Attachment 7

Material Safety Data Sheets of Materials
Used at Marsa Power Station



List of MSDS For

No. Fuels & Chemicals Use

1 | Heavy Fuel Oil (HFO) | Boiler fuel

2 |GasOil OCGT & CCGQGT fuel

3 | FireMag / PentoMag | Fuel Oil Additive against

2000 Vanadium Oxide

4 Fuelsolv PEP990 Fuel Oil additive to improve
combustion efficiency

5 | Sodium Hydroxide Evaporator, demineralisation
& boiler feed water treatment

6 | Sodium Bicarbonate | Acid spill treatment

7 | Cortrol OS5009 Boiler water intake oxygen
scavenger

8 | Tri Sodium Phosphate | Boiler feed water treatment

9 | Belgard EV Evaporator antiscaling agent

10 | Sulphuric Acid (98%) | Demineralisation & sea water
treatment

11 | Sulfamic Acid Evaporator acid cleaning
treatment

12 | Biocaf 1320 Sea water treatment against

organic fouling




MATERIAL SAFETY DATA SHEET

According to EU Directive 93/112/EEC
READ AND UNDERSTAND MATERIAL SAFETY DATA SHEET
BEFORE HANDLING OR DISPOSING OF PRODUCT

32794 HEAVY FUEL OIL,> 420 MM?2/S (AT 50C),D=0.991 max

1. PRODUCT AND COMPANY NAME

PRODUCT CODE AND NAME
32794 HEAVY FUEL OIL,> 420 MMz2/S (AT 50C),D=0.991 max

DESCRIPTION
Heavy Fuel Qil

COMPANY

FUEL & MARINE MARKETING LLC

3336 Richmond Ave

Houston, TX 77098

U.S.A.

Tel : +1(713)752-3942

Fax :+1(713)752-3981

Emergency Phone Number :+44/(0)18 65 407 333
Medical Emergency Number :+1/(504)680-1900

2. COMPOSITION/INFORMATION ON INGREDIENTS

Name % Wt CAS No. EC No.
Heavy fuel oil 100 68476-33-5 270-675-6
T R45 May cause cancer.
R52/53 Harmful to aquatic organisms, may cause long-term adