pl 1
10~100 pl 1 |Aug. 6,
Chip for micro pipet 0.5~10 pl, 1000 pcs/package 1 2006
2~-200 pl, 1000 pcs/package 1
Thermometer Mercury type cylinder shape thermometer, -20~100°C 2
Beaker tongs Tongs for flask 1
Cork borer Cork borer sets saw-shaped edge (No. of borers, 12) 1
Muff Clamp Holders, Horizontal stick 10 Augoge
Jumbo muff Clamp Holders, Horizontal stick 5

Check person




Maintenance record tables of glasswares (3)
Record the quantity when glasswares are bought or damaged.
Moreover, confirm the possession quantity of glasswares once a year.

Management A 't Checked Day and Increase and Decrease Quantit
g Name Specifications Qy - y Q Y
No. Delivery / / / / / /

Clamps Open diameter: 5~50 mm 5

Open diameter: 5~80 mm 5
Tweezers Odontology department tweezers 2 |Aug. 6,
Vacuum hose Vacuum hose @8xe21mm (5 m/ Unit) 1 2006
Rubber tube Rubber tube ¢6x@9mm (10 m/ Unit) 1
Silicon rubber tube Silicon rubber tube '¢6x@9mm, (10m/ Unit) 2
Silicon rubber tube Silicon rubber tube '¢8x@10mm, (10m/ Unit) 1 Augoge
Tube joint Straight, Glass, ¢6 x 8 mm, (10 pcs/ case) 1

T type, Glass, 96 x 8 mm, (10 pcs/ case) 1

Y type, Glass, 96 x 8 mm, (10 pcs/ case) 1
Support for test tubes for 18(dia.) x 180 (L) test tube, Number of partitions: 5x10 1
Weighing Paper Weighing Paper 500pcs/box, Large (Size: approx. 120 x 1220 mm)| 1

Weighing Paper 500pcs/box, Small (Size: approx. 90 x 90 mm) 1
Vacuum Pump Capacity: 1.08-1.3 liter/min, Ultimate vacuum: 440mmHg 1 AUSO(?G
Glass fiber filter paper*1 ©50 mm, 100 pcs (Low gas absorption type) for Air Sampling 2
Quartz fiber filter paper*1 8'x10', 25 pcs 1
Glass fiber filter paper*1 8'x10', 100 pcs 2
Membrane filter 0.45um, 47 mm, 100 pcs cellulose 2 Auzgoge
pH Paper pH paper: Roll type, 4 pcs/case 2
Pipet container Applox. 450 (W) x 300 (D) ) x 70 (H) mm 1
Pipet support Pla_stlc or more fine quality, Size: Approx. 200x170x250 (H) mm,| 1

H tipe
Stand for micro pipet Number of sets of syringes : 5-6 psc 1 Aug. 6

. Type: Bottle with grip (shape: Rectangle), Material: Polyethylene, 2605

Waste water container Capacity: 20 L, Color: White, Stopper: Twc 8

Type: Bottle with grip (shape: Rectangle), Material: Polyethylene, 8

Capacity: 5 L, Color: White, Stopper: One
Flask filtering 1000 ml, Borosilicate glass 1
Seal tape Made of teflon, Applox. 10mmx 15 m 2 Augoge
Paraffin film 4" x 125 feet 2
Pipet cleaner Inside size of basket: Approx. 500%p136 mm 1

Check person




Maintenance record tables of glasswares (4)

Record the quantity when glasswares are bought or damaged.
Moreover, confirm the possession quantity of glasswares once a year.

Management Name Specifications Qty _ Checked Day and Increase and Decrease Quantity
No. Delivery / / / / /
Brush For bottle washing (small: No2) 2
For bottle washing (middle: No5) 2
For bottle washing (large: No10) 2
For Pipettes 2
Color comparition tubes 50 ml, with white graduated, With stopping 10
Color comparition tubes 100 ml, 2 ring marks, Cylinder. Tall form, Germany 4 Augoge
Tube support For color comparition, For 100ml color comparition tube x10 pcs 1
Pasteur Pipette 150 mm, 1000 pcs, Borosilicate 1
230 mm, 1000 pcs, Borosilicate 1
Dropping Bottle 50 ml 2
100 ml 1
Crucible Crucible, porcelain, 38 ml 10
Crucible, porcelain, 50ml 10
Porcelain dish tongs Porcelain dish tongs 1
Standard Sieve Applox. ®200 mm, mesh: 2mm
Weighning Bottle Applox. 50mm, H35mm
Desiccator Desiccator, glass, 180mm (dia.)
Conical beaker 250 mi 10
Bottle for sample collection 1000 ml, Polypropylene, with screw closure, Wide-mouse bottle, 20 AUSO(?G
Rubber Bulb for Small Pipette V?nyl—methyl S?I?con rubber for graduated p?pettes (Iml) 2
Vinyl-methyl Silicon rubber for graduated pipettes (5ml) 2
;Q:‘g:;?j;?gg Siltljlgt(::sr(ulbobni:) Vinyl-methyl Silicon rubber for graduated pipettes (10ml) 2
Cleaning Tissue 45 boxes of 200 tissues 1
Goggles Plastic, with side guard 2
Cleaning Agent For rem(.)vin_g grease, oil, wax, dye residue, silicone, etc. 1 AUSO(?G
Volume: 2 liters
Burret Burret 25 ml, Color: clear 2
Burret 50 ml, Color: clear 2
Burret stand Double holder 1

Check person




Check the residue quantity of the reagent four times a year.
The user must report to the management representative promptly when the residue quantity decreases.

Record of usage condition for reagent (1)

[Person in charge:

Managementj Name Specifications Q'ty Dat.e of | Expiration Confirmed day and usage condition of reagent
No. Usage | Grade | Amount | Total | Delivery | date for use / / / /
1 Acetic acid (CH ;COOH) NO2 G 25L 1 |[Aug.6,
2 Sulfanilic acid (HaNCsH,SO5H) NO2 G 100g 1 2006
3 N -(1-Naphthyl) ethylenediamine dihydrochloride For NO2 - 259 1 |Aug. 23,
NOx analvsis (C10H7NHCH2CH2NH?2 -2H20) 2006
4 Potassium permanganate For NOXx analysis NO2 - 1 kg 1 |Aug.6,
(KMnO,) 2006
5 Sulfuric acid (H,S0,) NO2, F G 25L 1 July 2006
6 Sodium nitrite (NaNO,) NO2 G 5009 1
7 |Chioroform, certified (CHCly) NO2 | UGR | 25L | 1 A”g(')gé
8 Barium hydroxide octahydrat  (Ba(OH), + 8H,0) NO2 G 5009 1
9 Triethanol amine (N(CH,CH,0H),) NO2 G 500ml 1
10 Sodium azide (NaN 3) SO2 G 100g 1
12 Hydroclolic acid (HCL) SO2 G 25L 1
13 Formaldehyde SO2 G 25L 1
14 Sodium hydrogen sulfite 40% Solution (NaHSO3) SO2 G 1.0L 1
15 lodine (0.1 N) S02,0x - 500ml 1
16 Sodium sulfate (Na,SO,) S02 G 5009 1 |Aug. 6,
17 Mercury (I1) chloride (HgCL,) SO2 G 500g 1 2006
18 Sodium chloride (NaCL) SO2 G 1 kg 1
19 Glycerin (HOCH,CHOHCH,0H) SO02 G 1L 2
20 Starch, soluble ((CgH1o05)N) S0O2,0x 1 1 kg 1
21 Mercury (I1) iodide, red (Hgly) SO2 G 100g 1
22 Sodium thiosulfate pentahydrate (Na,S,0; * 5H,0) S02,0x |Semi-G| 1kg 1
23 Potassium iodate (KIO3) SO2 G 100g 1
— July 2006
24 Potassium iodide (KI) S0O2 G 1 kg 1
25 Hydrochloric acid (1 N) (IN-HCL) SO2 G 1L 1
26 Sodium fluorid (NaF) F G 5009 1 |Aug. 6,
27 Lanthanum nitrate hexahydrate F Semi-G| 25g 1 2006
(La(NO3)3 - 6H20)
28 Alizarin complexone dihidrate, indicator grade F - 19 1 |Aug. 23,
(C19H15 NQ8 -2H20) 2006
29 Silicon di_oxidc_e (Sio2) F G 5009 1 Aug. 6,
30 Fhosphoric acn_d (H3PO4) F G 2.5L 1 2006
31 Phenolphthalein (C20H1404) F G 1009 1
32 Perchloric acid_ (HCLO4) F G 1L 1 July 2006
33 Sodium hydroxide, pellets (NaOH) F G 1 kg 1

Check person




Check the residue quantity of the reagent four times a year.
The user must report to the management representative promptly when the residue quantity decreases.

Record of usage condition for reagent (2)

[Person in charge:

NO Name Specifications Q'ty Dat_e of | Expiration Confirmed day and usage condition of reagent
Usage | Grade | Amount | Total | Delivery | date for use / / / /
34 Ammonia solution, 25% (NH40H) F G 25L 1
35 Ammonium acetate, >98% (CH3COONH4) F Semi-G| 500g 1
36 Sodium acetate, trihydrate F G 5009 1
37 |Acetone F G | 25L | 2 A“g(')gé
38 Potassium dihydrogenephosphat ~ (KH2PO4) Ox - 5009 1
39 Disodium hydrogen phosphate-12water  (Na2HPO4- Ox G 1kg 1
12H20)
40 Potassium iodide (KI) Ox G 1kg 1 | July 2006
41 lodine () 0x, SO2 G 5009 1
42 Nessler's reagent NH3 - 500ml 1 Aug. 6
43 Methylene blue H2S G 100g 1 200(’3
44 Phosphoric Acid (H3PO4) NO2 G 251 1
45 Sulfanilamide NO2 G 5009 1

Check person




Check the residue quantity of the reagent four times a year.

Record of usage condition for reagent (3)

The user must report to the management representative promptly when the residue quantity decreases.

[Person in charge:

NO

Name

Specifications

Qty

Usage

Grade

Amount

Total

Date of
Delivery

Expiration
date for use

/

Confirmed day and usage condition of reagent
/

/

Check person




Maintenance record table of glasswares (1)

Record the quantity when glasswares are bought or damaged.
Moreover, confirm the possession quantity of glasswares once a year.

Management Name Specifications Qty . Checked Day and Increase and Decrease Quantity
No. Delivery / / / / /
Whole Pipettes Glass, 1 mi 3
Glass, 2 ml 3 Aug.
Glass, 5 ml 5 20
Glass, 10 ml 5 2606
Glass, 20 ml 3
Glass, 50 ml 2
Graduated pipettes Glass, 1 mi 2
Glass, 5 ml 3
Glass, 10 ml 4
Pipette Fillers Applicable pipette’s capacity: not more than 2mL 1
(Rubber Pippeter) Capacity: 25mL 2
Ceramic mortar Size: 110-130mm 1
Beakers 50 ml, Glass, Color: clear 2
100 ml, Glass, Color: clear 10
250 ml, Glass, Color: clear 10
400 ml, Glass, Color: clear 2
600 ml, Glass, Color: clear 5
1000 ml, Glass, Color: clear 2
2000 ml, Glass, Color: clear 1
Volumetric Flasks 25 ml, Color: clear, joint and poly stopper 2
50 ml, Color: clear, joint and poly stopper 4
100 ml ,Color: clear, joint and poly stopper 10 |Aug. 20,
200 ml Color: clear, joint and poly stopper 2 2006
500 ml, Color: clear, joint and poly stopper 2
1000 ml, Color: clear, joint and poly stopper 1
Erlenmeyer Flasks 100 ml, Borosilicate glass, color: clear 5
250 ml, Borosilicate glass, color: clear 5
300 ml, Borosilicate glass, color: clear 5
500 ml, Borosilicate glass, color: clear 2
1000 ml, Borosilicate glass, color: clear 1
Erlenmeye.r Flasks with 100 ml, Borosilicate glass, color: clear 5
Ground Joints
250 ml, Borosilicate glass, color: clear 5
300 ml, Borosilicate glass, color: clear 5
500 ml, Borosilicate glass, color: clear 2

Check person




Maintenance record table of glasswares (2)

Record the quantity when glasswares are bought or damaged.
Moreover, confirm the possession quantity of glasswares once a year.

Management Name Specifications Q'ty . Checked Day and Increase and Decrease Quantity
No. Delivery / / / / /
Graduated Cylinders 50 ml, Borosilicate glass, A B class, Color: clear 2
100 ml, Borosilicate glass;/A B class, Color: clear 2
250 ml, Borosilicate glass;A-B class, Color: clear 2
500 ml, Borosilicate glass,A-B class, Color: clear 2
1000 ml, Borosilicate glass,A B class, Color: clear 1
Watch Dish 065-75mm 2 |Aug. 20,
©90-100mm 2 2006
¢125mm 2
¢150mm 2
©180-200mm 2
Wash Bottles Capacity: 500 ml, Polypropylene 3
Capacity: 1000 ml, Polypropylene 3
Beaker with handle Capacity: 1000 ml, Polypropylene 1
Test Tube with stopper Test tube, 18(dia.) x 180 (L) mm $16, 100 pcs/case 1 ]Aug. 20,
Stainless Spoon Stainless Spoon (middle size: 180 mm)5pc/box 1 2006
Funnels Soda-lime glass, Angle: 60°, with short stem, ¢70 mm 5
Soda-lime glass, Angle: 60°, with short stem, ¢100 mm 5
Glass rods Glass rods, 750 (L) x 5(dia.)mm 2
Glass rods, 750 (L) x 8(dia.)mm 2
Glass tube Glass tube, 750 (L) x ¢6xp8mm 2
Stoppcack ?Lc:];:gg?;,u (f::et?;g{ Fluoroplastic (PTFE) or equivalent, 1 Augo(z)g
Pinchcok Pinchcok (Size M), Stainless steel 5
Screw Cock Screw Cock (Size M), Stainless steel 5
Stopwatch Manual rolling 1
Micro pipet 2~20 ul 1
10~100 ul 1 [Aug. 20,
Chip for micro pipet 0.5~10 pl, 1000 pcs/package 1 2006
2~-200 pl, 1000 pcs/package 1
Thermometer Mercury type cylinder shape thermometer, -20~100°C 2
Beaker tongs Tongs for flask 1
Cork borer Cork borer sets saw-shaped edge (No. of borers, 12) 1
Muff Clamp Holders, Horizontal stick 10 Augo(z)g
Jumbo muff Clamp Holders, Horizontal stick 5

Check person




Maintenance record table of glasswares (3)
Record the quantity when glasswares are bought or damaged.
Moreover, confirm the possession quantity of glasswares once a year.

Management Name Specifications Q'ty . Checked Day and Increase and Decrease Quantity
No. Delivery / / / / / /
Clamps Open diameter: 5~50 mm 5
Open diameter: 5~80 mm 5
Tweezers Odontology department tweezers 2 |Aug. 20,
Vacuum hose Vacuum hose ¢8x@21mm (5 m/ Unit) 1 2006
Rubber tube Rubber tube @6x@9mm (10 m/ Unit) 1
Silicon rubber tube Silicon rubber tube '¢6x@9mm, (10m/ Unit) 2
Silicon rubber tube Silicon rubber tube '¢8xp10mm, (10m/ Unit) 1 Augo(z)g
Tube joint Straight, Glass, 6 x 8 mm, (10 pcs/ case) 1
T type, Glass, 96 x 8 mm, (10 pcs/ case) 1
Y type, Glass, 6 x 8 mm, (10 pcs/ case) 1
Support for test tubes for 18(dia.) x 180 (L) test tube, Number of partitions: 5x10 1
Weighing Paper Weighing Paper 500pcs/box, Large (Size: approx. 120 x 120 mm)| 1
Weighing Paper 500pcs/box, Small (Size: approx. 90 x 90 mm) 1
Vacuum Pump Capacity: 1.08-1.3 liter/min, Ultimate vacuum: 440mmHg 1 Augogg
Glass fiber filter paper*1 ¢50 mm, 100 pcs (Low gas absorption type) for Air Sampling 2
Quartz fiber filter paper*1 8'x10', 25 pcs 1
Glass fiber filter paper*1 8'x10", 100 pcs 2
Membrane filter 0.45um, @47 mm, 100 pcs cellulose 2 Augoég
pH Paper pH paper: Roll type, 4 pcs/case 2
Pipet container Applox. 450 (W) x 300 (D) ) x 70 (H) mm 1
Pipet support Pla_stic or more fine quality, Size: Approx. 200x170x250 (H) mm, 1
H tipe
Stand for micro pipet _l;lumb(;r (E‘Isets.t(;]f sy_rin(g;s : R5—6t pscI T 1 Aug. 20,
. e: Bottle with grip (shape: Rectangle), Material: Polyethylene,
Waste water container ngacity: 200L, Coglof: Whirt)e, Stoppeg: Twc o 8 2006
Type: _Bottle with grip (sh_ape: Rectangle), Material: Polyethylene, 8
Capacity: 5 L, Color: White, Stopper: One
Flask filtering 1000 ml, Borosilicate glass 1
Seal tape Made of teflon, Applox. 10mmx 15 m 2 Augo(z)g
Paraffin film 4" x 125 feet 2
Pipet cleaner Inside size of basket: Approx. 500%p136 mm 1
Check person




Maintenance record table of glasswares (4)

Record the quantity when glasswares are bought or damaged.
Moreover, confirm the possession quantity of glasswares once a year.

Management Name Specifications Q'ty _ Checked Day and Increase and Decrease Quantity
No. Delivery / / / / /
Brush For bottle washing (small: No2) 2
For bottle washing (middle: No5) 2
For bottle washing (large: No10) 2
For Pipettes 2
Color comparition tubes 50 ml, with white graduated, With stopping 10
Color comparition tubes 100 ml, 2 ring marks, Cylinder. Tall form, Germany 4 Augo(z)g
Tube support For color comparition, For 100ml color comparition tube x10 pcs 1
Pasteur Pipette 150 mm, 1000 pcs, Borosilicate 1
230 mm, 1000 pcs, Borosilicate 1
Dropping Bottle 50 ml 2
100 ml 1
Crucible Crucible, porcelain, 38 ml 10
Crucible, porcelain, 50ml 10
Porcelain dish tongs Porcelain dish tongs 1
Standard Sieve Applox. ®200 mm, mesh: 2mm 1
Weighning Bottle Applox. ¢50mm, H35mm 5
Desiccator Desiccator, glass, 180mm (dia.) 1
Conical beaker 250 ml 10
Bottle for sample collection 11000 ml, Polypropylene, with screw closure, Wide-mouse bottle, 20 Augoég
Rubber Bulb for Small Pipette V?nyl—methyl S?I?con rubber for graduated p?pettes (Aml) 2
Vinyl-methyl Silicon rubber for graduated pipettes (5ml) 2
;ané/r:?jat\?e{il silrl;:tct)gsr(ult:)b;:) Vinyl-methyl Silicon rubber for graduated pipettes (10ml) 2
Cleaning Tissue 45 boxes of 200 tissues 1
Goggles Plastic, with side guard 2
Cleaning Agent For remf)vin'g grease, oil, wax, dye residue, silicone, etc. 1 Augoég
Volume: 2 liters
Burret Burret 25 ml, Color: clear 2
Burret 50 ml, Color: clear 2
Burret stand Double holder 1

Check person




Check the residue quantity of the reagent four times a year.
The user must report to the management representative promptly when the residue quantity decreases.

Record of usage condition for reagent (1)

[Person in charge:

Management Name Specifications Q'ty | Date of | Expiration Confirmed day and usage condition of reagent
No. Usage | Grade | Amount | Total | Delivery | date for use / / / / /
1 Acetic acid (CH ;COOH) NO2 G 25L 1 |Aug.6,
2 Sulfanilic acid (H,NCsH,SO;H) NO2 G 1009 1 2006
3 N -(1-Naphthyl) ethylenediamine dihydrochloride For NO2 - 259 1 |Aug. 23,
NOx analvsis (C10H7NHCH2CH2NH2 -2H20) 2006
4 Potassium permanganate For NOx analysis NO2 - 1 kg 1 |Aug.6,
(KMnO,) 2006
5 Sulfuric acid H,SO NO2, F G 25L 1
ulfuric aci (H,S0Oy) July 2006
6 Sodium nitrite (NaNO»,) NO2 G 5009 1
7 Chloroform, certified (CHCI) NO2 | UGR | 25L | 1 A“gégé
8 Barium hydroxide octahydrat  (Ba(OH), + 8H,0) NO2 G 5009 1
9 Triethanol amine (N(CH,CH,0H)3) NO2 G 500ml 1
10 Sodium azide (NaN ) S0O2 G 1009 1
12 Hydroclolic acid (HCL) SO2 G 25L 1
13 Formaldehyde SO2 G 25L 1
14 Sodium hydrogen sulfite 40% Solution (NaHSO3) SO2 G 1.0L 1
15 lodine (0.1 N) S02,0x - 500ml 1
16 Sodium sulfate (Na,S0,) S02 G 5009 1 |Aug. 6,
17 Mercury (11) chloride (HgCLy) S02 G 500g | 1 2006
18 Sodium chloride (NaCL) SO2 G 1kg 1
19 Glycerin (HOCH,CHOHCH,OH) S02 G 1L 2
20 Starch, soluble ((CgH1gO5)N) S0O2,0x 1 1 kg 1
21 Mercury (I1) iodide, red (Hgl,) SO2 G 1009 1
22 Sodium thiosulfate pentahydrate (Na,S,03 * 5H,0) S0O2,0x |Semi-G| 1kg 1
23 Potassium iodate (KIOy) S0O2 G 1009 1
— July 2006
24 Potassium iodide (KI) SO2 G 1 kg 1
25 Hydrochloric acid (1 N) (IN-HCL) SO2 G 1L 1
26 Sodium fluorid (NaF) F G 5009 1 |Aug.s,
27 Lanthanum nitrate hexahydrate F Semi-G| 25¢g 1 2006
(La(NO3)3 * 6H20)
28 Alizarin complexone dihidrate, indicator grade F - 19 1 |Aug. 23,
(C19H15 NO8 -2H20) 2006
29 Silicon dioxide (Si02) F G 5009 1 Aug. 6
30 Fhosphoric acid (H3PO4) F G 2.5L 1 2006
31 Phenolphthalein (C20H1404) F G 100g 1
32 Perchloric acid (HCLO4) F G 1L 1 July 2006
33 Sodium hydroxide, pellets (NaOH) F G 1 kg 1
Check person




Check the residue quantity of the reagent four times a year.
The user must report to the management representative promptly when the residue quantity decreases.

Record of usage condition for reagent (2)

[Person in charge:

NO Name Specifications Q'ty Dat.e of | Expiration Confirmed day and usage condition of reagent
Usage | Grade | Amount | Total | Delivery | date for use / / / /
34 Ammonia solution, 25% (NH40H) F G 25L 1
35 Ammonium acetate, >98% (CH3COONH4) F Semi-G| 5009 1
36 Sodium acetate, trihydrate F G 5009 1
37 |Acetone F G | 25L | 2 Auzgd gé
38 Potassium dihydrogenephosphat  (KH2PO4) Ox - 5009 1
39 Disodium hydrogen phosphate-12water  (Na2HPO4- Ox G 1 kg 1
12H20)
40 Potassium iodide (K1) Ox G 1kg 1 | July 2006
41 lodine (n 0Ox, SO2 G 5009 1
42 Nessler's reagent NH3 - 500ml 1 Aug. 6,
43 Methylene blue H2S G 1009 1 2006
44 Phosphoric Acid (H3PO4) NO2 G 25L 1
45 Sulfanilamide NO2 G 5009 1

Check person




Check the residue quantity of the reagent four times a year.

Record of usage condition for reagent (3)

The user must report to the management representative promptly when the residue quantity decreases.

[Person in charge:

NO
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/

Confirmed day and usage condition of reagent
/

/

Check person




Maintenance record table of glasswares (1)

Record the quantity when glasswares are bought or damaged.
Moreover, confirm the possession quantity of glasswares once a year.

Management Name Specifications Qty . Checked Day and Increase and Decrease Quantity
No. Delivery / / / / /
Whole Pipettes Glass, 1 mi 3
Glass, 2 ml 3 Aug.
Glass, 5 ml 5 13
Glass, 10 ml 5 2606
Glass, 20 ml 3
Glass, 50 ml 2
Graduated pipettes Glass, 1 mi 2
Glass, 5 ml 3
Glass, 10 ml 4
Pipette Fillers Applicable pipette’s capacity: not more than 2mL 1
(Rubber Pippeter) Capacity: 25mL 2
Ceramic mortar Size: 110-130mm 1
Beakers 50 ml, Glass, Color: clear 2
100 ml, Glass, Color: clear 10
250 ml, Glass, Color: clear 10
400 ml, Glass, Color: clear 2
600 ml, Glass, Color: clear 5
1000 ml, Glass, Color: clear 2
2000 ml, Glass, Color: clear 1
Volumetric Flasks 25 ml, Color: clear, joint and poly stopper 2
50 ml, Color: clear, joint and poly stopper 4
100 ml ,Color: clear, joint and poly stopper 10 |Aug. 13,
200 ml Color: clear, joint and poly stopper 2 2006
500 ml, Color: clear, joint and poly stopper 2
1000 ml, Color: clear, joint and poly stopper 1
Erlenmeyer Flasks 100 ml, Borosilicate glass, color: clear 5
250 ml, Borosilicate glass, color: clear 5
300 ml, Borosilicate glass, color: clear 5
500 ml, Borosilicate glass, color: clear 2
1000 ml, Borosilicate glass, color: clear 1
Erlenmeye.r Flasks with 100 ml, Borosilicate glass, color: clear 5
Ground Joints
250 ml, Borosilicate glass, color: clear 5
300 ml, Borosilicate glass, color: clear 5
500 ml, Borosilicate glass, color: clear 2

Check person




Maintenance record table of glasswares (2)

Record the quantity when glasswares are bought or damaged.
Moreover, confirm the possession quantity of glasswares once a year.

Management Name Specifications Q'ty . Checked Day and Increase and Decrease Quantity
No. Delivery / / / / /
Graduated Cylinders 50 ml, Borosilicate glass, A B class, Color: clear 2
100 ml, Borosilicate glass;/A B class, Color: clear 2
250 ml, Borosilicate glass;A-B class, Color: clear 2
500 ml, Borosilicate glass,A-B class, Color: clear 2
1000 ml, Borosilicate glass,A B class, Color: clear 1
Watch Dish 065-75mm 2 |Aug. 13,
©90-100mm 2 2006
¢125mm 2
¢150mm 2
©180-200mm 2
Wash Bottles Capacity: 500 ml, Polypropylene 3
Capacity: 1000 ml, Polypropylene 3
Beaker with handle Capacity: 1000 ml, Polypropylene 1
Test Tube with stopper Test tube, 18(dia.) x 180 (L) mm $16, 100 pcs/case 1 ]Aug. 13,
Stainless Spoon Stainless Spoon (middle size: 180 mm)5pc/box 1 2006
Funnels Soda-lime glass, Angle: 60°, with short stem, ¢70 mm 5
Soda-lime glass, Angle: 60°, with short stem, ¢100 mm 5
Glass rods Glass rods, 750 (L) x 5(dia.)mm 2
Glass rods, 750 (L) x 8(dia.)mm 2
Glass tube Glass tube, 750 (L) x ¢6xp8mm 2
Stoppcack ?Lc:];:gg?;,u (f::et?;g{ Fluoroplastic (PTFE) or equivalent, 1 Augo(l)g
Pinchcok Pinchcok (Size M), Stainless steel 5
Screw Cock Screw Cock (Size M), Stainless steel 5
Stopwatch Manual rolling 1
Micro pipet 2~20 ul 1
10~100 ul 1 [Aug. 13,
Chip for micro pipet 0.5~10 pl, 1000 pcs/package 1 2006
2~-200 pl, 1000 pcs/package 1
Thermometer Mercury type cylinder shape thermometer, -20~100°C 2
Beaker tongs Tongs for flask 1
Cork borer Cork borer sets saw-shaped edge (No. of borers, 12) 1
Muff Clamp Holders, Horizontal stick 10 Augo(l)g
Jumbo muff Clamp Holders, Horizontal stick 5

Check person




Maintenance record table of glasswares (3)
Record the quantity when glasswares are bought or damaged.
Moreover, confirm the possession quantity of glasswares once a year.

Management A ' Checked Day and Increase and Decrease Quantit
9 Name Specifications Yy - y Q Y
No. Delivery / / / / / /
Clamps Open diameter: 5~50 mm 5
Open diameter: 5~80 mm 5
Tweezers Odontology department tweezers 2 |Aug. 13,
Vacuum hose Vacuum hose ¢8x@21mm (5 m/ Unit) 1 2006
Rubber tube Rubber tube @6x@9mm (10 m/ Unit) 1
Silicon rubber tube Silicon rubber tube '¢6x@9mm, (10m/ Unit) 2
Silicon rubber tube Silicon rubber tube '¢8xp10mm, (10m/ Unit) 1 Augo(l)g
Tube joint Straight, Glass, 6 x 8 mm, (10 pcs/ case) 1
T type, Glass, 96 x 8 mm, (10 pcs/ case) 1
Y type, Glass, 6 x 8 mm, (10 pcs/ case) 1
Support for test tubes for 18(dia.) x 180 (L) test tube, Number of partitions: 5x10 1
Weighing Paper Weighing Paper 500pcs/box, Large (Size: approx. 120 x 120 mm)| 1
Weighing Paper 500pcs/box, Small (Size: approx. 90 x 90 mm) 1
Vacuum Pump Capacity: 1.08-1.3 liter/min, Ultimate vacuum: 440mmHg 1 Augo(l)g
Glass fiber filter paper*1 ¢50 mm, 100 pcs (Low gas absorption type) for Air Sampling 2
Quartz fiber filter paper*1 8'x10', 25 pcs 1
Glass fiber filter paper*1 8'x10", 100 pcs 2
Membrane filter 0.45um, @47 mm, 100 pcs cellulose 2 AugO(l)Z
pH Paper pH paper: Roll type, 4 pcs/case 2
Pipet container Applox. 450 (W) x 300 (D) ) x 70 (H) mm 1
Pipet support Pla_stlc or more fine quality, Size: Approx. 200x170x250 (H) mm, 1
H tipe
Stand for micro pipet Number of sets of syringes : 5-6 psc 1 Aug. 13
. Type: Bottle with grip (shape: Rectangle), Material: Polyethylene, 2606’
Waste water container Capacity: 20 L, Color: White, Stopper: Twc 8
Type: Bottle with grip (shape: Rectangle), Material: Polyethylene, 8
Capacity: 5 L, Color: White, Stopper: One
Flask filtering 1000 ml, Borosilicate glass 1
Aug. 13,
Seal tape Made of teflon, Applox. 10mmx 15 m 2 2006
Paraffin film 4" x 125 feet 2
Pipet cleaner Inside size of basket: Approx. 500%p136 mm 1
Check person




Maintenance record table of glasswares (4)

Record the quantity when glasswares are bought or damaged.
Moreover, confirm the possession quantity of glasswares once a year.

Management Name Specifications Q'ty _ Checked Day and Increase and Decrease Quantity
No. Delivery / / / / /
Brush For bottle washing (small: No2) 2
For bottle washing (middle: No5) 2
For bottle washing (large: No10) 2
For Pipettes 2
Color comparition tubes 50 ml, with white graduated, With stopping 10
Color comparition tubes 100 ml, 2 ring marks, Cylinder. Tall form, Germany 4 Augo(l)g
Tube support For color comparition, For 100ml color comparition tube x10 pcs 1
Pasteur Pipette 150 mm, 1000 pcs, Borosilicate 1
230 mm, 1000 pcs, Borosilicate 1
Dropping Bottle 50 ml 2
100 ml 1
Crucible Crucible, porcelain, 38 ml 10
Crucible, porcelain, 50ml 10
Porcelain dish tongs Porcelain dish tongs 1
Standard Sieve Applox. ®200 mm, mesh: 2mm 1
Weighning Bottle Applox. ¢50mm, H35mm 5
Desiccator Desiccator, glass, 180mm (dia.) 1
Conical beaker 250 ml 10
Bottle for sample collection 11000 ml, Polypropylene, with screw closure, Wide-mouse bottle, 20 Augoéz
Rubber Bulb for Small Pipette V?nyl—methyl S?I?con rubber for graduated p?pettes (Aml) 2
Vinyl-methyl Silicon rubber for graduated pipettes (5ml) 2
;ané/r:?jat\?e{il silrl;:tct)gsr(ult:)b;:) Vinyl-methyl Silicon rubber for graduated pipettes (10ml) 2
Cleaning Tissue 45 boxes of 200 tissues 1
Goggles Plastic, with side guard 2
Cleaning Agent For remf)vin'g grease, oil, wax, dye residue, silicone, etc. 1 Augoég
Volume: 2 liters
Burret Burret 25 ml, Color: clear 2
Burret 50 ml, Color: clear 2
Burret stand Double holder 1

Check person




Check the residue quantity of the reagent four times a year.
The user must report to the management representative promptly when the residue quantity decreases.

Record of usage condition for reagent (1)

[Person in charge:

Management Name Specifications Q'ty Dat.e of | Expiration Confirmed day and usage condition of reagent
No. Usage | Grade | Amount | Total | Delivery | date for use / / / / /
1 Acetic acid (CH;COOH) NO2 G 25L 1 [Aug.s,
2 Sulfanilic acid (H,NCsH,SO;H) NO2 G 1009 1 2006
3 N -(1-Naphthyl) ethylenediamine dihydrochloride For NO2 — 25g 1 |Aug. 23,
NOx analvsis (C10H7NHCH2CH2NH?2 -2H20) 2006
4 Potassium permanganate For NOx analysis NO2 - 1 kg 1 |Aug.6,
(KMnOy) 2006
5 Sulfuric acid (H,SO,) NO2, F G 25L 1 | July 2006
6 Sodium nitrite (NaNO ) NO2 G 5009 1
7 |Chioroform, certified (CHCIy) NO2 | UGR | 25L | 1 A“g(')gé
8 Barium hydroxide octahydrat  (Ba(OH), + 8H,0) NO2 G 5009 1
9 Triethanol amine (N(CH,CH,0H),) NO2 G 500ml 1
10 Sodium azide (NaN 3) SO2 G 100g 1
12 Hydroclolic acid (HCL) SO2 G 25L 1
13 Formaldehyde SO2 G 25L 1
14 Sodium hydrogen sulfite 40% Solution (NaHSO3) SO2 G 1.0L 1
15 lodine (0.1 N) S02,0x - 500ml 1
16 Sodium sulfate (Na,SO,) S02 G 5009 1 |Aug. 6,
17 Mercury (I1) chloride (HgCL,) SO2 G 500g 1 2006
18 Sodium chloride (NaCL) SO2 G 1 kg 1
19 Glycerin (HOCH,CHOHCH,0H) SO02 G 1L 2
20 Starch, soluble ((CgH1o0O5)N) SO2,0x 1 1 kg 1
21 Mercury (I1) iodide, red (Hgly) SO2 G 100g 1
22 Sodium thiosulfate pentahydrate (Na,S,05 * 5H,0) S02,0x |Semi-G| 1kg 1
23 Potassium iodate (KIO3) SO2 G 100g 1
24 Potassium iodide (KI) S0O2 G 1 kg 1
25 Nessler's reagent NH3 - 500ml 1 July 2006
26 Methylene blue H2S G 1009 1
27 Phosphoric Acid (H3PO4) NO2 G 25L 1
28 Sulfanilamide NO2 G 5009 1
Check person




Check the residue quantity of the reagent four times a year.
The user must report to the management representative promptly when the residue quantity decreases.

Record of usage condition for reagent (2)

[Person in charge:

NO

Name

Specifications

Qty

Usage

Grade [ Amount

Total

Date of
Delivery

Expiration
date for use

Confirmed day and usage condition of reagent

/

/

/

Check person

Check the residue quantity of the reagent four times a year.

Record of usage condition for reagent (3)




The user must report to the management representative promptly when the residue quantity decreases.

[Person in charge:

NO

Name

Specifications

Qty

Usage

Grade

Amount

Total

Date of
Delivery

Expiration
date for use

Confirmed day and usage condition of reagent

/

/

Check person




Project Completion Report

Annex 2-2:
Recording Documents
2.2.1 Basic Water Quality
Nippon Koei Co., Ltd. The Capacity Development of

Environmental Monitoring at Directorates



Field Measurement and Observation Record

2005-06-10
Al claadall g bl dl Jaw

Date: Time: Type of waterbody:
@Jtﬂ\ Qﬁ}“ sLall A &_94

Name of Sampling station
sampling station code:

Longitude: Latitude:

Jshll L BEBSIE

Weather .

now: Clear/sunny I:I Overcast I:I Rain (steady) I:I
31 il aliaf saia alle dm‘;t_,, Sl

Past 24 hours: Clear/sunny I:I Overcast I:I S\iilu(i[iidy)

Rain (heavy)
E‘)“}:}_j ‘)ELA

[]
[]

Rain (heavy)
E‘)“}:}_j ‘)ELA

Width (m):
el " <t [] 1-2[ ]
Efg\th (m): <01 [] o01:03[ ]

Estimated velocity (m/s):

02| ]

3-5 |:|
0.4-0.6 |:|
0204 |

6-10 |:|
0.7-1.0 |:|
0507 [ ]

1120 |
2.5 |
071 |

>20|:|(
>5|:|(
>1|:|(

3 i) de jull:

Rubbish: None Little Moderate Many

e oy g e L] L]

Odor: Absent Little Moderate Strong

4ail dgle I:I ARG Aiee I:I iy

2”3&0%; I None I:I Little I:I Moderate I:I Many I:I
Mt 25 Y it s BES

Brief description of site:

$sall paide Caiaj

Comments:

Glaadla

E’fﬂr‘”eter Color [ SS | cOD | BOD | NO; | PO, | cI' | NHz | Turbidity

Sample Volume (L) oL

Al paa

Observer: Name Signature:

<) yal) sl gl

Sample received by:  Name Signature:

J8 e diall Dl 5 ) il




Water Quality Results

olaal) dge g3 il

Replicate Sample Replicate Name and
| sample (No.1) | P PI€ | sample (No.3) | Final Result of | . '
Parameter Unit (No.2) Result Signature:of
L) s gl Result 535 Sl el A Result the Sample Analyst Remarks
7 1, A i |27 T ) 0 il s | Rl el Al
2 " Jaall ol
34
Field Measurement Ailasal) bl
pH units
pH Gilas g
Air temp. 0
o) sedl 3, ) C
Water temp. 0
elall EJ\); C
EC uS/cm
TDS mg/l
DO mg/l
Laboratory Analysis Gl Jalast)
Color Unit
SS mg/l
CODg¢;, mg/l
BOD; mg/l
NO;-N mg/l
PO,* mg/l
CI mg/l
NH;-N mg/l
Turbidity
5 <l NTU
Name of Sampling station Type of Waterbody: Date of Analysis:
okieY) ddasg (‘;.A.A‘ sl o Z}.ﬁ Jalasil) C_JJU

Signature of Laboratory Chief:

oidall ) g 58

Signature of Director:

) @E}]




Table 1 Operation and Maintenance (O/M) Record of Equipment in

DFEA

Ay el & Jagadll Adlua g Jhdd Jaw -1- Jgaal) 2006/1/13
Name of Equipment Usage Number Maker Supplier Purchased Trouble Contents and Date Repair Record (constants and date) Rer'narks
Date (recorder's name etc.)
T Skl amd + daladiia) ) Haadll 3 sall ) g 5 i 5 Sl g g8 (G 5 Jualish ) pabatl) o (.. Jamuall pusl ) illiada
Portable Colorimeter Kit  [SS, Color, NO5-N,
1 1 HACH MIMOSA 2005 Jun. 1 1
(CEL/8%0) PO, NHe N, ) )
Portable pH and Temp.
2 |Meter pH, Temp. 1 HACH MIMOSA 2005 Jun. 1) 1)
(sensION 1)
Portable EC and TDS
3 Meter (sensION 5) EC, TDS 1 HACH MIMOSA 2005 Jun. 1) 1)
Portable DO Meter
4 (sensION 6) DO 1 HACH MIMOSA 2005 Jun. 1) 1)
5 |Portable Turbidity Meter | iy, 1 |HACH MIMOSA 20053un.  |1) 1)
(2100P)
COD Reactor DT 1 150°C. (10th Dec. 2005 1) The reactor was sent to MIMOSA on 28th Dec. 2005., and heating system was changed.
6 CODg 1 |HACH MIMOSA 2005 Jun. ) Temperature can not reac - (10th Dec. 2005) On 24 th Jan. 2006, DFEA receives the reparired reactor. M
(DRB 200-1) 2) 2
Digital Titrator .
7 (16900) Cl 1 HACH MIMOSA 2005 Jun. 1) 1)
Stirring platformfor BOD
8 Analysis (OxiTop 1S12) BOD 2 WTW MIMOSA 2005 Jun. 1) 1)
g |BOD bottle with OxiTop gy 24 |wtw MIMOSA 20053un.  |1) 1)
measuring head
Incubator
10 (TS 606/2i) BOD 1 WTW MIMOSA 2005 Jun. 1) 1)
Analytical Balance . .
11 (CP3245) Reagents preparation 1 Sartorius MIMOSA 2005 Jun. 1) 1)
Table for Balance .
12 (YWTO03) For balance 1 Sartorius MIMOSA 2005 Jun. 1) 1)
13  |Pure Water Unit (2001/4) |All of Parameters 1 GFL MIMOSA 2005 Jun. 1) 1)
Desktop Computer (for 14 [Data Analysis and
14 DFEAS) Reporting etc. 1 Mall Tech CMAX 2005 Jun. 1) 1)
. . Hewlett-
15 |Printer Reporting etc. 1 packard CMAX 2005 Jun. 1) 1)
- Sampling Record and Kodak
16 |Digital Camera Reporting 1 CX7330 CMAX 2005 Jun. 1) 1)




Operation and Maintenance (O/M) Record of Reagents in

DFEA (Maker of reagents: HACH; Supplier: MIMOSA)

4 paa B C| Sl Bda g aladia) Javw -2- Jgaad) 2006/6/17
Name of Reagent Usage Unit Number Purchased Expiration Existence of Order No Stored no. inthe [ Stored no.inthe | Stored no. inthe | Stored no. in the Remarks
g g Date date Toxicity ) end of Mar. end of Jun. end of Sep. end of Dec. (recorder’s name)
is s . - A 5 Al i Adal Apadl] AlgS Aa el Apas| Algd s AN Apatl]  (in ABGAN Agatl) | L Jaesall puad ) cilliadla
I ) 4250 ! ) g | e L 3] L ; ¢ _ p
S D i * A iaslal b dn dss S5 544 I e Uk s | O oS e il (@
pH standards, pH 4.01 500 ml 2 HACH 22834-49
1 |pH standards, pH 7.00 pH calibration 500 ml 2 2005 Jun. NO HACH 22835-49
pH standards, pH 10.00 500 ml 2 HACH 22836-49
Conductivity standards, 180 ps/cm 100ml 1 HACH 23075-42
2 |Conductivity standards, 1,000 ps/cm EC&TDS calibration |100ml 1 2005 Jun. NO HACH 14400-42
Conductivity standards, 18,000 ps/cm 100ml 1 HACH 23074-42
Turbidity Standards Kit for 2100 P Turbidity - I
3 Meter (0.1, 20, 100, 800 NTU) Turbidity calibration [500 ml for each 1 2005 Jun. NO HACH 26594-00
4 |Reagents (High range 0-1,500 mg/l) for COD;,  |CODg, 25 tests/PK 31 2005 Jun. Yes (Hg, Ag, Cr) |HACH 21259-25
5 |Reagents for NOz-N (High range, 0-30.0 mg/l)  |[NO5™-N 100 tests/PK 8 2005 Jun. Yes (Cd) HACH 21061-69
. . HACH 2236-32,
6 |Reagents for PO,*(High range, 0-30.00 mg/l) PO,* 100 tests/PK 8 2005 Jun. NO 193432
7 |Reagents for CI' (0-10,000 mg/l) cr 100 tests/set 8 2005 Jun. Yes (Ag) HACH 14397-01
8 |Reagents for NH,;-N (High range, 0-50 mg/l) NH3-N 50 tests/PK 15 2005 Jun. Yes (CN) HACH 26069-45
9 |Nitrification Inhibitor BOD 5009 1 2005 Jun. NO HACH 2533-34
10 [BOD Nutrient Buffer Pillows BOD 50 pillows/PK 15 2005 Jun. NO HACH 14160-66
11 |BOD Seed Inoculum BOD 50 capsules/bottle 7 2005 Jun. NO HACH 24712-00
12 |NaOH Pack BOD 1000g/PK 1 2005 Jun. NO Bobel-Sweden
13 [Reagents (Low range 0-150 mg/l) for CODc¢, COD¢, 25 tests/PK 2 2006 Jun. Yes (Hg, Ag, Cr) [HACH 21258-25
14 |Reagents for NOz-N (Mid range, 0-5.0 mg/l) NO;™-N 100 tests/PK 1 2006 Jun. Yes (Cd) HACH 21061-69
15 |Reagents for PO,* (Low range, 0-2.50 mg/l) PO,* 100 tests/PK 1 2006 Jun. NO HACH 21060-69
16 |Reagents for NH;-N (low range, 0-2.50 mg/I) NH3-N 50 tests/PK 1 2006 Jun. Yes (CN) HACH 26045-45
17 |COD standard, 300 mg/I Check COD 200 ml 1 2006 Jun. NO HACH 12186-29
18 [COD standard, 1000 mg/I Check COD 200 ml 1 2006 Jun. NO HACH 22539-29
19 [NO;-N standard, 1.0 mg/l Check NO3-N 500 ml 1 2006 Jun. NO HACH 2046-49
20 [NO;™-N standard, 10.0 mg/I Check NO3-N 500 ml 1 2006 Jun. NO HACH 307-49
21 [NO4-N standard, 100 mg/| Check NO3-N 500 ml 1 2006 Jun. NO HACH 1947-49
22 |PO,* standard, 50 mg/| Check PO~ 500 ml 1 2006 Jun. NO HACH 171-49
23 |NH,-N standard, 10 mg/I Check NH;-N 500 ml 1 2006 Jun. NO HACH 153-49
24 |NH-N standard, 50 mg/l Check NHy-N ;?n';:é 16 Voluette 1 2006 Jun. NO HACH 14791-10
25 |BOD standard, 300 mg/! Check BOD ;2“”;:2 16 Voluette 1 2006 Jun. NO HACH 14865-10
26 |BOD standard, 3000 mg/I Check BOD i?nr;:é 16 Voluette 1 2006 Jun. NO HACH 14866-10
27 |CI standard, 1000 mg/I Check CI 500 ml 1 2006 Jun. NO HACH 183-49
X NO, interfering
28 [Bromine Water 30g/L . 29 mL 1 2006 Jun. NO HACH 2211-20
(NOj testing)
. NO, interfering
29 |Phenol Solution . 29 mL 1 2006 Jun. NO HACH 2112-20
(NO; testing)
30 |Sulfamic acid NO; interfering (PO |, 5 o 1 2006 Jun. NO HACH 2344-14
testing)
31 |Phosphate Pretreatment Powder Pillows ;':;?f':r'itz;”d color 11 50/pkg 1 2006 Jun. NO HACH 14501-99
. . pH adjusting (NHz-
32 [Hydrochloric Acid, ACS 500 mL 1 2006 Jun. NO HACH 134-49
N, PO, etc.)
33 |Sulfide Inhibitor Powder Pillows § interfering (CF, 1, 5010 1 2006 Jun. NO HACH 2418-99
NH3-N testing)
34 |Mercuric Sulfate tcezt_i:te)”e””g (€COD 15554 1 2006 Jun. Yes (Hg) HACH 1915-20
ing
35 |Hydrogen Peroxide, 30% ACS (Sg:f'fss'l?ézr)fe””g 500 mL 1 2006 Jun. NO HACH 144-11




Sample Information

dal) oo claglra
Governorate Sample Code Sampling Date Sampling time Sample Volume (L) Transmission Date Transmission Time Signature of Laboratory Chief Signature of Director
Adailal) Aall ey eV &6 Olie ) &dy () Al aas JuauY! Jua Y e ol Gty o el g 53
Preservation Method Brief Description of Sample
Liall 45, Lgall yuaiie Coums
The Results for Basic Water Quality Analysis olzall 53 gad Al Jullail) il
Parameter Air temp.| Water Turbidity
" pH temp. EC TDS DO Color SS CODcr BODs NOs™-N PO~ Ccr NHa-N Date of Analysis
)
> BESEN RN ESEN 5)\al
Unit pH units
°C °C uS/icm mg/l mg/l Unit mg/l mg/l mg/l mg/l mg/l mg/l mgl/l NTU lall & s
3aa gl Gilasg
Result
A
Required Chemical & Biological Parameters A plhal) Aa gl sl g Anilaassl) il e jl)
Total suspended Total count of the colony
Parameter Oil & Grease Settleable solids Fluorides | Sulfide-S Surfactants Cyan (CN)
solids (SS) group (Coliform)
COD NOs™-N PO+ cr NHs-N
Sladl) Sl sl anill & <3l 5l Clilaal) sl iy ,<1) bl gl Gadla O paxisall e gandl SIS 2221l 2l
Required-< ke

The Results for Chemical & Biological Analysis at Damascus DFEA

iad Aliblaa (A Al ()95 Ay ade A L glgad) g Auilpansl) Jllatl) il
Receiving Date Receiving Time Slgnatun'a of the person who Notes about Samples
received the sample
ALY PO U alisdl 0 3
All e cllasdl
Total suspended . Total count of the colony
Parameter . Oil & Grease Settleable solids Fluorides | Sulfide-S Surfactants Cyan (CN)
solids (SS) coD NOs™-N PO cr NHa-N group
Sl Sl sall anill & 3l 5 _jiisall ikl 25l iy ,<I) bl gl jadla O paxisall e gandl SIS 22210 by
Unit
3aa gl
Result
P
Date of Analysis Signature of Laboratory Chief Signature of Director
il & 5 i) ey ol 5 ol s




No. of Containers
clyglad) dae

Stored Period: From

a8 8 O
Waste for Analysis:
Jiladl) cild paia

2007/06/06

Operation and Maintenance (O/M) Record for

Sending Waste Liquid to DAM from DFEA (Basic Water Quality Alaysis)
Llpall 9 Jctl) Jaws - 5 a8 ) Jg2a
olaall 53 g Al Sl L 4 e (e (Bediad Ay A e ) ALl il alal) Jlu Y
Volume of Each Container (L) Total Quantity (L)
Sl Ayl S aaa iy A0S el
Year Month Day To Year Month Day
A B e S e e i

copy, L] no*N [ o [ PO ] NHeN [

Molybdate, Ascorbic

HgSO,, AgSO,,(Catalyst) Cr,(SO,)s Chlorine, Salicylate,

Acid (low range) -
Waste Contents: . " " . . AgNO;, K,CroO, . . Cyanurate, Cyanide
. el (Cr*high range), Cr,0, (Cr**low cd*, Sulfanilic Acid g % e Molybdate, Amino Acid 4 _y
i pal) el gina (indicator) ; (CN)
range) (high range) (pH>10)
Other Items:
Al pualic
Is there a "Hazardous Chemical Waste from DFEA" label on the containers? |:|
sl e A &y e (g 5o Al Gl jaid" da gl s o5 o
Remarks (Additional Information etc)
A ) cila glaa 1 cilliada
Transporting Date to Damascus DFEA: Year Month Day
G L g ppa ) SR A B o

Name:
)

Signature:
&As
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2.2.2 Chemical and Biological Quality

Nippon Koei Co., Ltd. The Capacity Development of
Environmental Monitoring at Directorates



Chem & Bio 2 results sheet

Chemical & Biological Water Quality Results 2 (Damascus Countryside, Homs, Aleppo)

(s coaan (Gad iy ) o sl gl s Axibaass) olpall e 5 il

. - Name and
Inf t f
. Sample (No.1) Replicate Sample n orma;lon 0 Final Result of |Signature:of
Parameter Unit (No.2) Result | dillution™ (*2, Remarks
L) sam gl Result 5, ) Al A | %5, %10, %20 the Sample Analyst | Pretreatment e
77 1 od, il A N p 0 Rl Al Al | iy s
26, *50, *100) e
Field Measurement Agasall bl
Air temp. 0
ol sell 0 a c
Water temp. 0
Ll sl c
Laboratory Analysis @ oiall Julatly
NH3-N mg/l
NO2-N mg/l
NO;-N mg/l
PO,* mg/l
Sulfide (5%) mg/l
Oil & grease mg/Il
Surfactants Anionic mg/|
Hardness, Mg (mg/1,CaCO5) mg/l
Hardness, Ca (mg/l,CaCOs) mg/l
Hardness, Total (mg/I,CaCQ3) mg/l
Chromiumu, Hexavalent Cr(VI)[ mg/l
Chromiumu, Total (T-Cr) mg/l
Name of Sampling station Type of Waterbody: Date of Analysis:
solie ) dass aud sl a5 Jalailf ey 55
/1

Signature of Laboratory Chief:

ol L) a8

Note) #1: Put a number of dillution ratio sl < 5 sae S




Chem & Bio 1 results sheet

Chemical & Biological Water Quality Results 1(Damascus) (Bad) A ol gl g Apilaasl) olsal) A 55 il
. - Name and
Information of
. Sample (No.1) Replicate Sample . ,:1 Final Result of |Signature:of Note and
Parameter Unit (No.2) Result | dillution™ (*2,
- saa ) Result 5, ) Al A | %5, %10, %20 the Sample Analyst | Pretreatment | Remarks
7 1 o8 Al A A 0 ] Al A Al | i cillaae
268, *50, *100) el
Field Measurement Ll cilaldl
Air temp. 0
ol sell 0 a c
Water temp. 0
Adls ) s c
Laboratory Analysis G oiall Julatly
pH units
pH Gilas g
COD¢, mg/Il
PO,* mg/l
Ccr mg/l
NH;-N mg/|
NO;-N mg/l
Oil & grease mg/Il
Total suspended solids (SS) mg/l
3 _jiall cilleall
Settleable solids mg/l
Fluorides (F) mg/I
Sulfide (5%) mg/l
bl jigll ails mall
Surfactants
G paniosa) e ganal S 22l MPN/100mI
Total count of the colony group
Chromiumu, Hexavalent Cr(VI)[ mg/l
Chromiumu, Total (T-Cr) mg/l
Cyan (CN) mg/l
Name of Sampling station Type of Waterbody: Date of Analysis:
oktie ) ass ol slall aun g 58 Salaill oy )

/1
Signature of Laboratory Chief:

i) () il

Note) #1: Put a number of dillution ratio sl < 5 sxe S
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2.2.3 Heavy Metal

Nippon Koei Co., Ltd. The Capacity Development of
Environmental Monitoring at Directorates



Ag

Furnace HD-tube BGC-SR 15/1/2007

Calibration Curve

conc. abs * abs is an average of 2 measured values
(ppb)

0 0.0006

2 0.0192

4 0.0428

6 0.0657 Correlation Coefficient

10 0.1072 r=| 0.999505] >=0.995
Quantitation Limit * usually use first 5 values for caliculation

2ppb - 001 0.0223 Standard Deviation
2ppb - 002 0.0235 o =| 0.001308
2ppb - 003 0.0229 Mean
2ppb - 004 0.0205 avg = 0.022
2ppb - 005 0.0208
2ppb - 006 0.0211 Coefficient of Variation
2ppb - 007 0.0237 CV(RSD) =[ 5.943953] =< 10

0.12
y = 0.0108x - 0.0004
0L R22 00909 T
008 [ - =T
006 |-
004 [-mmmmmmm e A
L T A et
0
2 4 6 8 10 1
-0.02
Ag (PpPDb)
Remark : ( especially when the condition recommended by the cookbook

had been changed )




Al  Furnace Pyro-tube BGC-D2 16/1/2007

Calibration Curve

conc. abs * abs is an average of 2 measured values
(Ppb)
0.0158
5 0.0986
10 0.2116
20 0.4260 Correlation Coefficient
30 0.6510 r=| 0.999283] >=0.995
Quantitation Limit * usually use first 5 values for caliculation
5ppb - 001 0.1021 Standard Deviation
5ppb - 002 0.0946 o =| 0.003887
5ppb - 003 0.1009 Mean
5ppb - 004 0.0988 avg =| 0.09792
5ppb - 005 0.0932
5ppb - 006 0.0998 Coefficient of Variation
5ppb - 007 0.0972 CV(RSD) =[ 3.969335] =< 10
0.7000
y = 0.0214x + 0.0022
L R=09986
05000 [----------mmmmmmm o T
04000 -----------mm e T
03000 [-------mmmmmm e T o
02000 (-------------—_—~®- -
01000 [----- -
0.0000
0 5 10 15 20 25 30 35
Al (PPD)
Remark : ( especially when the condition recommended by the cookbook

had been changed )




Al  Flame

N20-Ac BGC-D2 2007/12/2

Calibration Curve

conc. abs * abs is an average of 2 measured values
(Ppm)
0 -0.0005
0.0062
25 0.0137
0.0263 Correlation Coefficient
10 0.0509 r=] 0.999407| >=0.995
Quantitation Limit * usually use first 5 values for caliculation
1ppm-1 0.0077 Standard Deviation
1ppm-2 0.0074 o =| 0.000207
1ppm-3 0.0078 Mean
1ppm-4 0.0075 avg =[ 0.00766
1ppm-5 0.0079
1ppm-6 0.0073 Coefficient of Variation
1lppm-7 0.0071 CV(RSD) =| 2.707107] =<10
0.0600
oso0 | Y=00051x+00006 e
R® = 0.9988
00400 | ----- - - T
00300 | ------mm T
00200 | ------ - T
00100 |- - - oot
0.0000
2 4 6 8 10 12
-0.0100
Al (PPm)
Remark : ( especially when the condition recommended by the cookbook

had been changed )




AS Furnace Pyro-tube BGC-D2 18/1/2007

Calibration Curve

conc. abs * abs is an average of 2 measured values
(ppb)
0 0.0294
10 0.2248
20 0.4789
30 0.6527 Correlation Coefficient
40 0.9429 r=| 0.997262] >=0.995
Quantitation Limit * usually use first 5 values for caliculation
10ppb -001 0.2555 Standard Deviation
10ppb -002 0.2464 o =| 0.013237
10ppb -003 0.2662 Mean
10ppb -004 0.2423 avg =| 0.24834
10ppb -005 0.2313
10ppb -006 0.288 Coefficient of Variation
10ppb -007 0.243 cV(RsD) =[ 5.330114] =< 10

As (Ppb)

Remark : ( especially when the condition recommended by the cookbook
had been changed )




AS Hydride Vapor BGC-D2 2007/10/7

Calibration Curve

conc. abs * abs is an average of 2 measured values
(Ppb)
0.0044
5 0.0356
10 0.0839
20 0.1499
40 0.333 Correlation Coefficient
50 0.4242 r=| 0.998787] >=0.995
Quantitation Limit * usually use first 5 values for caliculation
5ppb -001 0.035 Standard Deviation
5ppb -002 0.0361 o =| 0.002446
5ppb -003 0.0408 Mean
5ppb -004 0.0392 avg =| 0.03744
5ppb -005 0.0361
5ppb -006 Coefficient of Variation
5ppb -007 CV(RSD) =[ 6.533166] =< 10
O(fi y = 0.0084x - 0.0041
2 2 ’_ ”””””””””””””””””””
035 - - - - R, - 9,9,9,7,6, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
03 frmmmmm ST
025 fmmmmmmm oo T
02 frmmmmm T T
015 f--------mmm - e
0L b e
R e e
0
-0.05 10 20 30 40 50
As (ppb)
Remark : ( especially when the condition recommended by the cookbook

had been changed )




Ba Flame N20-Ac  NON-BGC 1/2/2007

Calibration Curve

conc. abs * abs is an average of 2 measured values
(Ppm)
0.0012
0.5 0.0046
0.0080
2 0.0160 Correlation Coefficient
5 0.0373 r=| 0.999815] >=0.995
Quantitation Limit * usually use first 5 values for caliculation
0.5ppm-1 0.0043 Standard Deviation
0.5ppm-2 0.0044 o =| 0.000365
0.5ppm-3 0.0049 Mean
0.5ppm-4 0.0042 avg =[ 0.00434
0.5ppm-5 0.0039
0.5ppm-6 0.0038 Coefficient of Variation
0.5ppm-7 0.0037 cV(RsD) =[ 8.403033] =< 10
00400 y = 0.0073X + 0.0011
00350 f------------------oo - R¥=09996 "
00300 | ----- - T
00250 | ----m - T
0.0200 |- ------mmmm s T oo
00150 ----------mmme T
00100 |- === === =T oo
0.0050 |- - - oS mm === mmm oo
0.0000 ¢
0 1 2 3 4 5 6
Ba (PPm)
Remark : ( especially when the condition recommended by the cookbook

had been changed )




Cd Furnace HD-tube BGC-SR 2007/12/11

Calibration Curve

conc. abs * abs is an average of 2 measured values
(Ppb)
0 -0.0043
0.2 0.0434
0.3 0.0743 Correlation Coefficient
0.4 0.0914 r=| 0.995313| >=0.995
0.5 0.1182
0.6 0.1340
0.7 0.1496
Quantitation Limit * usually use first 5 values for caliculation
0.2ppb - 1 0.0567 Standard Deviation
0.2ppb - 2 0.0584 o =| 0.001454
0.2ppb - 3 0.0587 Mean
0.2ppb - 4 0.0576 avg=| 0.0584
0.2ppb - 5 0.0606
0.2ppb - 6 0.0598 Coefficient of Variation
0.2ppb - 7 0.0576 CV(RSD) =[ 2.490247] =< 10
0.1800
e y=02231x+ 00006 -
e R2=09906 ~~ _e—
I e S
01000 f-----mmmmm e T
00800 - g T
00600 F--------mmmm o T
00400 f----------——®
00200 F--- oo
0.0000
-0.0200 0.1 0.2 0.3 04 Q.5 0.6 0.7 Q
Cd (Ppb)
Remark : ( especially when the condition recommended by the cookbook

had been changed )




Cr Furnace Pyro-tube BGC-D2 16/1/2007

Calibration Curve

conc. abs * abs is an average of 2 measured values
(ppb)
0 0.0048
1 0.1152
2 0.2202
4 0.4216 Correlation Coefficient
6 0.6210 r =] 0.999838] >= 0.995
Quantitation Limit * ysually use first 5 values for caliculation
1ppb - 001 0.1538 Standard Deviation
1ppb - 002 0.1364 o =| 0.009756
1ppb - 003 0.1318 Mean
1ppb - 004 0.1315 avg =| 0.13682
1ppb - 005 0.1306
1ppb - 006 0.1231 Coefficient of Variation
1ppb - 007 0.1228 cV(RSD) =[ 7.130254] =< 10
0.7000
06000 - - - - Y ,:, ,0,10,2,3,)5 ,+,Q,O,1,O,7, ,,,,,,,,,,,,,,,,,,,,,,,
' R% = 0.9997
05000 |- === === == mm s T
04000 f-------mmmm A
03000 | -------mmmmm o e oo
02000 f------------- T
02000 [ ----— o
0.0000
0 1 2 3 4 5 6 7
Cr (Ppb)
Remark : ( especially when the condition recommended by the cookbook

had been changed )




Cr flame Pyro-tube BGC-D2 22/11/2007

Calibration Curve

conc. abs * abs is an average of 2 measured values
(Ppm)
0.0006
0.5 0.0184
0.0374
2 0.0668 Correlation Coefficient
5 0.1641 r=] 0.999691| >=0.995
Quantitation Limit * usually use first 5 values for caliculation
0.5ppm 0.4799 Standard Deviation
0.5ppm 0.4706 o =| 0.015166
0.5ppm 0.4521 Mean
0.5ppm 0.4768 avg =[ 0.46508
0.5ppm 0.446
0.5ppm 0.446 Coefficient of Variation
0.5ppm 0.4336 CV(RSD) =] 3.26087] =<10
0.1800
y = 0.0324x + 0.0023
01600 f------------------J----°= T A
0.1400 ,,,,,,,,,,,,,,,,,,,,,,,R,T,Q-QQQA‘ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
01200 |- m T
O e
0.0800 |- ------mmmm s T oo
0.0600 |- - === === == mm T T oo
0.0400 |- -- - e oo
00200 |-~ T
0.0000
0 1 2 3 4 5 6
Cr (Ppm)
Remark : ( especially when the condition recommended by the cookbook

had been changed )




CuU Flame

Air-Ac BGC-D2 24/1/2007

Calibration Curve

conc. abs * abs is an average of 2 measured values
(Ppm)
0 -0.0012
0.5 0.0586
0.1191
2 0.2362 Correlation Coefficient
5 0.5516 r=| 0.999503] >=0.995
Quantitation Limit * usually use first 5 values for caliculation
0.5ppm-1 0.0599 Standard Deviation
0.5ppm-2 0.0593 o =| 0.000552
0.5ppm-3 0.0597 Mean
0.5ppm-4 0.0598 avg = 0.0599
0.5ppm-5 0.0608
0.5ppm-6 0.0612 Coefficient of Variation
0.5ppm-7 0.0589 cV(RsSD) =[ 0.921983] =< 10
06000 y = 0.1101x + 0.0057
05000 f-------------------oo- R*=0999-----------oee T oo
04000 | ----- - - - T
03000 |- T
02000 |- - - T
01000 f------o ¥
0.0000
1 2 3 4 5 ¢
-0.1000
Cu (Ppm)
Remark : ( especially when the condition recommended by the cookbook

had been changed )




Fe Flame Air-Ac BGC-D2 24/1/2007

Calibration Curve

conc. abs * abs is an average of 2 measured values
(ppm)
0 -0.0004
0.25 0.0200
0.5 0.0400
1 0.0800 Correlation Coefficient
2 0.1550 r=] 0.999728| >=0.995
5 0.3690
Quantitation Limit * usually use first 5 values for caliculation
0.25ppm - 1 0.0203 Standard Deviation
0.25ppm - 2 0.0206 o =| 0.000447
0.25ppm - 3 0.0207 Mean
0.25ppm -4 0.0215 avg = 0.0208
0.25ppm - 5 0.0209
0.25ppm - 6 0.02 Coefficient of Variation

CV(RSD) =| 2.150065] =< 10

04000 y = 0.0736% + 0.0032
R R2=09995 ~ _~—
03000 f-----mmmmm oo e T
02500 f-----mmmmm e T
02000 f-----mmmmm e T
01500 - AT
02000 === e
0.0500 |-~ g
0.0000
00500 © 1 2 3 4 5

Fe (Ppm)

Remark : ( especially when the condition recommended by the cookbook

had been changed )




Hg cCold vapor BGC-D2 11/2/2007

Calibration Curve

conc. abs
(Ppb)
-0.001
0.5 0.0062
0.0152
2 0.0335 Correlation Coefficient
5 0.0794 r=| 0.999336| >=0.995
Quantitation Limit * usually use first 5 values for caliculation
0.5ppb - 001 0.0089 Standard Deviation
0.5ppb - 002 0.0086 o =| 0.000709
0.5ppb - 003 0.0083 Mean
0.5ppb - 004 0.0078 avg=[ 0.00814
0.5ppb - 005 0.0071
0.5ppb - 006 0.0067 Coefficient of Variation
0.5ppb - 007 0.0062 CV(RSD) =| 8.712837| =< 10
0.09
008 b y=00162x-0.0009________________o ________|
007 oo R?=09987 - __— |
006 [ ----mmmmmm
005 F-mmmmmmmm e T
004 - T
003 frmmmmmmm e T
002 F-mmmmmmm e T
001 frmmmgor T o
0
-001 1 2 3 4 5 ¢
Hg (Ppb)
Remark : ( especially when the condition recommended by the cookbook

had been changed )




Mn Furnace Pyro-tube BGC-D2 16/1/2007

Calibration Curve

conc. abs * abs is an average of 2 measured values
(ppb)
0.0072
0.5 0.1186
0.2196
2 0.4108 Correlation Coefficient
3 0.6122 r=] 0.99976| >=0.995
Quantitation Limit * ysually use first 5 values for caliculation
0.5ppb - 001 0.1178 Standard Deviation
0.5ppb - 001 0.1192 o =[ 0.001446
0.5ppb - 002 0.116 Mean
0.5ppb - 002 0.1173 avg=| 0.11718
0.5ppb - 003 0.1156
0.5ppb - 003 0.1163 Coefficient of Variation
0.5ppb - 004 0.1152 CV(RSD) =] 1.234319] =<10
0.5ppb - 004 0.1175

Mn (ppb)

Remark : ( especially when the condition recommended by the cookbook
had been changed )




Mn Flame Air-c2h2 BGC-SR 2007/2/12

Calibration Curve

conc. abs * abs is an average of 2 measured values
(ppb)
0.0002
0.5 0.0333
0.0652
2 0.1236 Correlation Coefficient
5 0.3146 r=] 0.999909| >=0.995
Quantitation Limit * usually use first 5 values for caliculation
0.5ppm - 001 0.0296 Standard Deviation
0.5ppm - 002 0.0305 o =| 0.000482
0.5ppm - 003 0.0298 Mean
0.5ppm - 004 0.0292 avg =| 0.02982
0.5ppm - 005 0.03
0.5ppm - 006 0.0298 Coefficient of Variation
0.5ppm - 007 0.0304 CV(RSD) =] 1.615237] =< 10

035
y = 0.0626x + 0.0009
03 fp--—----""-""-"""-"""""-"-"-"-"-""-"-"--= e S e il
R =0.9998
025 === == mm e m oo e o]
02 fmmmmmmm T
05 fmmmmm o oo e e T o]
R e
005 === = g o T — nmmmmmm o]
0
0 1 2 3 4 5 6
Mn (PPDb)
Remark : ( especially when the condition recommended by the cookbook

had been changed )




Ni  Furnace HD-tube BGC-SR 4/2/2007

Calibration Curve

conc. abs * abs is an average of 2 measured values
(ppb)

0 0.0129

2 0.0532

4 0.0984

6 0.1446 Correlation Coefficient

10 0.2141 r=| 0.998172] >=0.995
Quantitation Limit * usually use first 5 values for caliculation

2ppb - 001 0.0457 Standard Deviation
2ppb - 002 0.0486 o =| 0.002104
2ppb - 003 0.049 Mean
2ppb - 004 0.0512 avg =| 0.04828
2ppb - 005 0.0469
2ppb - 006 0.0497 Coefficient of Variation
2ppb - 007 0.0485 cV(RsD) =[ 4.358003] =< 10

0.25

y = 0.0204x + 0.015

02 R¥=09963 " ]
0.15
0.1
0.05
0
0 2 4 6 8 10 12
Ni (PPDb)
Remark : ( especially when the condition recommended by the cookbook

had been changed )




Pb Furnace HD-tube BGC-SR 28/1/2007

Calibration Curve

conc. abs * abs is an average of 2 measured values
(Ppb)
0.0066
5 0.0877
10 0.1624
20 0.2862 Correlation Coefficient
30 0.4140 r=| 0.998666] >=0.995
Quantitation Limit * usually use first 5 values for caliculation
5ppb - 001 0.0798 Standard Deviation
5ppb - 002 0.0809 o =| 0.001328
5ppb - 003 0.0783 Mean
5ppb - 004 0.081 avg =| 0.07966
5ppb - 005 0.0783
5ppb - 006 0.0815 Coefficient of Variation
5ppb - 007 0.0794 cV(RSD) =[ 1.666809] =< 10
giggg y = 0.0134x + 0.0173
AU0U0 F--- """~~~ T 2 _ " AAATAS T T T T T T T T T
03500 bF-------"“"---——-- - -~ ~-~-~~—~_ R _ ,_,(,),9,9,7,3 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
03000 == mm T
02500 |- mm e T
02000 | ------ - T
01500 f---------- ST
02000 |- g
00500 |- oo
0.0000
0 5 10 15 20 25 30 35
Pb (PpPDb)
Remark : ( especially when the condition recommended by the cookbook

had been changed )




Pb Flame Air-Ac BGC-D2 (217.0 nm) 2007/8/2

Calibration Curve

conc. abs * abs is an average of 2 measured values
(ppm)
0 -0.0012
0.2 0.0094
0.5 0.0210
1 0.0420 Correlation Coefficient
2 0.0835 r=| 0.999424] >=0.995
5 0.1941
Quantitation Limit * usually use first 5 values for caliculation
0.2ppm - 1 0.0088 Standard Deviation
0.2ppm - 2 0.0094 o =| 0.000782
0.2ppm -3 0.0102 Mean
0.2ppm -4 0.0094 avg =[ 0.00972
0.2ppm -5 0.0108
0.2ppm - 6 0.0109 Coefficient of Variation
0.2ppm -7 0.0108 CV(RSD) =| 8.048398] =< 10
0.2500
02000 f--------—---——-- y=00388x+00018 - -~ -]
R? = 0.9988
I e D s
02000 - T
0.0500 - g
0.0000
‘F 1 2 3 4 5 {
-0.0500
Pb (PPm)
Remark : ( especially when the condition recommended by the cookbook

had been changed )

217.0nm




Sb Furnace Pyro-tube BGC-D2 16/1/2007

Calibration Curve

conc. abs * abs is an average of 2 measured values
(Ppb)
0.0040
5 0.1073
10 0.2006
20 0.3522 Correlation Coefficient
30 0.4977 r=| 0.997517] >=0.995
Quantitation Limit * usually use first 5 values for caliculation
5ppb - 001 0.1165 Standard Deviation
5ppb - 002 0.1109 o =| 0.00504
5ppb - 003 0.1076 Mean
5ppb - 004 0.1035 avg =| 0.10888
5ppb - 005 0.1059
5ppb - 006 0.1117 Coefficient of Variation
5ppb - 007 0.1104 cV(RSD) =[ 4.628986] =< 10
0.6000
0.5000
0.4000
0.3000
0.2000
0.1000
0.0000
0 5 10 15 20 25 30 35
Sb (PpPDb)
Remark : ( especially when the condition recommended by the cookbook

had been changed )




ZN  Flame Air-Ac BGC-D2 21/1/2007
Calibration Curve
conc. abs * abs is an average of 2 measured values
(Ppm)
0 0.0068
0.1 0.0906
0.2 0.1377
0.5 0.3012 Correlation Coefficient
0.7 0.4067 r=| 0.997904] >=0.995
Quantitation Limit * usually use first 5 values for caliculation
0.1ppm-001 0.0801 Standard Deviation
0.1ppm-002 0.0782 o =| 0.00718
0.1ppm-003 0.0922 Mean
0.1ppm-004 0.0944 avg =[ 0.08652
0.1ppm-005 0.0877
0.1ppm-006 0.0873 Coefficient of Variation
CV(RSD) =] 8.298225] =< 10
D4 0.5559x + 0.0218
= +
04000 777777777777777777777 Y7 - 7R727—7 b)féééé 77777777777777777777777777
0.3500 - L T
03000 f---------mmmmm e AT
02500 f-------mmmm e T
02000 [-------mmmmmm e T
01500 - T o
01000 [------@go " " T oo
00500 - - mm oo
0.0000
0 0.1 0.2 0.3 04 0.5 0.6 0.7 0.8
Zn (Ppm)
Remark : ( especially when the condition recommended by the cookbook

had been changed )




Calibration Curves - List

Primary Essential Additonal
Target_ Target_ Target_ 10% ) 70%_ std-2 std
Iten Method Quaﬂtltatlon Quantltatlon Quantltatlon absorption absorption | std-1 Q) std-3 | std-4 @ std-5 _6
imits Limits Limits conc. conc.
(TQL-1) (TQL-2) (TQL-3)
ppm
1Ag |H D tube 0.05 0.05 0.005 0.0008 0.0056 0 0.002 0.004 0.006 0.01
2 Al |Pyro tube 1 0.2 0.02 0.005 0.035 0 0.005 0.010 0.020 0.030
Al |N20-C2H2 6.3 441 0 1.0 2.5 5.0 10.0
3 As |Pyro tube 0.1 0.01 0.001 0.01 0.07 0O 0.01 0.02 0.03 0.04
As [Hydride 0.0006 0.0042 0 0.005 0.01 0.02 0.025 0.03
4 Ba [N20-C2H2 1 0.7 0.07 2.5 17.5 0 0.5 1 2 5
5Cd |H D tube 0.01 0.003 0.0015 0.00015 0.00105 0 0.0002 0.0004 0.0006 0.0007
6 Cr |Pyro tube 0.5 0.05 0.025 0.0017 0.0119 0O 0.001 0.002 0.004 0.006
Cr |Air-C2H2 0.5 0.05 0.025 0.8 5.6 0 0.5 1 2 5
7 Cu [Air-C2H2 1 1 0.1 0.4 2.8 0 0.5 1 2 5
8 Fe |Air-C2H2 1 0.3 0.03 0.8 5.6 0O 0.25 0.50 1.00 2.00 5.00
9 Hg |Cold Vapor 0.005 0.001 0.0005 0.0009 0.0063 0 0.0005 0.001 0.002 0.005
10 Mn |Pyro tube 0.5 0.1 0.01 0.0007 0.0049 0 0.0005 0.001 0.002 0.003
Air-C2H2 0 0.5 1 2 5
11 Ni |Pyro tube 0.3 0.02 0.01 0.004 0.028 0 0.002 0.004 0.006 0.010
12 Pb |H D tube 0.2 0.01 0.005 0.0053 0.0371 0 0.005 0.010 0.020 0.030
Pb |Air-C2H2 1.0 7.0 0O 0.20 0.50 1.00 2.00 5.00
13 Sb |Pyro tube 0.3 0.02 0.002 0.0055 0.0385 0 0.005 0.010 0.020 0.030
14 Zn_|Air-C2H2 1 1 0.1 0.11 0.77 0 0.1 0.2 0.5 0.7

* The concentration range should be 10 - 70 times of 1% absorption

2007/12/4

Necessary
conc. of
std

10 ppb
50 ppb

50 ppb
500ppb

1 ppb
10 ppb

5 ppb

10 ppb
50 ppb

50 ppb



Cd
Mn
Ag
Cr
Ni

Al
fr
As
Pb
Sb

Hg

As
hyd

Zn

Ba
Cu
Fe

Al
Tl

Calibration Curves - How to Prepare 2007/12/4
Necessities
STD for  0.0005 (0.5ppb) , 0.005 (5ppb) , 0.01 (10ppb)
ppm Original conc. Dilution Item Oty
10 1,000ppm ImL 7/ 100mL DIW 100mL  Volumetric flask 2
0.1 10ppm ImL / 100mL DIW 1mL One mark pippet 2
0.01]0.1ppm 5mL  / 50mL DIW
0.005/0.1ppm 5mL  / 100mL DIW +
0.0005/(0.1ppm ImL / 200mL DIW a
STD for  0.05 (50ppb)
ppm Original conc. Dilution Item Qty
10 1,000ppm ImL  / 100mL DIW 100mL  Volumetric flask 1
0.05]|10ppm ImL / 200mL DIW 200mL  Volumetric flask 1
1mL One mark pippet 2
CC for 0.0005 - 0.005
ppm Original conc. Dilution Item Qty
10 1,000ppm ImL  / 100mL DIW 100mL  Volumetric flask 1
0.05 10ppm ImL  / 200mL DIW 200mL  Volumetric flask 1
0.005(0.05ppm 10mL / 100mL DIW 250mL Flask for Hg 4
0.002(0.05ppm 2+2mL / 100mL DIW ImL One mark pippet 3
0.001(0.05ppm 2mL  / 100mL DIW 2mL One mark pippet 1
0.0005/0.05ppm ImL / 100mL DIW 10mL  One mark pippet 1
CC for 0.005 - 0.03
ppm Original conc. Dilution Item Qty
10 1,000ppm ImL 7/ 100mL DIW
0.5 10ppm 5mL  / 100mL DIW
0.005/0.5ppm ImL 7/ 100mL DIW
0.010/0.5ppm 2mL  / 100mL DIw
0.020/0.5ppm 4mL  / 100mL DIW
0.025(0.5ppm 5mL  / 100mL DIW
0.030{0.5ppm 6mL_ / 100mL DIW
CC for 0.1 -1
ppm Original conc. Dilution Item Oty
10 1,000ppm ImL  / 100mL DIW 100mL  Volumetric flask 5
0.7])10ppm 5+2mL / 100mL DIW ImL One mark pippet 2
0.5[10ppm 5mL  / 100mL DIW 2mL One mark pippet 1
0.2]|10ppm 2mL  / 100mL DIW 5mL One mark pippet 1
0.1{10ppm ImL / 100mL DIW
CC for 0.5-5
ppm Original conc. Dilution Item Oty
5.0 1,000ppm ImL  / 200mL DIW 100mL  Volumetric flask 3(4)
2.0|5ppm 40mL / 100mL DIwW 200mL  Volumetric flask 1
1.0|5ppm 20mL  / 100mL DIW ImL One mark pippet 1
0.5|5ppm 10mL / 100mL DIW ( 5mL One mark pippet 1)
( 0.25(5ppm 5mL  / 100mL DIW 10mL  One mark pippet 1
20mL  One mark pippet 1
CC for 1-10
ppm Original conc. Dilution Item Oty
10 1,000ppm 2mL  / 200mL DIW 100mL  Volumetric flask 3
4|10ppm 40mL  / 100mL DIwW 200mL  Volumetric flask 1
2|10ppm 20mL /7 100mL DIwW 2mL One mark pippet 1
1{10ppm 10mL /7 100mL DIW 10mL  One mark pippet 1
20mL  One mark pippet 1




Analysis Administration Sheet

Year/Month
Administration _ Number | Sample Carry-in _ Flna:)fDate
Number Representative of Date | Month Person in charge .
Name of Samples Samoles for reporting Analysis
(yymm-##) P dd) | (mm) (dd/mm)
Signature of person in charge of confirmation of completion
( the director of Damascus DFEA )
Work Flow

1. Administrate Analysis Schedule (Each Person in Charge)
2. Fill in Dates of Final Analyses and attach Front Pages of Analysis Results

3. Submit to the director and get his sighature



Front Page of Analysis Results

Administration Number

Representative Name of Samples

Period of Analysis
(from pretreatment
to the end)

Person in charge
of Analysis

Item
Method

Calibration Curve
Remark

Al

(1) Pretreatment :

(2) Analysis

0, 5,10, 20, 30 (ppb)

Sample 100mL + conc.HNO; 5mL + Heat + Dilute to 100mL
AAS w/ Furnace Method (pyro-tube)

Name of Sample

Concentration or Dilution

Measured Conc.

Final Concentration

No Pretreatment on AAS Final Rate (1a/L) (ng/L)
1 — mL mL =< <
2 — mL mL =< <
3 — mL mL =< <
4 — mL mL =< <
5 — mL mL =< <
6 — mL mL =< <
7 — mL mL =< <
8 — mL mL =< <
9 — mL mL =< <
10 — mL mL =< <
11 — mL mL =< <
12 — mL mL =< <
13 — mL mL =< <
14 — mL mL =< <
15 — mL mL =< <
16 — mL mL =< <
17 — mL mL =< <
18 — mL mL =< <
19 — mL mL =< <
20 mL mL =< <




Front Page of Analysis Results

Administration Number

Representative Name of Samples

Period of Analysis
(from pretreatment
to the end)

Person in charge
of Analysis

Item
Method

Calibration Curve
Remark

Ag

(1) Pretreatment :

(2) Analysis

0,2 /4,6, 10 (ppb)

Sample 100mL + conc.HNO; 5mL + Heat + Dilute to 100mL
AAS w/ Furnace Method (HD-tube)

Name of Sample

Concentration or Dilution

Measured Conc.

Final Concentration

No Pretreatment on AAS Final Rate (1a/L) (ng/L)
1 — mL mL =< <
2 — mL mL =< <
3 — mL mL =< <
4 — mL mL =< <
5 — mL mL =< <
6 — mL mL =< <
7 — mL mL =< <
8 — mL mL =< <
9 — mL mL =< <
10 — mL mL =< <
11 — mL mL =< <
12 — mL mL =< <
13 — mL mL =< <
14 — mL mL =< <
15 — mL mL =< <
16 — mL mL =< <
17 — mL mL =< <
18 — mL mL =< <
19 — mL mL =< <
20 mL mL =< <




Front Page of Analysis Results

Administration Number

Representative Name of Samples

Period of Analysis
(from pretreatment
to the end)

Person in charge
of Analysis

Item
Method

Calibration Curve
Remark

As

(1) Pretreatment :

(2) Analysis

0, 5,10, 20, 40, 50 (ppb)

Sample 40mL + conc.HNO; 5mL + Heat + Dilute to 40mL
AAS w/ Hydride Vapor Method (D2)

Name of Sample

Concentration or Dilution

Measured Conc.

Final Concentration

No Pretreatment on AAS Final Rate (1a/L) (ng/L)
1 — mL mL \ =< <
2 — mL mL \x <
3 — mL mL \>< <
4 — mL mL % <
5 — mL mL J‘ <
6 — mL mL x\ <
7 — mL mL =< \ <
8 — mL mL =< \ <
9 — mL mL =< \ <
10 — mL mL =< \ <
11 — mL mL =< \ <
12 — mL mL =< \ <
13 — mL mL =< \ <
14 — mL mL =< \ <
15 — mL mL =< \ <
16 — mL mL =< \ <
17 — mL mL =< \ <
18 — mL mL =< \ <
19 — mL mL =< \ <
20 — mL mL =< <




Front Page of Analysis Results

Administration Number

Representative Name of Samples

Period of Analysis
(from pretreatment
to the end)

Person in charge
of Analysis

Item
Method

Calibration Curve
Remark

Ba

(1) Pretreatment :

(2) Analysis
0,051,2,5 ppm

2ml nacl/100ml sample

Sample 100mL + conc.HNO; 5mL + Heat + Dilute to 100mL
AAS w/ Flame Method(n20-c2h2)

Name of Sample

Concentration or Dilution

Measured Conc.

Final Concentration

No Pretreatment on AAS Final Rate (mg/L) (mg/L)
1 — mL mL \ =< <
2 — mL mL \x <
3 — mL mL \>< <
4 — mL mL % <
5 — mL mL J‘ <
6 — mL mL x\ <
7 — mL mL =< \ <
8 — mL mL =< \ <
9 — mL mL =< \ <
10 — mL mL =< \ <
11 — mL mL =< \ <
12 — mL mL =< \ <
13 — mL mL =< \ <
14 — mL mL =< \ <
15 — mL mL =< \ <
16 — mL mL =< \ <
17 — mL mL =< \ <
18 — mL mL =< \ <
19 — mL mL =< \ <
20 mL mL =< <




Front Page of Analysis Results

Administration Number

Representative Name of Samples

Period of Analysis
(from pretreatment
to the end)

Person in charge
of Analysis

Item
Method

Calibration Curve
Remark

Cd

(1) Pretreatment :

(2) Analysis

0, 0.1, 0.2, 0.3, 0.5 (ppb)

Sample 100mL + conc.HNO; 5mL + Heat + Dilute to 100mL
AAS w/ Furnace Method (HD-tube)

Name of Sample

Concentration or Dilution

Measured Conc.

Final Concentration

No Pretreatment on AAS Final Rate (1a/L) (ng/L)
1 — mL mL =< <
2 — mL mL =< <
3 — mL mL =< <
4 — mL mL =< <
5 — mL mL =< <
6 — mL mL =< <
7 — mL mL =< <
8 — mL mL =< <
9 — mL mL =< <
10 — mL mL =< <
11 — mL mL =< <
12 — mL mL =< <
13 — mL mL =< <
14 — mL mL =< <
15 — mL mL =< <
16 — mL mL =< <
17 — mL mL =< <
18 — mL mL =< <
19 — mL mL =< <
20 mL mL =< <




Front Page of Analysis Results

Administration Number

Representative Name of Samples

Period of Analysis
(from pretreatment
to the end)

Person in charge
of Analysis

Item
Method

Calibration Curve
Remark

Cr

(1) Pretreatment :

(2) Analysis

0,1,2,4, 6 (ppb)

Sample 100mL + conc.HNO; 5mL + Heat + Dilute to 100mL
AAS w/ Furnace Method (pyro-tube)

Name of Sample

Concentration or Dilution

Measured Conc.

Final Concentration

No Pretreatment on AAS Final Rate (1a/L) (ng/L)
1 — mL mL =< <
2 — mL mL =< <
3 — mL mL =< <
4 — mL mL =< <
5 — mL mL =< <
6 — mL mL =< <
7 — mL mL =< <
8 — mL mL =< <
9 — mL mL =< <
10 — mL mL =< <
11 — mL mL =< <
12 — mL mL =< <
13 — mL mL =< <
14 — mL mL =< <
15 — mL mL =< <
16 — mL mL =< <
17 — mL mL =< <
18 — mL mL =< <
19 — mL mL =< <
20 mL mL =< <




Front Page of Analysis Results

Administration Number

Representative Name of Samples

Period of Analysis
(from pretreatment
to the end)

Person in charge
of Analysis

Item Cr
Method (1) Pretreatment : Sample 100mL + conc.HNO; 5mL + Heat + Dilute to 100mL
(2) Analysis AAS w/ Flame Method (air-C2H2)
Calibration Curve 0,05,1,2,5(ppm)
Remark
N Name of Sample Concentration or Dilution Measured Conc. | Final Concentration
0.
Pretreatment on AAS Final Rate ( mg/L) ('mg/L)
1 — mL mL =< <
2 — mL mL =< <
3 — mL mL =< <
4 — mL mL =< <
5 — mL mL =< <
6 — mL mL =< <
7 — mL mL =< <
8 — mL mL =< <
9 — mL mL =< <
10 — mL mL =< <
11 — mL mL =< <
12 — mL mL =< <
13 — mL mL =< <
14 — mL mL =< <
15 — mL mL =< <
16 — mL mL =< <
17 — mL mL =< <
18 — mL mL =< <
19 — mL mL =< <
20 mL mL =< <




Front Page of Analysis Results

Administration Number

Representative Name of Samples

Period of Analysis
(from pretreatment
to the end)

Person in charge
of Analysis

Item
Method

Calibration Curve
Remark

Cu

(1) Pretreatment :

(2) Analysis

0,051,2,5 ppm

Sample 100mL + conc.HNO; 5mL + Heat + Dilute to 100mL
AAS w/ Flame Method(Ace-Air)

Name of Sample

Concentration or Dilution

Measured Conc.

Final Concentration

No Pretreatment on AAS Final Rate (mg/L) (mg/L)
1 — mL mL \ =< <
2 — mL mL \x <
3 — mL mL \>< <
4 — mL mL % <
5 — mL mL J‘ <
6 — mL mL x\ <
7 — mL mL =< \ <
8 — mL mL =< \ <
9 — mL mL =< \ <
10 — mL mL =< \ <
11 — mL mL =< \ <
12 — mL mL =< \ <
13 — mL mL =< \ <
14 — mL mL =< \ <
15 — mL mL =< \ <
16 — mL mL =< \ <
17 — mL mL =< \ <
18 — mL mL =< \ <
19 — mL mL =< \ <
20 mL mL =< <




Front Page of Analysis Results

Administration Number

Representative Name of Samples

Period of Analysis
(from pretreatment
to the end)

Person in charge
of Analysis

Item
Method

Calibration Curve
Remark

Fe

(1) Pretreatment :
(2) Analysis
0,025,051, 25 ppm

Sample 100mL + conc.HNO; 5mL + Heat + Dilute to 100mL
AAS w/ Flame Method(Ace-Air)

Name of Sample

Concentration or Dilution

Measured Conc.

Final Concentration

No Pretreatment on AAS Final Rate (mg/L) (mg/L)
1 — mL mL \ =< <
2 — mL mL \x <
3 — mL mL \>< <
4 — mL mL % <
5 — mL mL J‘ <
6 — mL mL x\ <
7 — mL mL =< \ <
8 — mL mL =< \ <
9 — mL mL =< \ <
10 — mL mL =< \ <
11 — mL mL =< \ <
12 — mL mL =< \ <
13 — mL mL =< \ <
14 — mL mL =< \ <
15 — mL mL =< \ <
16 — mL mL =< \ <
17 — mL mL =< \ <
18 — mL mL =< \ <
19 — mL mL =< \ <
20 mL mL =< <




Front Page of Analysis Results

Administration Number

Representative Name of Samples

Period of Analysis
(from pretreatment
to the end)

Person in charge
of Analysis

Item
Method

Calibration Curve
Remark

Hg

(1) Pretreatment . Sample 100mL + Acidify + Heat + Reduct + Dilute to 250mL
(2) Analysis : AAS w/ Flame Method (Cold vapor)

0,05, 1, 2,5 (ppb)

Name of Sample

Concentration or Dilution

Measured Conc.

Final Concentration

No. Pretreatment (ignore - 250mL because
calibrations are treated equally) (/L) (Hg/L)

1

mL 100 mL, X
2

mL 100 mL, X
3

mL 100 mL, X
4 mL 100 mL, X
5

mL 100 mL, X
6

mL 100 mL, X
! mL 100 mL, =
8

mL 100 mL,
9

mL 100 mL,
10 mL 100 mL,
11 mL 100 mL,
12 mL 100 mL,
13 mL 100 mL,
14 mL 100 mL,
15 mL 100 mL,
16 mL 100 mL,
17 mL 100 mL,
18 mL 100 mL,
19 mL 100 mL,
20

mL 100 mL,




Front Page of Analysis Results

Administration Number

Representative Name of Samples

Period of Analysis
(from pretreatment
to the end)

Person in charge
of Analysis

Item
Method

Calibration Curve
Remark

Mn

(1) Pretreatment :

(2) Analysis

0,05, 1, 2, 3 (ppb)

Sample 100mL + conc.HNO; 5mL + Heat + Dilute to 100mL
AAS w/ Furnace Method (pyro-tube)

Name of Sample

Concentration or Dilution

Measured Conc.

Final Concentration

No Pretreatment on AAS Final Rate (1a/L) (ng/L)
1 — mL mL =< <
2 — mL mL =< <
3 — mL mL =< <
4 — mL mL =< <
5 — mL mL =< <
6 — mL mL =< <
7 — mL mL =< <
8 — mL mL =< <
9 — mL mL =< <
10 — mL mL =< <
11 — mL mL =< <
12 — mL mL =< <
13 — mL mL =< <
14 — mL mL =< <
15 — mL mL =< <
16 — mL mL =< <
17 — mL mL =< <
18 — mL mL =< <
19 — mL mL =< <
20 mL mL =< <




Front Page of Analysis Results

Administration Number

Representative Name of Samples

Period of Analysis
(from pretreatment
to the end)

Person in charge
of Analysis

Item
Method

Calibration Curve
Remark

Ni

(1) Pretreatment :

(2) Analysis

0, 2, 4, 6, 10 (ppb)

Sample 100mL + conc.HNO; 5mL + Heat + Dilute to 100mL
AAS w/ Furnace Method (pyro-tube)

Name of Sample

Concentration or Dilution

Measured Conc.

Final Concentration

No Pretreatment on AAS Final Rate (1a/L) (ng/L)
1 — mL mL =< <
2 — mL mL =< <
3 — mL mL =< <
4 — mL mL =< <
5 — mL mL =< <
6 — mL mL =< <
7 — mL mL =< <
8 — mL mL =< <
9 — mL mL =< <
10 — mL mL =< <
11 — mL mL =< <
12 — mL mL =< <
13 — mL mL =< <
14 — mL mL =< <
15 — mL mL =< <
16 — mL mL =< <
17 — mL mL =< <
18 — mL mL =< <
19 — mL mL =< <
20 mL mL =< <




Front Page of Analysis Results

Administration Number

Representative Name of Samples

Period of Analysis
(from pretreatment
to the end)

Person in charge
of Analysis

Item
Method

Calibration Curve
Remark

Pb

(1) Pretreatment :

(2) Analysis

0, 5, 10, 20, 30 (ppb)

Sample 100mL + conc.HNO; 5mL + Heat + Dilute to 100mL
AAS w/ Furnace Method (HD-tube)

Name of Sample

Concentration or Dilution

Measured Conc.

Final Concentration

No Pretreatment on AAS Final Rate (1a/L) (ng/L)
1 — mL mL =< <
2 — mL mL =< <
3 — mL mL =< <
4 — mL mL =< <
5 — mL mL =< <
6 — mL mL =< <
7 — mL mL =< <
8 — mL mL =< <
9 — mL mL =< <
10 — mL mL =< <
11 — mL mL =< <
12 — mL mL =< <
13 — mL mL =< <
14 — mL mL =< <
15 — mL mL =< <
16 — mL mL =< <
17 — mL mL =< <
18 — mL mL =< <
19 — mL mL =< <
20 mL mL =< <




Front Page of Analysis Results

Administration Number

Representative Name of Samples

Period of Analysis
(from pretreatment
to the end)

Person in charge
of Analysis

Item
Method

Calibration Curve
Remark

Sh

(1) Pretreatment :

(2) Analysis

0, 5, 10, 20, 30 (ppb)

Sample 100mL + conc.HNO; 5mL + Heat + Dilute to 100mL
AAS w/ Furnace Method (pyro-tube)

Name of Sample

Concentration or Dilution

Measured Conc.

Final Concentration

No Pretreatment on AAS Final Rate (1a/L) (ng/L)
1 — mL mL =< <
2 — mL mL =< <
3 — mL mL =< <
4 — mL mL =< <
5 — mL mL =< <
6 — mL mL =< <
7 — mL mL =< <
8 — mL mL =< <
9 — mL mL =< <
10 — mL mL =< <
11 — mL mL =< <
12 — mL mL =< <
13 — mL mL =< <
14 — mL mL =< <
15 — mL mL =< <
16 — mL mL =< <
17 — mL mL =< <
18 — mL mL =< <
19 — mL mL =< <
20 mL mL =< <




Front Page of Analysis Results

Administration Number

Representative Name of Samples

Period of Analysis
(from pretreatment
to the end)

Person in charge
of Analysis

Item
Method

Calibration Curve
Remark

Zn

(1) Pretreatment :

(2) Analysis

0,0.1, 02, 0.5, 0.7 ppm

Sample 100mL + conc.HNO; 5mL + Heat + Dilute to 100mL
AAS w/ Flame Method(Ace-Air)

Name of Sample

Concentration or Dilution

Measured Conc.

Final Concentration

No Pretreatment on AAS Final Rate (mg/L) (mg/L)
1 — mL mL \ =< <
2 — mL mL \x <
3 — mL mL \>< <
4 — mL mL % <
5 — mL mL J‘ <
6 — mL mL x\ <
7 — mL mL =< \ <
8 — mL mL =< \ <
9 — mL mL =< \ <
10 — mL mL =< \ <
11 — mL mL =< \ <
12 — mL mL =< \ <
13 — mL mL =< \ <
14 — mL mL =< \ <
15 — mL mL =< \ <
16 — mL mL =< \ <
17 — mL mL =< \ <
18 — mL mL =< \ <
19 — mL mL =< \ <
20 mL mL =< <




Monthly Report of Metal Analysis

Cdlaall Jallatl g gl il

Sampling date | 20-Jun-07 f : :
Carry-indate 20-Jun-07 Administration No. 0706-10 Name of DFEA (or Client) DAM
sddr | ol 02 03 04 05 06 07 08 09 10
ltem ' QL | /qg.gc Unit [incarashary| s dappaghat|fa darabl |, 1 masia [P S iab  |zamzam
washing dving

Ag 0002 . mgl|O <0002|Q <0002 |O <0.002[0 <0.002|0 <0.002|Q <0.002[0 <0.002|O <0.002|Q <0.002
Al 0005 ?f mgl lo 0077 [0 16 |o 18 |o 18 |o 44 |o 12 |o 07 |o 050 o 0092
As  0.005 /Ogi mgl [0 <001 [0 <001 O <001 |0 <001 |o <001 |0 <001|0 <001 |0 <001|o <001
Ba 05 O/ mgllo <05 |o0 <05 [0 <05 |0 <05 |0 06 |0 <05 |0 <05 |0 <05 [0 <05
cd  0.0001 %)8:’1’ mg/l |0 <0.0001|0 <0.0001 | <0.0001{ & <0.0001{ O 0.0019 | O <0.0001| O <0.0001] O <0.0001] & <0.0001
croooor %Y mgl|lo <05 |O <05 [0 >50 |0 <05 |0 <05 [0 <05 |0 <05 |0 <05 [0 <05
cu 05 /11 mgllo 17 |lo 10 |o <05 |0 <05 |0 <05 |0 <05 |0 <05 |O0 <05 |o <05
Fe 025 0. mgllo 12 |0 16 |0 21 |0 46 |0 16 [0 <025[0 048 [0 074 |0 <0.25
Hg 0.0005 /0605’015 mg/l |0 0.0007 |0 0.0008 |© 0.0009 |© 0.0007 [O 0.0010 |O 0.0014 |© 0.0007 [O 0.0006 | <0.0005
Mn  0.0005 /0615 mgl |0 0013 |0 0013 |0 0050 |0 0019 |0 0064 |O 0.0008 |0 0028 |O 0.0018 [ 0.0005
Ni | 0.002 %Jé mgl |0 0012 |0 <0.002 |0 <0.002|0 <0.002|0 <0.002|0 <0.002|0 <0.002|0 0.0026 [0 <0.002
Pb 0005 > mgl|lo 14 |0 050 |0 0021 |0 0038 |0 043 [0 <05 |O 0008 [0 011 [O <05
Sb  0.005 %Jé mg/ |0 <0.005 |0 0005 |0 0077 [0 0006 [O 0055 |O 0005 |O 0008 |O <0.005|0 0.005
Zn 01 /11 mgllo 10 |0 o5 o 06 [0 04 |0 08 |o <010 01 |o 01 |o <01
Std-dr : Standards for Drinking Water T

Std-dc : Standards for Discharge Water

put [O] for required analysis 4: skl Jila O3 LA pia
Sranll 8 (1o Sl

To befilled by client

Name of Person in charge of Data Management

so|dwes jossweN 1



Pollution Data Sheet

Pollution Source ID

ps999

Name Factory A (example)

tom |Stdode I\\(/Iear 2007 2008 2009 3"322}
onth| 08 10 12 02 04 06 08 10 12 02 04 06

Ag 0.05|mg/l | 0.005 0.003 0.004 1

Al 1|mg/! 05 06 0.4 08 2

As 0.1{mg/I | 0.007 0.006 1

Ba 1|lmg/l | <05 <05 05

Cd 0.01|mg/l | 0.008 0.007 0.005 0.008 2

Cr 0.5(mg/I 6

Cu 1|lmg/l | <05 <05 05

Fe 0.3|mg/I

Hg 0.005[mg/! 0.002

Mn 0.5[{mg/I [< 0.0005 < 0.0005 05

Ni 0.3|mg/l | < 0.002 < 0.002 05

Pb 0.2|mg/l | < 0.005 < 0.005 05

Sh 0.3[mg/I | 0.004 0.004 0.005 1

Zn 1|lmg/l | <01 <01 05




Daily Report & Instruments Check List

year / month

Date

AAS

Pretreatment

Element-Method

Status

Normal

Al

As

Hg

Attendant

Remark /

Consumables

/




Name of Reagent Potassium permanganate, KMnO,

Specification extra pure / trace analysis grade
Unit 5009
Stock
Date Purchased (}ogstmngg (No. or Personnel Remark
P Amount)

Name of Reagent Potassium persulfate, K,S,04

Specification extra pure / trace analysis grade
Unit 500q
Stock
Date Purchased C/ogsptgmngg (No. or Personnel Remark

Amount)




Name of Reagent

Standard Solution for Ag, 500mL

Stock
Date Purchased C/ogsirzgg (No. or Personnel Remark
P Amount)
3/12/2006 1 1 Kimura, Muthana
Name of Reagent  Standard Solution for Al, 500mL
Stock
Date Purchased C/ogstrngg (No. or Personnel Remark
P Amount)
3/12/2006 1 1 Kimura, Muthana
Name of Reagent  Standard Solution for As, 500mL
Stock
Date Purchased C/ogsimngg (No. or Personnel Remark
P Amount)
3/12/2006 1 1 Kimura, Muthana




Qty

Item 3 Aug-07 | Nov-07] Feb-08] May-08
Graphite Tube , Pyrolytic 64F0840510 22
Platform Tube 64F9530505 8
Graphite Tube , Pyrolytic 64F1770310 8
Graphite Tube HD 64F1760310 2
Sample Cup 64F1750608| 200
Tube ET-16 64F3750608| 155
Vapor Separetor 64F7090701 1
Quartz Tube T Shape 64F8120506 2
Nebulizer Assy 64F4380612 1
Lamp D2 L6382 D2F6382 64F6510701 1
Tube Fluor 1000mm 65F5640612 1
O-Ring 4D 6596770608 1
O-Ring 4DP16 6595400604 1
O-Ring 4DP35 6596140606 1
Graphite Holder 64F5170611 1
Graphite Cap 64F5690612 1
Reaction Coil Assy 64F4010611 1
Fuse 8
Rubber plug for Reaction Vessel 1 one
Glass Tube for Reaction , Longer
Glass Tube for Reaction , Shorter set
Pump Tube 080 (for reagent )JHVG 4
Pump Tube 130 (for sample ) HVG 2
Nozzle Assy HVG 64F0760608 1
Suction Tube (for sample )JHVG 1
Sohad

Person in Charge

Reem




Periodical Maintenance Check Sheet (2007 )

The date of maintenance
Sloall xoyLS
month [Mar |[May |Jul [Sep [Nov | ,edill
date PP
* The date will be set by consultation between Lab. Staff and Al-Shahba (Tel. 011-444-1019).
Al-Shahba must contact Lab. Staff (Mr. Talaat Harb ) in the previous month.
The maintenance should be held in the first half of the month.
Ligd 1S54 5 o3l adlb oo Lo selailly Lilpall auyl5 wgud ain ol o
Dluald Golwll il § 5l adlb ao JLai¥! Lugd iS5 _le wf
Jeb Il G JeY 1 Guai ! @ dSlaldl il ol wf

1) Burner maintenance
Cleaning the burner head

[1 check

Cleaning the nebulizer and the tube ( the tube should be replaced as necessary )
[1 check

Cleaning the chamber
[1 check

2) Furnace maintenance
Cleaning graphite cap, holder, window plate sockets and window plates

1 check
Cleaning the temperature sensor

[1 check
Cleaning the slide mechanism

[1 check
Cleaning the seal

1 check

3) Atomizer positioning adjustment
Burner positioning adjustment

1 check
Furnace positioning adjustment
[1 check

4) Replacing the deuterium lamp as necessary
1 check

5) Maintenance following Standard Installation Completion Report (format : ZEAF-1055D)

[1 attach the format, raw data sheet and check

Date of the maintenance
Ol a2y LS

Name of the person in charge of the maintenance
5 Lialdl e Jogaw ! pasic]l !

Name of the lab. staff in attendance
)3.%_\\ é 3‘9_?-‘9_U Ua.xﬁx_] | aw |

- Keep this in the file.
Gl g bl



Project Completion Report
Annex

Annex 2-2:
Recording Documents

2.2.4 Air Quality

Nippon Koei Co., Ltd. The Capacity Development of
Environmental Monitoring at Directorates



Recording Documents -01
Sampling and Analysis Record for Air Quality Analysis

Air Quality Analysis



Sampling record

Investigation subject :

Sampling date : ( )

(Person in charge :

Measurement point

(Weather) ( ) ( ) (
Temperature (C)
Sampling Start
Time Stop
Abs. liquid volume (ml)
Suction flow Start
(/min) Stop

Total flow quantity (1)

Notes:

( Situations of a wind
direction, wind velocity, and a
near source of pollution, etc.

are described.)

Sampling record

Investigation subject :
Sampling date : ( )

(Person in charge :

Measurement point

(Weather) ( ) ( ) (
Temperature (C)
Sampling Start
Time Stop
Abs. liquid measure (ml)
Suction flow Start
(/min) Stop

Total flow quantity (1)

Notes:

( Situations of a wind
direction, wind velocity, and a
near source of pollution, etc.

are described.)




Hi-Vol. (PM10, TSP) Sampling record

Investigation subject :
Sampling date : ( )
Weather : (Person in charge :

Measurement point

Filter No.

Temperature (°C)

Sampling Start /
time Stop /

Total suction time (min)

Suction flow

(m3/min)

Start

Stop

Total flow quantity (m3)

Notes

(Situations of a wind direction,
wind velocity, and a near source
of pollution, etc. are described.)

Hi-Vol. (PM10, TSP) Sampling record

Investigation subject :
Sampling date : ( )
Weather : (Person in charge :

Measurement point

Filter No.

Temperature (C)

Sampling

time

Start

Stop

Total suction time (min)

Suction flow

(m3/min)

Start

Stop

Total flow quantity (m3)

Notes

(Situations of a wind direction,
wind velocity, and a near source
of pollution, etc. are described.)




Low-Vol. (PM10) Sampling record

Investigation subject :
Sampling date : ( )
Weather : (Person in charge :

Measurement point

Filter No.

Temperature (°C)

Sampling Start / : / : /
time Stop / : / : /

Total suction time (min)

Suction flow (L/min)

Total flow quantity (m?3)

Notes

(Situations of a wind direction,
wind velocity, and a near source
of pollution, etc. are described.)

Low-Vol. (PM10) Sampling record

Investigation subject :
Sampling date : ( )
Weather : (Person in charge :

Measurement point

Filter No.

Temperature (°C)

Sampling Start / : / : /
time Stop / : / : /

Total suction time (min)

Suction flow (L/min)

Total flow quantity (m3)

Notes

(Situations of a wind direction,
wind velocity, and a near source
of pollution, etc. are described.)




Investigation subject :
Sampling date :

Dust fall

Sampling record

Weather :

(Person in charge :

Measurement point

Sampling Start

day Stop

Leaving days (days)

Notes

(Situations of a wind direction,
wind velocity, and a near source

of pollution, etc. are described.)

Sampling date :

Weather :

(Person in charge :

Measurement point

Sampling Start

day Stop

Leaving days (days)

Notes

(Situations of a wind direction,
wind velocity, and a near source

of pollution, etc. are described.)

Sampling date :

Weather :

(Person in charge :

Measurement point

Sampling Start

day Stop

Leaving days (days)

Notes

(Situations of a wind direction,
wind velocity, and a near source

of pollution, etc. are described.)

Dust fall ((kg/krn2/ month) =

W : Weight of collection (g)

Y

X104 =

4

D: Inside diameter of collection container (cm)

" gim2 @ ton :km?

1.274 X

X104




Nitrogen oxide (NOx) analytical result

Investigation subject :

Sa

mpling date :

(Person in charge :

No. | Measurement |Absorption| Total flow Absorbance Concentration Note
point liquid quantity (-logT) (ppm or pg/ms3)
(ml) M NO: NO | NOz | NO | NO2+NO

1

2

3

4

5

6

7

8

9
10
11
12

Absorbance factor (M) = (uL NOs or pg NO2 / Abs. 1)
Nitrogen oxide (NOx) analytical result

Investigation subject :

Sampling date : ( )

(Person in charge :
No. | Measurement |Absorption| Total flow Absorbance Concentration Note
point liquid quantity (-logT) (ppm or pg/m?)
(ml) M NO2 NO | NOz2 | NO | NO2+NO

1

2

3

4

5

6

7

8

9

10

11

12

Absorbance factor (M) = (uL NO2 or ug NOs/ Abs. 1)




Sulfur dioxide (SO-) analytical result

Investigation subject :

Sampling date : ( )
(Person in charge : )
No. | Measurement |Absorption| Total flow | Absorbance SOz Note
point liquid quantity (-logT) Concentration
(ml) ) (ppm or pg/m3)

1
2
3
4
5
6
7
8
9
10
11
12

The SO: concentration depends on the proportion calculation of the standard (uL SO: or pg SO2)_and
the sample.

Sulfur dioxide (SO2) analytical result

Investigation subject :

Sampling date : ( )
(Person in charge : )
No. | Measurement |Absorption| Total flow | Absorbance SOz Note
point liquid quantity (-logT) Concentration
(ml) ® (ppm or pg/m?)

1
2
3
4
5
6
7
8
9
10
11
12

The SO: concentration depends on the proportion calculation of the standard (uL SOz or pg SO2)_and
7



the sample.



The following monthly report is being made about Humidity, Temperature, Wind Velocity, Wind Direction and Solar Radiation.

This monthly report is made automatically by the equation.

July, 2006 (Time zone: 1hr—24hi Example Data

< Atmospheric environment monthly report>

Monitoring Station: Downtown (The Archaeological Museum) Measurement item: Humidity Unit: %
e t 2 8 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24/Sum Max Min Average NC o Doy
1 83 82 83 8 79 75 72 66 59 50 45 41 41 37 36 36 37 39 41 43 45 48 47 48| 1318 85 36 55 24 0
2| 40 48 50 53 52 52 53 53 55 53 49 46 37 33 36 43 48 50 55 54 53 58 62 61| 1194 62 33 50 24 0
3 74 76 7% 75 73 15 73 72 65 52 46 33 32 30 44 48 52 54 55 56 56 56 57 57| 1386 76 30 58 24 0
4 49 49 50 50 50 50 @51 50 48 44 38 33 28 35 40 44 45 55 58 60 62 65 66 67| 1187 67 28 49 24 0
5| 48 48 50 53 52 52 53 53 55 44 42 33 30 28 25 35 48 50 55 62 63 63 62 61| 1165 63 25 49 24 0
6 60 55 50 53 52 52 53 53 48 53 49 46 47 44 48 51 52 55 61 62 63 63 62 61| 1293 63 44 54 24 0
71 49 49 50 50 50 50 51 50 48 40 35 30 25 24 28 35 40 48 50 55 62 65 66 67| 1117 67 24 47 24 0
8| 60 55 52 51 50 48 48 48 44 40 38 35 30 26 33 39 40 39 39 42 44 46 55 58| 1060 60 26 44 24 0
9] 55 50 50 48 43 42 43 43 41 39 36 34 31 27 22 27 29 35 40 45 50 55 65 75| 1025 75 22 43 24 0
10/ 80 80 80 78 77 76 70 60 55 50 44 22 16 16 19 21 21 33 35 40 48 55 58 63 1197 80 16 50 24 0
11 60 54 53 53 53 53 53 53 58 56 54 53 52 50 53 54 53 58 66 78 84 86 88 87| 1462 88 50 61 24 0
12 73 85 91 92 90 86 80 70 68 70 70 68 66 65 60 61 65 70 74 73 74 70 65 60| 1746 92 60 73 24 0
13| 57 52 52 51 50 48 48 48 44 40 38 35 3B 3B 36 39 40 39 39 42 44 46 48 49| 1055 57 35 44 24 0
14 49 49 50 50 50 50 51 50 48 44 43 38 33 38 44 48 55 55 58 60 62 65 66 67| 1223 67 33 51 24 0
15 64 79 76 68 69 69 65 62 60 59 66 55 42 40 42 48 52 56 60 53 55 58 60 65| 1423 79 40 59 24 0
16| 60 55 50 53 52 52 53 53 55 53 44 42 38 36 38 48 52 55 61 62 63 63 62 61| 1261 63 36 53 24 0
17| 66 60 57 57 56 56 56 50 45 44 42 38 36 32 38 45 54 53 55 56 54 60 68 68| 1246 68 32 52 24 0
18| 65 60 66 54 55 48 43 49 52 53 51 40 35 30 33 28 38 44 56 60 61 61 59 60| 1201 66 28 50 24 0
19| 42 45 55 58 60 69 78 81 75 75 70 64 59 54 47 49 53 56 57 58 62 61 55 47| 1430 81 42 60 24 0
20| 40 41 42 44 44 44 43 40 40 39 40 48 65 70 73 70 74 15 18 19 78 76 70 68| 1381 79 39 58 24 0
21 70 76 7% 75 73 75 73 66 65 48 42 38 29 30 36 48 52 54 55 56 56 56 57 57| 1362 76 29 57 24 0
22| 48 48 50 53 52 52 53 53 50 46 45 40 42 49 50 51 52 55 61 62 63 63 62 61| 1261 63 40 53 24 0
23] 58 58 60 63 65 68 65 62 59 48 52 55 50 48 42 56 75 74 60 44 41 45 48 48| 1344 75 41 56 24 0
24| 58 60 57 57 56 56 56 56 56 57 46 44 38 32 26 28 39 48 58 64 64 68 78 70| 1272 78 26 53 24 0
25| 66 52 57 58 59 47 50 50 49 50 45 40 36 33 38 44 50 55 58 59 61 63 66 68| 1254 68 33 52 24 0
26 70 58 60 63 65 78 70 68 68 65 60 58 55 48 42 56 56 57 55 54 52 50 45 38| 1391 78 38 58 24 0
271 42 4 41 42 43 42 43 43 41 35 33 29 28 25 20 21 23 29 32 3 37 40 41 41 847 43 20 35 24 0
28| 46 52 57 58 59 47 50 50 49 50 48 45 48 50 49 51 56 58 58 59 61 63 66 72| 1302 72 45 54 24 0
29| 66 60 57 57 56 56 56 56 56 57 56 58 60 60 61 63 63 63 63 64 64 68 78 80| 1478 80 56 62 24 0
30 74 76 7% 75 713 15 713 72 65 52 46 43 38 40 44 48 52 54 55 56 56 56 57 57| 1412 76 38 59 24 0
31 58 58 60 63 65 78 78 70 64 52 46 44 40 38 42 51 66 70 60 44 41 40 40 38| 1306 78 38 54 24 0
Sum 1830 1811 1831 1840 1823 1821 1804 1750 1685 1558 1459 1328 1242 1203 1245 1386 1532 1636 1708 1737 1779 1832 1879 1880| 39599
Maximum 83 85 91 92 90 86 80 81 75 75 70 68 66 70 73 70 75 15 718 79 84 86 88 87 92
Minimum 40 M 41 42 43 42 43 40 40 35 33 22 16 16 19 21 21 29 32 3 37 40 40 38 16
Average 59 58 59 59 59 59 58 56 54 50 47 43 40 39 40 45 49 53 55 56 57 59 61 61 53
Me’d No.*1 31 31 31 31 31 31 31 31 31 31 31 31 31 31 31 31 31 31 31 31 31 31 31 31 744
Defec. No.*2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
*1 Me'd No. : Number of measured datas  Effective measurement di == -- 31 The highest value of daily - -+ - - 72.8
*2 Defec. No.: Number of defective datas  Ineffectual measurement -+ -- 0 The lowest value of daily =---- 35.3
Average of daily maximun ==+ - 718




The following figure and table is being made about Humidity, Temperature, Wind
Velocity, Wind Direction and Solar Radiation.
This figure and a table are made automatically as well as the monthly report.

Temperature (°C)

Temperature (°C)

50.0

40.0

30.0

20.0

10.0

0.0

-10.0

(Aleppo: Downtown)

AP AT

1 4 7 10 13 16 19 22 25 28 31

Date

—&— Maximum

—=— Average

Minimum

Daily variation of the atmospheric temperature (image)

50.0
40.0
30.0
20.0
10.0

0.0

10.0

T T

M

13 5 7 9 11 13 15 17 19 21 23

Time

—o— Maximum

—=#— Minimum

Average

Monthly average time variation of the atmospheric temperature (image)

Direction 16 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 17

N NNE NE  ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Calm | Total
Frequency 47 26 38 42 83 38 44 44 52 43 28 38 29 58 88 31 15 697
Ratio (%) 6.7 3.7 5.5 60 119 55 6.3 6.3 1.5 6.2 4.0 5.5 4.2 83 126 44 2.2 100
WV (m/s) 1.3 1.4 1.3 1.1 1.3 1.3 1.4 1.5 1.1 1.2 1.2 1.2 1.3 1.3 1.3 1.3 0.2

Aleppo—-downtoun (Jul.)

s . Monthly wind rose (image)




Recording Documents -04
Sampling Record of Passive Sampler for Air Quality Analysis

Air Quality Analysis



Capacity Development of Environmental Monitoring at Directorates for Environmental Affairs

in Governorates in the Syrian Arab Republic

Air_Quality Analysis

Sampling Record of Passive Sampler (NOx)

Person in charge :

Weather : Temperature : C Relative Humidity : %
Sampling Sampling period Sampling Description
point Setting time Collection time |time (min) (Address and special note, etc.)
/ /
/ /
/ /
/ /
/ /
/ /
/ /
/ /
/ /
/ /
/ /
/ /
/ /
/ /
/ /
/ /
/ /
/ /

A standard curve is made automatically by inputting absorbance to the next table.
And, when sampling time and absorbance are inputted to the calculation table
(Calculation of NOx, NO2, and NO concentration), the concentration of NO, NO2 and
NOX is calculated automatically.




Capacity Development of Environmental Monitoring at Directorates for Environmental Affairs
in Governorates in the Syrian Arab Republic
Air Quality Analysis

Preparing the Standard Curve for NO, NO2 and NOx

Concentration of Standard

NO, Solution (ug/ml) Absorbance Slope
X x? y Y- Yo x(Y-Yo) X (Y-Yo)
1) (1) x (1) il A (1) xA 9 7 ()
0 0 (2)

0.1 0.01 (3) 3)-(2)

0.2 0.04 4) ®-©2

0.4 0.16 (5) 5)-()

0.6 0.36 (6) 6)-(2)

0.8 0.64 (7 M-

HAAAK X inlaieielel HAAAK Zx(y-Yo) 9 I/ (8)
(8) 1.21 9 G

k\ /ﬁ

[ It appears automatically.

1.000
0.900 \
0.800 /a/
0.700

/

0.600 7

0.500 /

0.400 /

0.300
//

0.200 /

0.100 i
0.000

Absobance

0 0.1 0203040506 0.70809 1
Concentration (u g/ml)

Standard Curve for NO. NO2 and NOx



Capacity Development of Environmental Monitoring at Directorates for Environmental Affairs
in Governorates in the Syrian Arab Republic

Calculation of Concentration Data For NOx , NO2 and NO

(Calculation of basic data)

Air_Quality Analysis

Blank Absorbance Slope of the Relative Concentration Conversion
Average Standard Temperature Humidity Coefficient
Compound Curve (°C) (%) (ppb - min/ ng)
B1 B2 B3 aNO, aNO
NOx (1): G= (ZOOC) (70%) ONO2 = (56) oNo — (60)
NO, (2)= Ono2 = Ono =
anoz = 56 and ano = 60 when Temperature = 20°C and Relative Humidity = 70%.
Please refer to the attached paper for other combinations of the temperature and the relative humidity.
(Calculation of NOx, NO2, and NO concentration)
Specification Samples

Sample Number

Sample Location

Sampling Time (min) 3) | =(3)
NOx | Sample Absorbance 4 | =9
Absorbance G) |=4)-@Q)
Solution Concentration (ug/ml) 6) |=(B)/G
Collected Weight (ng) (7) | =(6) x 8 x 1000
Concentration (PPB) (8) | =(13) +(15)
NO, | Sample Absorbance 9 | =)
Absorbance 10) | =(9) -2
Solution Concentration (ug/ml) (11) | =@10)/G
Collected Weight (ng) (12) | = (11) x 8 x 1000
Concentration (PPB) (13) | = ano2 X (12) /1 (3)
NO Collected Weight (ng) 14) | =[1-(12
Concentration (PPB) (15) | =ano X (14) 1 (3)




Capacity Development of Environmental Monitoring at Directorates for Environmental Affairs
in Governorates in the Syrian Arab Republic
Air_Quality Analysis

ano and anoz as a Function of Temperature and Relative Humidity

Temperature R. H. Olno2 Olno Temperature R. H. Olno2 Olno

(°C) (%) (°C) (%)

-10 50 84 61 16 70 58 62
-9 50 83 61 17 70 57 62
-8 50 81 61 18 70 57 61
-7 50 80 61 19 70 57 61
-6 50 79 61 20 70 56 60
-5 50 78 61 21 70 56 60
-4 50 77 61 22 70 56 60
-3 50 76 60 23 70 55 59
-2 50 75 60 24 70 55 59
-1 50 74 60 25 80 53 61
0 50 74 60 26 80 52 61
1 60 68 64 27 80 52 60
2 60 68 63 28 80 52 60
3 60 67 63 29 80 52 59
4 60 66 63 30 80 52 59
5 60 66 63 31 80 52 58
6 60 65 62 32 80 51 58
7 60 65 62 33 80 51 57
8 60 64 62 34 80 51 57
9 60 64 61 35 80 50 57
10 60 63 61 36 80 50 56
11 60 63 61 37 80 50 56
12 60 62 60 38 80 50 56
13 60 62 60 39 80 49 55
14 60 61 60 40 80 49 55
15 70 58 63

Note R.H.: Relative Humidity



Capacity Development of Environmental Monitoring at Directorates for Environmental Affairs

List of the Sampling Points for NO, Measurement in

in Governorates in the Syrian Arab Republic

(

January 2006)

Air Quality Analysis

Sample No.

Description




Project Completion Report

Annex 2-2:
Recording Documents
2.2.5 Data Management
Nippon Koei Co., Ltd. The Capacity Development of

Environmental Monitoring at Directorates



Air Quality (HOMS)

(Uaas (b Al Ay jaal) ¢ sgdl B3 sa Jaladl Jawd) JS&

Recording Format for Air Quality Analysis (for Homs DFEA)

el Adailaall] Al Ll El
Code Governorate City Town Village
ad (e g ga ia g
Year| Sampling site description
o [ sl e W g | , , , / , , , , , JESYI R} Jaxall
Okie ) ey sampling date (day/month min. max. avg.
Start of sampling (8 faela) oY) <
sampling time(hh:mm
21 / asl gie V) s
- il el el &) / / / / / / / / /
Olie Y 4l sampling date (day/month
End of sampling (8 fiela) ol ) <
sampling time(hh:mm
(Rl Oliie Y 3|
. . 0.0 0.0 #DIV/0!
Sampling duration (hours
BaLall o) &y saagll Quantitation
Item Sampling Method Unit Limits
bl ey il i g2
weather manual ref. below
) ) olail il 1
iedpalll gl e ol et S 0 o | #oivior
wind direction wind direction meter degree
| ie | ie Lia
@)! g™ @J Saye kmvh 1 km/h 0 0 #DIV/0!
wind speed wind speed meter
SO, (Gas) 2L & yane el 510 S R
0 0 #DIV/0!
handy sampler ug/m Lng/m
SO, (Gas) Ay gl 3l 3 5
0 0 #DIV/0!
simple sampler ug/m L ng/m
NO, (Gas) 2L & yane el 510 5 R
0 0 #DIV/0!
handy sampler ug/m Lug/m
NO, (Gas) Ay gl 3l R 5
0 0 #DIV/0!
simple sampler ug/m L ug/m
NOx (Gas) 20 A yena (e 310 . s
0 0 #DIV/0!
handy sampler ug/m Lng/m
NO Gi Ay e 3l
X (Gas) o ug/m® 1 ug/m?® 0 o | #ivior
simple sampler
[ (Gas) 2L & yane el 510 S R
0 0 #DIV/0!
handy sampler ug/m Lng/m
NH;, (Gas) 2L & yane lsic ) 510 S R
0 0 #DIV/0!
handy sampler ug/m Lug/m
F (Gas) 2l & sane i) 31 R 5
0 0 #DIV/0!
handy sampler ug/m L ug/m
TSP (Particulate) TSP sl sl 53 o sel) il Slea 5 3
0 0 #DIV/0!
HV sampler ug/m Lug/m
PM10 (Particulate) = PM10 sl gl 53 ehell e en 5 3
0 0 #DIV/0!
PM10 HV sampler ug/m Lng/m
PM10 (Particulate) PM10 sl Gl 55 <l e Slea 5 5
0 0 #DIV/0!
PM10 LV sampler ug/m Lng/m
Pb (Particulate) o ot sunl ) 559 5 1 el S g 0 0 4DIVO!
HV sampler/AAS
e LR n? 00 | 00 | #DIvio!
LiLad Soluble Skl 4 1ton/km‘/month . . !
Dustfall Aaie pe e
- j 1
Insoluble Dust jar 1 ton/knf/month 0.0 0.0 #DIV/0!

Guide: Describe the weather about sampling period at a sampling point refering to the following marks;
clear/sunny:©, overcast: O, rain (gentle): A, rain (heavy): A

2l N T padhe i V1 A e 5 (e Y1 OMA sall Al Chua g all
(28) bl ot Lhle e salief smum

ol 8 e gl Coa asy e SSY Gl W1 S 13

OFA Nl S e ahany (S onh aialy 53 30l ) e

if sampling period is more than one day, describe to the extent you can do.
ex) heavy rain followed by sunny can be described a:A/©

bl 31 e U msall Gl au)

Name of Person in charge of Data Management




Recording Format for Air Quality Analysis (for Damascus and Aleppo DFEAS)

Air Quality(DAM,ALP)

(i c(hat B Al il paal) £1 51 B9 Jaladl Jaaad) JS

el Aailad) ! Ll ]
Code Governorate] City Town Village
ad (e ) g sa ia g
Year| Sampling site description
) [ &) Saie V) A0 5y 3y Janal)
el el e &) / / / / / / / / / / Lol Bt
Oie ) ey sampling date (day/month min. max. avg.
Start of sampling (8 faela) oY) <
sampling time(hh:mm
21/ sl eV
- il el el &) / / / / / / / / / /
OieY) Al sampling date (day/month,
End of sampling (8 faela) olie ) < g
sampling time(hh:mm
(Rl Oliie ) 3|
. . 0.0 0.0 #DIV/0!
Sampling duration (hours
BaLall o) &y saagll Quantitation
Item Sampling Method Unit Limits
bl ey il i g2
weather manual ref. below
I ol I oladl il 1
@i gl o ool e 0 o | #oivior
wind direction wind direction meter degree
| ie | ie Lia
ool gl o km/h 1 km/h 0 0o | #ivior
wind speed wind speed meter
SO, AL e 5l
2 G2) S e OEEIEE ppm 0.001ppm 0000 | 0.000 | #DIV/O!
handy sampler
SO, Aagusy cie) 31l
2 G2) ol ppm 0.001ppm 0000 | 0.000 | #DIV/O!
simple sampler
NO, AL e 5l
2 G2) S e OEE AR ppm 0.001ppm 0000 | 0.000 | #DIV/oO!
handy sampler
NO. G Aoy olie ) sl
2 G2) e ol ppm 0.001ppm 0.000 | 0.000 | #DIV/O!
simple sampler
NO; G ENEpA| el 3lal
% G2) e O ppm 0.001ppm 0000 | 0.000 | #DIV/O!
handy sampler
NO Gi g ot 310
% G2) ol ppm 0.001ppm 0000 | 0.000 | #DIV/O!
simple sampler
[e} G AL A e 3l
s G2) e O ppm 0.001ppm 0000 | 0.000 | #DIV/O!
handy sampler
NH G LA el 3lal
s G2) e O ppm 0.001ppm 0.000 | 0.000 | #DIV/O!
handy sampler
TSP (Particulate) TSP Sl @bl 53 el sel) i) S . .
0 0 #DIV/0!
HV sampler ug/m Lng/m
PM10 (Particulate) ~PM10 S Gl 3 o1l el en 5 3
0 0 #DIV/0!
PM10 HV sampler ug/m Lng/m
PM10 (Particulate) PM10 sl Gl 55 <l e Slea 5 5
0 0 #DIV/0!
PM10 LV sampler ug/m Lng/m
Pb (Particulate) o ot sunl ) 559 5 1 el S g 0 0 4DIV/O!
HV sampler/AAS
Asia 3l g0 Ll i da - 0.0 0.0 #DIV/O!
s Soluble Skl 4 1ton/km‘/month . . !
Dustfall Alaie pe e
- i 1
Insoluble Dust jar 1 ton/knf/month, 0.0 0.0 #DIV/O!

Guide: Describe the weather about sampling period at a sampling point refering to the following marks;
clear/sunny:©, overcast: O, rain (gentle): A, rain (heavy): A

sl N T adhe (i V1 A e 5 (e Y1 UMA sall Al Chua g all
(28) bl ot Lhle ale salief smum

ol 8 o gl Coa asy e SSY Gl S 13

OFA Ml S e ahany (S onh aialy 53 30l ) e

if sampling period is more than one day, describe to the extent you can do.
ex) heavy rain followed by sunny can be described a:A/©

bl 31 e U asall Gl an)

Name of Person in charge of Data Management




(Ba3) 1 Ailpasll g A o) gl olaall Jallat g olsall omsbas) Jolaill Jaudl) JS
Recording Format for Chemical & Biological, Metal and Basic Water Analysis (Damascus DFEA)

Basic and Chem & Bio_1 and Meta

S Aailad) Al 3Ll il
Code Governorate| Cit: Town| Village
Jaxa f5 m [ s
River/Lake/Factor ke V) 1 sa Ciua
Al Sampling site description
Year|
o [ sl e W G | | | | / G| iV | o sindl Jae
sampling date (day/month, min. | max. av.
s (G fAelu) 1oie V) i
= sampling time(hh:mm
g Balal) LEA] Baa gl Gandl Quantitation
S |item Analysis Method Unit  |Depth Limits
= ol ez Sl g
o  |weather manual ref. below
o | esdiaian s B
N g . c 01 00| 00| #DIvio!
o |Air Temp. manual
olall
s g m = 0 o| #pivior
water width manual
eV A i slll
gl AL ool oo $5 m -~ 00| oo0| #bivior
water depth manual
sl A N
Ghaa Bl $5 s -~ 00| oo| #bivior
flow rate manual
FI] 5
odor manual
pH pH meter - fal 0.1 0.0 0.0 #DIV/0!
sl 3 a An 0 o
{ I
Water Temp pH meter C chud 0.1 0.0 0.0 #DIV/0!
sl
éﬁ:or portable colorimeter - fal 25 0 0 #DIV/0!
Total dissolved solids (TDS) portable EC/TDS meter mg/l chudl 1 0 0 #DIV/0!
DO portable DO meter mg/I =l 0.05 0.00 [ 0.00 #DIV/0!
w
£ |Total suspended solids (SS) portable colorimeter mg/l chudl 22.1 0.0 0.0 #DIV/0!
©
1= " 4(Low;
< |cop colorimeter mg/l | 30‘(Hig;) 0 o| #pivior
[
§ BODs culture mg/I e 1 0 0 #DIV/0!
o
'% NO; portable colorimeter mg/I g g_'g((h?gwh)) 0.0 0.0 #DIV/0!
[2a]
3 . 0.05(Low)
PO, portable colorimeter mg/l e 0.14(High) 0.00 | 0.00 #DIV/0!
cr Digital Titrator mg/l g 10 0 0 #DIV/0!
NHg-N portable colorimeter mgl | 010(5:5:'9‘:]‘;") 00| 00| #bivior
il el AlaLill
== - { 1
Electrical Conductivity portable EC/TDS meter uSlcm hd 1 0 0 #DIV/0!
5 <ad) .
{ I
Turbidity portable turbidity meter NTU chud 0.01 0.0 0.0 #DIV/0!
pH Labo pH meter - faal 0.1 0.0 0.0 #DIV/0!
COD¢, potassium dichromate mg/l o 11'0(&;’:;) 00| 00| #bivior
Po,* Spectral photometric mg/l bl 0.02 0.00 [ 0.00 #DIV/0!
cr lon Select Electrobe mg/l e 3.55 0.0 0.0 #DIV/0!
— |NHs-N Spectral photometric mg/l c=adl0.02 0.00 [ 0.00 #DIV/0!
[}
% NO;-N lon Select Electrobe mg/I e 0.6 0.0 0.0 #DIV/0!
©
C el & .
{ 1
<_: Oil & grease Solvent extraction mg/l hud 0.1 0.0 0.0 #DIV/0!
©
:_’D Total suspended solids (SS) Filtrate weigh mg/l chudl 0.0 0.0 #DIV/0!
(=}
=[5l cililaall . .
=4 ) 1
2 |Settleable solids Filtrate weigh mg/l b 0.0 0.0 #DIV/0!
E Fluorides (F) lon Select Electrobe mg/l bl 002 0.00 [ 0.00 #DIV/0!
§ Sulfide () lon Select Electrobe mg/l bl 0.005 0.00| 0.00| #DIV/O!
£
[} - . als
D | abadl gl =il .
L 1 !
S |gurfactants Spectral photometric mg/l - 0.002 0.000 | 0.000 #DIV/0!
il yaniasall e pamal SISI 3all
MPN/100ml { !
Total count of the colony group colony counter m| hd 1 0.0 0.0 #DIV/0!
Chromiumu, Hexavalent Cr(VI)  Spectral photometric mg/l chudl 0.01 0.00 | 0.00 #DIV/0!
Chromiumu, Total (T-Cr) Spectral photometric mg/I c=dl 001 0.00 [ 0.00 #DIV/0!
Cyan (CN) lon Select Electrobe mg/l bl 013 0.00 [ 0.00 #DIV/0!




(a9 1 A5 gl byl il sbaall o) sl Gl g

Basic and Chem & Bio_1 and Meta

Recording Format for Chemical & Biological, Metal and Basic Water Analysis (Damascus DFEA)

e Aailad) Al 3Ll il
Code Governorate| Cit: Town| Village
Jasa [ [ g8
River/Lake/Factor ke V) 1 sa Ciua
Al Sampling site description
Year|
o [ sl e W G | SV [ Y | (s i) Jaxall
i / / / / / / / / / - N
sampling date (day/month, min. | max. av.
s (G fAelu) 1oie V) i
= sampling time(hh:mm
g al) SR saagll  [Gaad) Quantitation
S |item Analysis Method Unit  |Depth Limits
= ol ez Sl g
o  |weather manual ref. below
o | esdiaia e s B
N g all c 01 00| 00| #DIvio!
o |Air Temp. manual
sl
s g m = 0 0| #pIvior
water width manual
eV A i slll
o* b $5 m -~ 00| oo0| #bivior
water depth manual
sl A N
Ghaa Bl $5 s -~ 00| oo| #bivior
flow rate manual
FI] 5
odor manual
Ag Pretreat(HNO3)-AAS mg/l 0.002 0.000 | 0.00 #DIV/0!
Al Pretreat(HNO3)-AAS mg/l 0.005 0.000 | 0.00 #DIV/0!
As Hydride Vapor-AAS mg/l 0.005 0.00 | 0.00 #DIV/0!
Ba Pretreat(HNO3)-AAS mg/l 0.5 0.0 0.0 #DIV/0!
Cd Pretreat(HNO3)-AAS mg/l 0.0001 0.0000 | 0.000 | #DIV/0!
» Cr Pretreat(HNO3)-AAS mg/l 0.001 0.000 | 0.000 | #DIV/0!
»
%‘ cu Pretreat(HNO3)-AAS mg/l 0.5 00 | 00 | #DIV/O!
c
<<
- Fe Pretreat(HNO3)-AAS mg/l 0.25 0.00 0.00 #DIV/0!
i
<)
= Hg Reduction Vapor-AAS mg/l 0.0005 0.000 | 0.00 #DIV/0!
Mn Pretreat(HNO3)-AAS mg/l 0.0005 0.000 | 0.00 #DIV/0!
Ni Pretreat(HNO3)-AAS mg/l 0.002 0.000 | 0.00 #DIV/0!
Pb Pretreat(HNO3)-AAS mg/l 0.005 0.000 | 0.00 #DIV/0!
Sh Pretreat(HNO3)-AAS mg/l 0.005 0.000 | 0.00 #DIV/0!
Zn Pretreat(HNO3)-AAS mg/l 0.1 0.0 0.0 #DIV/0!

() (N T ake e ) Akl sie 5 (e V)53 JOA all Al Caa taa al)
A (333) Jhle (A i(is) Sl O e ¢ Orpsade] aam
Guide: Describe the weather on sampling time at a sampling point refering to the following marks;

clear/sunny: ©, overcast: O, rain (gentle): A, rain (heavy): A

ULl ) e s sl paduill and
Name of Person in charge of Data Management




Basic and Chem & Bio_1

(35ad) 1 Aibrarsll g Lo ol gual) slaal) Jallai g olpall puia¥) Jolaill Jadl) JS5
Recording Format for Chemical & Biological and Basic Water Analysis (Damascus DFEA)

el AL Tl Bl Tl
Code| Governorate| City| Town| Village|
ara f8 3 [ 41
River/Lake/Facton oY) i ga Cia
) Sampling site description
Year
31/ asall e V1 s, 339 AN [ s sl Jandll
e el el ! / ! / ! / ! / ! / / TR il vl R
sampling date (day/month min. | max. av.
s (3% fAelu) e ) <d
) sampling time(hh:mm|
E Bl LEpAT) sagh |Gl [Quantitation
S [item Analysis Method Unit  |Depth Limits
= foa S5y il 3 ga )
o |weather manual ref. below
@ | sl s i Gy °c
< ; 0.1 0.0 0.0 #DIV/0!
o |Air Temp. manual
slaall 2
s oo " = o| of #wvor
water width manual
i1 ki b ol 3
% A Sl m = 00| 00| #DIviO!
water depth manual
Sooall A
chonl s g s = 00| 00| #DIviOr
flow rate manual
EI] [
odor manual
pH pH meter - ) 0.1 0.0 0.0 #DIV/0!
slaall 5,0 a da 2 o
{ I
Water Temp pH meter C hadl 0.1 0.0 0.0 #DIV/0!
sl
é;x:m portable colorimeter - ) 25 0 0 #DIV/0!
Total dissolved solids (TDS) portable EC/TDS meter mg/l [l 1 0 0 #DIV/0!
DO portable DO meter mg/l gl 0.05 0.00 [ 0.00 #DIV/0!
»
£, |Total suspended solids (SS) portable colorimeter mg/l [l 221 0.0 0.0 #DIV/0!
«©
s N 4(Low)
f COD colorimeter mg/l ol 30(High) 0 0 #DIV/0!
[
& |BODs culture mg/l o 0 o| #DIv/o!
=
2 . . 0.2(Low)
2 NO; portable colorimeter mg/l ) 0.:8(High) 0.0 0.0 #DIV/0!
@ 0.05(Low)
PO portable colorimeter mg/l [l 0.14(Hi 0.00 [ 0.00 #DIV/0!
.14(High)
Cr Digital Titrator mg/l ) 10 0 0 #DIV/0!
NH;-N portable colorimeter mg/l [l 0'10(?_(.;71‘;') 0.0 0.0 #DIV/0!
4,00, o<l 2800
- N { 1
Electrical Conductivity portable EC/TDS meter nSicm fat 1 0 0 #DIV/0!
5 Sl e
) 1
Turbidity portable turbidity meter NTU fat 0.01 0.0 0.0 #DIV/0!
pH Labo pH meter - [l 0.1 0.0 0.0 #DIV/0!
CODc, potassium dichromate mg/l ol 11'0(:_:};““')) 0.0 0.0 #DIV/0!
PO Spectral photometric mg/l gl 0.02 0.00 [ 0.00 #DIV/0!
Cr lon Select Electrobe mg/l chadl|l 355 0.0 0.0 #DIV/0!
: NH;-N Spectral photometric mg/l gl 0.02 0.00 [ 0.00 #DIV/0!
‘@
2 |NOs-N lon Select Electrobe mg/l ) 0.6 0.0 0.0 #DIV/0!
©
C [pdll &yl .
<< i 1
= |oil & grease Solvent extraction mg/l fat 0.1 0.0 0.0 #DIV/0!
©
:30 Total suspended solids (SS) Filtrate weigh mg/l [l 0.0 0.0 #DIV/0!
=]
= sl il
o e Filtrate weigh mg/l o 00| 00| #DIVIO!
o solids
-E Fluorides (F) lon Select Electrobe mg/l chdl| - 0.02 0.00| 0.00| #DIV/O!
S |sulfide (5 lon Select Electrobe mg/l k| 0.005 0.00| 0.00| #DIV/O!
E
D [kl iall =ila }
= - il 1
S |surfactants Spectral photometric mg/l gl 0.002 0.000 | 0.000 #DIV/0!
il jaxianall de ganal S 22ell
MPN/100ml ) . X !
Total count of the colony group colony counter mi| bl 1 0.0 0.0 #DIV/0!
Chromiumu,Hexavalent Cr(VI)  Spectral photometric mg/l chdl 001 0.00 [ 0.00 #DIV/0!
Chromiumu, Total (T-Cp Spectral photometric mg/l chdl 001 0.00 [ 0.00 #DIV/0!
Cyan (CN) lon Select Electrobe mg/l chd| 013 0.00| 0.00| #DIV/O!

1A T e e V1 AL e 5 e V15 8 A pal) Al i tamyall
A (3a5) Bl A\ (i) Shle <O i« Omalel 5o
Guide: Describe the weather on sampling time at a sampling point refering to the following marks;
clear/sunny: ©, overcast: O, rain (gentle): A, rain (heavy): A

L) 3,18 e J s pesall i) aul
Name of Person in charge of Data Management




Recording Format for Chemical & Biological and Basic Water Analysis (Damascus countryside, HOMS, ALEPPO DFEAs)

Basic and Chem & Bio_2 and Meta

(s -paen -(das i) 2 Aibaaslly A sl sl olbsall Jallaty olsall (sl Jilaill Jond) JS

el Adadlaall Al salil gl
Code Governorate| City| Town| Village|
Jexa f8 s [ 65
River/Lake/Factor e 8 e Coa
aall Sampling site description
Year|
el ] sl Gl Y & 50 / / / / / / SN[ i) | (i) Jandll
sampling date (day/month) min. | max. av.
5 (338 fAely) solie Yl i
e sampling time(hh:mm)
[ ) FEpAT) sagl |G
:o: Item Analysis Method Unit _|Depth
£ |odkd ey Bl b e
o |weather manual ref. below|
o | e ads e e °c
s i T .1 0.0 0.0 #DIV/0!
& |Air Temp. manual g
KIS
> o m = 0 0 | #oivior
water width manual
e ik sl G5
oI ALE o) o G m = 00 | 00 | #Divior
water depth manual
ooa s
oo Fes G2 lis = 00 | 00 | #Divior
flow rate manual
EE) S
odor manual
pH pH meter - ) 0.1 0.0 0.0 #DIV/0!
bl 5l n a0 o
{ I
Water Temp pH meter C el 0.1 0.0 0.0 #DIV/0!
)
(u:i)iior portable colorimeter - chdl 25 0 0 #DIV/O!
Total dissolved solids (TDS) portable EC/TDS meter ~ mg/I ol 1 0 0 #DIV/0!
DO portable DO meter mg/l gl 0.05 0.00 | 0.00 | #DIV/O!
»
E. Total suspended solids (SS) portable colorimeter mg/l chadl 221 0.0 0.0 #DIV/0!
«
< . 4(Low)
<C
N COD colorimeter mg/l ol 30(High) 0 0 #DIV/0!
[
§ BOD; culture mg/l | 1 0 0 #DIV/O!
o
7 |Nos portable colorimeter mg/l o gg((;:’g“’h)) 00 | 00 | #DIvior
® 0.05(Low)
3 - .
PO, portable colorimeter mg/l ) 0.14(High) 0.00 | 0.00 | #DIV/O!
CI Digital Titrator mg/I ol 10 0 0 #DIV/0!
NH3-N portable colorimeter mg/l ol Oﬁﬁ:;‘m') 0.0 0.0 #DIV/0!
EEIRTERER]
= = il 1
Elestrical Conductivity portable EC/TDS meter ~ uSfcm o) 1 0 0 #DIV/0!
5 \Sall -
{ I
Turbidity portable turbidity meter ~ NTU o) 0.01 0.0 0.0 #DIV/0!
NH-N (Nitrogen, Ammonia ) Spectral photometric mg/I sl 0.08 0.00 | 0.00 #DIV/0!
NO2-N (Nitrogen, Nitrite) Spectral photometric mg/I gl 0.02 0.0 0.0 #DIV/0!
o~ . . ; . 0.2(Low)
» |NOz-N (Nitrogen, Nitrate) Spectral photometric mg/I ol 0.8(High) 0.0 0.0 #DIV/0!
@
E‘ PO,* (Phosphorus ) Spectral photometric mg/I gl 0.05 0.00 | 0.00 #DIV/0!
«©
c
< |sulfide ($%) Spectral photometric mg/I gl 001 0.00 | 0.00 #DIV/0!
® -
O el & il . 1 |
-g" Ol & grease Solvent extraction mg/l o) 0.2 0.0 0.0 #DIV/0!
E Surfactants Anionic Spectral photometric mg/I gl 0.03 0.000 | 0.000 4.000
[2a]
-g Hardness, Mg (mg/I,CaCO;) Spectral photometric mg/I ) 0.1 0.00 | 0.00 #DIV/0!
E Hardness, Ca (mg/1,CaCOs) Spectral photometric mg/I ) 0.1 0.00 | 0.00 #DIV/0!
E
g Hardness, Total (mg/l,CaCOs) Spectral photometric mg/l ) 0.1 0.00 | 0.00 | #DIV/O!
Chromiumu, Hexavalent Cr(VI)  Spectral photometric mg/l gl 001 0.00 | 0.00 #DIV/0!
Chromiumu, Total (T-Cr) Spectral photometric mg/I gl 001 0.00 | 0.00 #DIV/0!




Basic and Chem & Bio_2 and Meta

el Adadlaall Al salil gl
Code Governorate| City| Town| Village|
Jana f6 s e
River/Lake/Factor ke Y a8 5e Ciua
aall Sampling site description
Year|
20/ ol e V) & 3y 3y i) Jondl
o] ol e & / / / / / / / / / / / B s e
sampling date (day/month min. | max. av.
5 (338 fAely) solie Yl i
e sampling time(hh:mm)
2 EE FEpAT) sagl |G
= L
o [item Analysis Method Unit _|Depth Limits
£ |oddd ey Bl b e
o |weather manual ref. below|
g |t o © 01 00 | 00 | #Divior
& |Air Temp. manual : : . :
Slaall 2
> g " = 0 0 | #oivior
water width manual
eV ik b ol G
oI ALE o) o G m = 00 | 00 | #DIvior
water depth manual
BN
oo Fes g lis = 00 | 00 | #Divior
flow rate manual
) Sy . B
odor manual
Ag Pretreat(HNO3)-AAS mg/l 0.002 0.000 | 0.00 #DIV/0!
Al Pretreat(HNO3)-AAS mg/l 0.005 0.000 | 0.00 #DIV/0!
As Hydride Vapor-AAS mg/l 0.005 0.00 | 0.00 #DIV/0!
Ba Pretreat(HNO3)-AAS mg/l 0.5 0.0 0.0 #DIV/0!
Cd Pretreat(HNO3)-AAS mg/l 0.0001 0.0000 | 0.000 | #DIV/O!
» Cr Pretreat(HNO3)-AAS mg/l 0.001 0.000 | 0.000 | #DIV/O!
w
>
= Cu Pretreat(HNO3)-AAS mg/l 0.5 0.0 0.0 #DIV/0!
c
<
= Fe Pretreat(HNO3)-AAS mg/l 0.25 0.00 0.00 #DIV/0!
i
()
= Hg Reduction Vapor-AAS mg/l 0.0005 0.000 | 0.00 #DIV/0!
Mn Pretreat(HNO3)-AAS mg/l 0.0005 0.000 | 0.00 #DIV/0!
Ni Pretreat(HNO3)-AAS mg/l 0.002 0.000 | 0.00 #DIV/0!
Pb Pretreat(HNO3)-AAS mg/l 0.005 0.000 | 0.00 #DIV/0!
Sb Pretreat(HNO3)-AAS mg/l 0.005 0.000 | 0.00 #DIV/0!
Zn Pretreat(HNO3)-AAS mg/I 0.1 0.0 0.0 #DIV/0!

0 0 #DIV/O!
1l ) e i V1 Adas sie 5 e W) 555 OO sl Al s 2l
A ((333) Shle A (cis) Shbe O e ¢ ©:madiel saaa
Guide: Describe the weather on sampling time at a sampling point refering to the following marks;
clear/sunny: ©, overcast: O, rain (gentle): A, rain (heavy): A

bl 318 ge s guall padudl) anl
Name of Person in charge of Data Management




Basic and Chem & Bio_2

(s -paen -(3diad iy ) 2 Abaasll g A o1l olsall Jallat g olall pudad) Jalatill Jdl) JSi
Recording Format for Chemical & Biological and Basic Water Analysis (Damascus countryside, HOMS, ALEPPO DFEAs)

s (N T ate e W) Ak sie 5 e V1558 JNA sall Alla Ca an al)
A (323) shle (A (i) SRl O ale ¢ Orpmalie] saa

Guide: Describe the weather on sampling time at a sampling point refering to the following marks;
clear/sunny: ©, overcast: O, rain (gentle): A, rain (heavy): A

el idailad) ) 3al) Al
Code Governorate City Town Village|
Jaxa [5 s [ 68
River/Lake/Factory| e Y o ge Caua
i Sampling site description|
Year|
ol [ sl eV g )| S RN PPERTIT IR
. / / / / / / / / .
sampling date (day/month)| min. | max. av.
5 (G el tokie ) < |
E sampling time(hh:mm)
£ Balal) 43, )kl saagll  [(gaad) Quantitation
o [item Analysis Method Unit  |Depth Limits
£ |osdkd ey Ji) S )
o |weather manual ref. below|
I ENTT N [ °c
s . . - 0.1 0.0 0.0 #DIV/O!
S |AiIr Temp. manual
alaall
e . m = 0 0 | #DIvior
water width manual
e V) ki sl 3
ol VRS o ool e g% m = 00 | 00 | #DIVIOY
\water depth manual
FRN
ol et ¢ Vs = 00 | 00 | #Divior
flow rate manual
Al ey
odor manual
pH pH meter - fal 0.1 0.0 0.0 #DIV/0!
obaall 550 5a a0 o
{ 1
Water Temp pH meter C b 0.1 0.0 0.0 #DIV/0!
50
égl:or portable colorimeter - farl 25 0 0 #DIV/0!
Total dissolved solids (TDS) portable EC/TDS meter ~ mg/l bl 1 0 0 #DIV/0!
DO portable DO meter mg/l k| 0.05 0.00 | 0.00 #DIV/0!
w
g. Total suspended solids (SS) portable colorimeter mg/l bl 22.1 0.0 0.0 #DIV/0!
©
= . 4(Ls
f CcoD colorimeter mg/l faarl 30((H0i‘3g) 0 0 #DIV/0!
[
§ BODs culture mg/l cld) 1 0 0 #DIV/O!
o
'é NO; portable colorimeter mg/l ) g_'sz((lﬁ?gwh; 0.0 0.0 #DIV/0!
@ 0.05(L
PO, portable colorimeter mg/l fanl O.l14((H'iagwh; 0.00 | 0.00 #DIV/0!
cr Digital Titrator mg/l faal 10 0 0 #DIV/O!
NH;-N portable colorimeter mg/I fo offs:‘g%v) 0.0 0.0 #DIV/0!
FEIREREE
il 3 1 !
Electrical Conductivity portable EC/TDS meter ~ pS/cm [ 1 0 0 #DIV/0!
3 S -
{ !
Turbidity portable turbidity meter ~ NTU had 0.01 0.0 0.0 #DIV/0!
NH®-N (Nitrogen, Ammonia ) Spectral photometric mg/l gl 0.08 0.00 | 0.00 #DIV/0!
NO2-N (Nitrogen, Nitrite) Spectral photometric mg/l gl 0.02 0.0 0.0 #DIV/O!
z NO3-N (Nitrogen, Nitrate) Spectral photometric mg/l fanl Oo.g((:?gwh; 0.0 0.0 #DIV/0!
w
.2 |PO,* (Phosphorus ) Spectral photometric mg/l bl 0.05 0.00 | 0.00 | #DIV/O!
©
< Sulfide (%) Spectral photometric mg/l chdl| o 0.01 0.00 | 0.00 #DIV/0!
© R e
O |l & el ; | f
E“ 0il & grease Solvent extraction mg/I haudl 0.2 0.0 0.0 #DIV/0!
E Surfactants Anionic Spectral photometric mg/l chadl0.03 0.000 | 0.000 4.000
[2a]
g Hardness, Mg (mg/I,CaCO;) Spectral photometric mg/l ) 0.1 0.00 | 0.00 | #DIV/O!
E Hardness, Ca (mg/1,CaCOs) Spectral photometric mg/l feml 0.1 0.00 | 0.00 #DIV/0!
£
§ Hardness, Total (mg/1,CaCOs) Spectral photometric mg/l feml 0.1 0.00 | 0.00 #DIV/0!
Chromiumu, Hexavalent Cr(VI)  Spectral photometric mg/I bl 0.01 0.00 | 0.00 #DIV/0!
Chromiumu, Total (T-Cr) Spectral photometric mg/I bl 0.01 0.00 | 0.00 #DIV/0!
0 0 #DIV/0!

bl 3,08 ge Jgsmall adlll aul
Name of Person in charge of Data Management




14 ) g ppaall b (opkaall) lsall bl Jaaad) S

Recording Format for Water Analysis for Metals (for all 14 DFEASs)

Water Metals for DFEA

el | Asiladl) Al 3ald) il
Code: Governorate City Town Villagg
Jara fo i [ 565
River/Lake/Factor e ) g Cias
2007 EEW] Sampling site description
Year
el /ol e ) / / | / / SN B [ g gl Jaaall
sampling date (day/month) min. max. av.
(G2 Aelu) olie I ca
5 sampling time(hh:mm)
s Balall FEAgAT) saagll [ Quantitatio
s Item Analysis Method Unit n
5 ilall e ERTY
E weather manual ref. belo
1sell 5 ya da o
© sl s fe ¢ c 00 | 00 | #DIv/o!
) Air Temp. manual
A Gl m A e
A # °c 00 | 00 | #DIVIO!
Water Temperature manual
Lall N
o s Fo m 0 0 #DIV/0!
water width manual
e Y ik 8 ol 3 y
OV sl G ¢ m 00 | 00 | #Divior
water depth manual
el das
ool s ¢ mis 00 | 00 | #Divio!
flow rate manual
Al S
odor manual
Ag Pretreat(HNO3)-AAS mg/l 0.002 0.000 | 0.00 #DIV/0!
Al Pretreat(HNO3)-AAS mg/l 0.005 0.000 0.00 #DIV/0!
As Hydride Vapor-AAS mg/l 0.005 0.00 0.00 #DIV/0!
Ba Pretreat(HNO3)-AAS mg/l 0.5 0.0 0.0 #DIV/0!
Cd Pretreat(HNO3)-AAS mg/l 0.0001 0.0000 | 0.000 #DIV/0!
» Cr Pretreat(HNO3)-AAS mg/l 0.001 0.000 | 0.000 #DIV/0!
2
= Cu Pretreat(HNO3)-AAS mg/l 0.5 0.0 0.0 #DIV/0!
=
- Fe Pretreat(HNO3)-AAS mg/l 0.25 0.00 0.00 #DIV/0!
i
[}
= Hg Reduction Vapor-AAS mg/l 0.0005 0.000 0.00 #DIV/0!
Mn Pretreat(HNO3)-AAS mg/l 0.0005 0.000 0.00 #DIV/0!
Ni Pretreat(HNO3)-AAS mg/l 0.002 0.000 0.00 #DIV/0!
Pb Pretreat(HNO3)-AAS mg/l 0.005 0.000 0.00 #DIV/0!
Sh Pretreat(HNO3)-AAS mg/l 0.005 0.000 0.00 #DIV/0!
Zn Pretreat(HNO3)-AAS mg/l 0.1 0.0 0.0 #DIV/0!

s AU G ada olie Y A vie s lie Y1 558 JIA sal) Als Cooa taa jal)
A (323) Jhle (A (Cass) Shle (O e ¢ Qrusadie) saam
Reference: Describe the weather on sampling time at a sampling point refering to the following marks;

clear/sunny: ©, overcast: O, rain (gentle): A, rain (heavy): A

bl 30 ge J s gl Gadilll sl

Name of Person in charge of Data Management




(crball) olsall Jalath Jaadd) JS
Recording Format for Water Analysis (Metals)

Water Metals for Others

Date of Pretreatment 4aseell daliaall Gulat &, )l
Date of Measurement Jiaill ¢l ja) g )
Name of Sample &)l au
\
Akl LEgAT] sasl [ Quantitatio
= Item Analysis Method Unit n
=2 il oy Bl gl
[ weather manual ref. below
S o) sell 3o A 0 ez c
E Air Temp. manual
o obaall 3 ) ya ds 0 ¥ °c
@ Water Temperature manual
) shaall (e C m
water width manual
oo ) Ak b obaall Gac e m
water depth manual
ol A S
m/s
flow rate manual
FRI) S .
odor manual
Ag Pretreat(HNO3)-AAS  mgl/I 0.002
Al Pretreat(HNO3)-AAS  mg/l 0.005
As Hydride Vapor-AAS mg/l 0.005
Ba Pretreat(HNO3)-AAS  mg/l 0.5
Cd Pretreat(HNO3)-AAS  mgl/I 0.0001
" Cr Pretreat(HNO3)-AAS  mg/l 0.001
‘@
= Cu Pretreat(HNO3)-AAS  mg/l 0.5
3
= Fe Pretreat(HNO3)-AAS  mg/l 0.25
2
Hg Reduction Vapor-AAS  mg/| 0.0005
Mn Pretreat(HNO3)-AAS  mg/l 0.0005
Ni Pretreat(HNO3)-AAS  mgl/I 0.002
Pb Pretreat(HNO3)-AAS  mg/l 0.005
Sh Pretreat(HNO3)-AAS  mgl/I 0.005
Zn Pretreat(HNO3)-AAS  mg/l 0.1

s () T ada e ) A die 5 oY) 58 JUA sall Ala Cia taa all
A (k) shle (A (Gs) Sl (O e ¢ Orpsadie) saan
Reference: Describe the weather on sampling time at a sampling point refering to the following marks;

clear/sunny: ©, overcast: O, rain (gentle): A, rain (heavy): A

ikl 3,13 g J g gall pad &l anl

Name of Person in charge of Data Management

10



Basic Water Quality Results

Basic Water Results Sheet.rev

sluall Lpalad) Jullal) gl

. ; Nameand |, .
Information of
; Sample (No.1) Replicate Sample L Final Result of [Signature:of high range /
Parameter Unit (No.2) Result | dillution™ (*2 low range Remarks
Lo R Result . PO ! the Sample Analyst N
B saa Sl o eons o | BooSalAndldags | x5 %10 %20 S Mgl g . fie diadl [ clbad
148 dud dagm . P S| Al Al dall | adiig e
28, *50, *100) Qi Uaddia
Field Measurement Agilasall lulal
pH units
pH Glaag
Air temp. o
o) sell 550 )a c
Water temp. 0
el B)\); C
EC uS/cm
TDS mg/Il
DO mg/l
Laboratory Analysis Gl Jalasty
Color Unit
SS mg/I
COD¢, mg/l
#3
BODs mg/l Factor™ (2, 5, 10,
50, 100)
B High range
NO;-N mg/! low range
3- High range
PO, mg/! low range
Ccr mg/l
NH,-N mg/l High range
low range
Turbidity
5l NTU
Name of Sampling station Type of Waterbody: Date of Analysis:
okie V) Aasa and PPN sl & 3

Signature of Laboratory
Chief:

ol ) gl 58

Note) #1: Put a number of dillution ratio waedl &l ye sse S5

#2 Circle the correct reagent range you chose il Callsll Jlas Jsa 3 5l guia,
#3: Circle a number of factor you chose. stisall dalall J s 5 5

/1

=




Chem & Bio 1 results sheet

Chemical & Biological Water Quality Results 1(Damascus) ((3a2) Lan ol gl 9 Ailas) slaal) A i il
. : Name and
Information of
. Sample (No.1) Replicate Sample R Final Result of [Signature:of
Parameter Unit (No.2) Result | dillution™ (*2
ol ) Result B PO ' the Sample Analyst | Pretreatment
Bl sas 5l o seons o | BooSllAnlldag | %5 %10 %20 S el g ‘=
168, ad dam " P S0 | Al Al Aaill | a5 g ol
28 *50, *100) Jladl
Field Measurement Lagal) il l)
Air temp. o
el sl 3l ) c
Water temp. 0
el B)\‘); C
Laboratory Analysis ol Julasty
pH units
pH Glas g
CODg;, mg/I
PO,* mg/l
Cr mg/l
NH;-N mg/l
NO;-N mg/l
Oil & grease mg/l
Total suspended solids (SS) mg/I
3l Cilalzal)
Settleable solids mg/!
Fluorides (F’) mg/l
Sulfide (S%) mg/l
Surfactants
Gl yaniall de ganal ) 2aall
om0 2 MPN/100ml
Total count of the colony group
Chromiumu, Hexavalent Cr(VI)| mg/l
Chromiumu, Total (T-Cr) mg/l
Cyan (CN) mg/l
Name of Sampling station Type of Waterbody: Date of Analysis:
/1

Signature of Laboratory Chief:

il ) &l 5

Note) #1: Put a number of dillution ratio 2l &l e 2xe 83



Note and
Remarks
Gldan

Chem & Bio 1 results sheet



Chem & Bio 2 results sheet

Chemical & Biological Water Quality Results 2 (Damascus Countryside, Homs, Aleppo)

(s coaan (Gad iy ) o sl gl s Axibaass) olpall e 5 il

. - Name and
Inf t f
. Sample (No.1) Replicate Sample n orma;lon 0 Final Result of |Signature:of
Parameter Unit (No.2) Result | dillution™ (*2, Remarks
L) sam gl Result 5, ) Al A | %5, %10, %20 the Sample Analyst | Pretreatment e
77 1 od, il A N p 0 Rl Al Al | iy s
26, *50, *100) e
Field Measurement Agasall bl
Air temp. 0
ol sell 0 a c
Water temp. 0
Ll sl c
Laboratory Analysis @ oiall Julatly
NH3-N mg/l
NO2-N mg/l
NO;-N mg/l
PO,* mg/l
Sulfide (5%) mg/l
Oil & grease mg/Il
Surfactants Anionic mg/|
Hardness, Mg (mg/1,CaCO5) mg/l
Hardness, Ca (mg/l,CaCOs) mg/l
Hardness, Total (mg/I,CaCQ3) mg/l
Chromiumu, Hexavalent Cr(VI)[ mg/l
Chromiumu, Total (T-Cr) mg/l
Name of Sampling station Type of Waterbody: Date of Analysis:
solie ) dass aud sl a5 Jalailf ey 55
/1

Signature of Laboratory Chief:

ol L) a8

Note) #1: Put a number of dillution ratio sl < 5 sae S




Monthly Report of Metal Analysis Odaall Jalladl (g pgdal) o a0

mm - yyyy - Administration No. Name of DFEA (or Client)

01 02 03 04 05 06 07 08 09

item QL Unit

Ag 0.002 mg/l

Al 0.005 mgl/l
As 0.005 mg/l
Ba 0.5 mg/l

cd 0.0001 mg/l

Cr 0.001 mg/l

Cu 0.5 mg/l

Fe 0.25 mg/l

Hg 0.0005 mg/l

Mn 0.0005 mg/l

Ni 0.002 mg/l

Pb 0.005 mg/l

Sb 0.005 mg/l

Zn 0.1 mg/l

T
put [O] for required analysis 4 slhaall Jllai O 3L o Name of Person in charge of Data Management

To be filled by client Jranl) J8 g0 Sad




I Names of samples

10




slsall o) Jalaill Jad) JSi

Recording Format for Basic Water Analysis (for all 14 DFEAs)

el il Al Ll gl
Code Governorate| City| Town Village|
Qe [ 0 [ 65
River/Lake/Factory| (e Y o ga Ciua
Aaud) Sampling site description|
Year
el /gl e W) R / / eady Y| (s sl Jaadll
sampling date (day/month min. | max. av.
(38 fAelu) rolieY) cd g
sampling time(hh:mm)
Bl LEYgAT] Saa gl |gerd)
Item Analysis Method Unit _|Depth
il [exs Ji b e )
weather manual ref. below|
elsell 5ol a da s G °c
Air Temp. manual
oluall (250 e m
water width manual
e 1 A gl o ol m 00| 00| #DIV/O!
water depth manual
Sl s @ Vs 00| 00| #ivior
flow rate manual
Bl ey
odor manual )
pH pH meter - bl 0.0 0.0 #DIV/0!
m 0.0 0.0 #DIV/0!
m 0.0 0.0 #DIV/0!
bl 3l a A 0 pH meter °c [l 0.0 0.0 #DIV/0!
Water Temp. m 0.0 0.0 #DIV/0!
m 0.0 0.0 #DIV/0!
ol portable colorimeter - [l 0.0 0.0 #DIV/0!
Color m 0.0 0.0 #DIV/0!
m 0.0 0.0 #DIV/0!
Total dissolved solids (TDS)  portable EC/TDS meter mg/l bl 0.0 0.0 #DIV/0!
m 0.0 0.0 #DIV/0!
m 0.0 0.0 #DIV/0!
DO portable DO meter mg/l bl 0.0 0.0 #DIV/0!
m 0.0 0.0 #DIV/0!
m 0.0 0.0 #DIV/0!
Total suspended solids (SS) portable colorimeter mg/l bl 0.0 0.0 #DIV/0!
m 0.0 0.0 #DIV/0!
m 0.0 0.0 #DIV/0!
CcoD colorimeter mg/l bl 0.0 0.0 #DIV/0!
m 0.0 0.0 #DIV/0!
m 0.0 0.0 #DIV/0!
BODs culture mg/I bl 0.0 0.0 #DIV/0!
m 0.0 0.0 #DIV/0!
m 0.0 0.0 #DIV/0!
NO3 portable colorimeter mg/l [l 0.0 0.0 #DIV/0!
m 0.0 0.0 #DIV/0!
m 0.0 0.0 #DIV/0!
PO,> portable colorimeter mg/l [l 0.0 0.0 #DIV/0!
m 0.0 0.0 #DIV/0!
m 0.0 0.0 #DIV/0!
ol Digital Titrator mg/l bl 0.0 0.0 #DIV/0!
m 0.0 0.0 #DIV/0!
m 0.0 0.0 #DIV/0!
NH3-N portable colorimeter mg/l bl 0.0 0.0 #DIV/0!
m 0.0 0.0 #DIV/0!
m 0.0 0.0 #DIV/0!
A5 el ALY portable EC/TDS meter uSlcm [l 0.0 0.0 #DIV/0!
Electrical Conductivity m 0.0 0.0 #DIV/0!
m 0.0 0.0 #DIV/0!
5 \Sad) portable turbidity meter NTU [l 0.0 0.0 #DIV/0!
Turbidity m 0.0 0.0 #DIV/0!
m 0.0 0.0 #DIV/0!

s ) T e i) A ie 5 eV 558 O3S pad) Al G s )
A (325) shle (A (i) Jhlk (O e ¢ @il saaa
Reference: Describe the weather on sampling time at a sampling point refering to the following marks;

clear/sunny: ©, overcast: O, rain (gentle): A, rain (heavy): A

Ul 3518 e J g sal) (el and

Name of Person in charge of Data Management




(R (3 &y ppaal) olsall (o o1 gaull g (lsasll] Jolaill G JS
Recording Format for Chemical & Biological Water Analysis (only for Damascus DFEA)

] FYEIAT Aad) salll gyl
Code Governorate| City‘ Town| Village
Jera f5_ma [ g
River/Lake/Factor ke V) 1 50 Ciaa
Al Sampling site description
Year|
e asal) eV e U | | Y] T (5 siadl Janll

sampling date (day/month

min. | max. av.

(382 As ) sl ) i
sampling time(hh:mm

Bakal) 43, k) saagll [gandl
Item Analysis Method Unit _|Depth

bl S Bl b e

weather manual ref. belo

elsell 3o a da s 2] °c

Air Temp. manual

sbaall G e ey m

water width manual

e ) L 3 bl G o m 00| 00| #bivior

water depth manual

ol s o Vs 00| 00| #DIVIO!

flow rate manual

ER] G

odor manual )

pH Labo pH meter - fanl 0.0 0.0 #DIV/0!
m 0.0 0.0 #DIV/0!
m 0.0 0.0 #DIV/0!

bl a dn s portable colorimeter °c g 0.0 0.0 | #DIV/O!

Water Temp. m 0.0 0.0 #DIV/0!
m 0.0 0.0 #DIV/0!

Color portable colorimeter - fonl 0.0 0.0 #DIV/0!

st m 0.0 0.0 #DIV/0!
m 0.0 0.0 #DIV/0!

Alaial) il s Labo EC meter mg/l g 0.0 0.0 #DIV/0!

Total dissolved solids (TDS) m 0.0 0.0 #DIV/0!
m 0.0 0.0 #DIV/0!

G sl Filtrate weigh mg/l g 0.0 0.0 #DIV/0!

Total suspended solids (SS) m 0.0 0.0 #DIV/0!
m 0.0 0.0 #DIV/0!

COD¢, potassium dichromate mg/I [l 0.0 0.0 #DIV/0!
m 0.0 0.0 #DIV/0!
m 0.0 0.0 #DIV/0!

NO; lon Select Electrobe mg/l g 0.0 0.0 #DIV/0!
m 0.0 0.0 #DIV/0!
m 0.0 0.0 #DIV/0!

PO, Spectral photometric mg/l g 0.0 0.0 #DIV/0!
m 0.0 0.0 #DIV/0!
m 0.0 0.0 #DIV/0!

cr lon Select Electrobe mg/l g 0.0 0.0 #DIV/0!
m 0.0 0.0 #DIV/0!
m 0.0 0.0 #DIV/0!

NH;-N Spectral photometric mg/I fol 0.0 0.0 #DIV/0!
m 0.0 0.0 #DIV/0!
m 0.0 0.0 #DIV/0!

il & 2yl Solvent Hexane extract mg/l g 0.0 0.0 #DIV/0!

Oil & grease m 0.0 0.0 #DIV/0!
m 0.0 0.0 #DIV/0!

5 insall Clilaall Filtrate weigh mg/l g 0.0 0.0 | #DIV/O!

Settleable solids m 0.0 0.0 #DIV/0!
m 0.0 0.0 #DIV/0!

250l lon Select Electrobe mg/l g 0.0 0.0 #DIV/0!

Fluorides m 0.0 0.0 #DIV/0!
m 0.0 0.0 #DIV/0!

Al lon Select Electrobe mg/l g 0.0 0.0 #DIV/0!

Sulfide-S m 0.0 0.0 #DIV/0!
m 0.0 0.0 #DIV/0!

ekl jiall aila Spectral photometric mg/l g 0.0 0.0 #DIV/0!

Surfactants m 0.0 0.0 #DIV/0!
m 0.0 0.0 #DIV/0!

2 jariisall de panal SIS 22l colony counter - bl 0.0 00| #DIV/O!

Total count of the colony group m 0.0 0.0 #DIV/0!
m 0.0 0.0 #DIV/0!

il lon Select Electrobe mg/I g 0.0 0.0 #DIV/0!

Cyan (CN) m 00| 00][ #DIV/o!
m 0.0 0.0 #DIV/0!

1 (N T ake e ) Ak sie 5 (e V)53 JOA all Al Caa taa al)
A (323) shle (A i(is) Sl O e ¢ Orpsadi] aan
Guide: Describe the weather on sampling time at a sampling point refering to the following marks;

clear/sunny:©, overcast: O, rain (gentle): A, rain (heavy): A

ULl 5l e s sl padill) and

Name of Person in charge of Data Management




Recording Format for Basic Air Analysis (for Damascus, Homs, and Aleppo DFEA)

(02en el «(Bdad Sl ) 61 5gl) uasd) Jalaill Gaadd) JS5

3 adailaal) Al zalil Al
Code Governorate City| Town Villagg
PO oY) o s Cua g
Year| Sampling site descriptior
Sl ] ol g1 ; / / / / e T
e ey sampling date (day/month min. | max. av.
Start of sampling (B fAelu) 1gle Yl i
sampling time(hh:mm
el [ sl e &y ) / / / / /
O ¥ 4l sampling date (day/month
End of sampling (B fAelu) 1ole Yl i
sampling time(hh:mm
delu) el s
| (el e 00 | 00 | #DIVior
Sampling duration (hours)
ala) JoT) [ Al 45y 0 Taa gl
Item Monitoring/Analysis Unit
okl s EXN S
weather manual ref. below
I ola) ) oladl e iryo
@)x . o el e oy Lo 0 0| #DIV/O!
wind direction wind direction meter degree
|4 ) & ke
cl e e ) elldesm e 00| 00| #DIVIO!
wind speed wind speed meter
yen / Gie) sl
S0z T [ el 8 pg/m® 00 | 00 | #DIViO!
handy sampler/ manual
Ay 50 [ Alagsy (el sl
S0z o [ Ry G55 pg/m® 00 | 00 | #DIViO!
simple sampler/ manual
yen / Gie) sl
SOx T [ el 8 pglm® 00 | 00 | #DIViO!
handy sampler/ manual
Ay 50 [ Aagsy (el sl
SOx o [ Ry Qe85 pg/m® 00 | 00 | #DIViO!
simple sampler/ manual
yen / Gie) sl
NO2 T [ el 8 pg/m® 00 | 00 | #DIViO!
handy sampler/ manual
Ay 50 [ Aagsy (el 3l
NO2 o [ Ry Qi85 pglm® 00 | 00 | #DIViO!
simple sampler/ manual
yen / Gie) sl
NOx T [ el 8 pg/m® 00 | 00 | #DIViO!
handy sampler/ manual
Ay 50 [ Aagsy (el sl
NOx ‘-:'Jé/ et e 31 ugi?® 0.0 0.0 | #DIV/O!
simple sampler/ manual
Pb aall Jle cilie 381
s ugfm? 00 | 00 | #DIvior
HV sampler
TSP aall e cilie 381
s ugfm? 00 | 00 | #DIvio!
HV sampler
PM10 aall Jaidie e 341
o ug/m? 00 | 00 | #DIvio!
LV sampler

s ) Tade e V) Ak die y Glie V) JA sad) Al Cia taa all

(32) Dhle ¢(id) Hhle cle (uade g

licUinl a8 aua gl G ¢ (0 JISY Gie V) (IS 13)

Sl S e diia s (S aadi Adaly gyl laall 1l
Guide: Describe the weather about sampling period at a sampling point refering to the following marks;
clear/sunny: ©, overcast: O,

rain (gentle): A, rain (heavy): A

if sampling period is more than one day, describe to the extent you can do.

ex) heavy rain followed by sun

ny can be described asA/©

ikl 3,13 g J g gmall pad &l sl

Name of Person in charge of Data Management
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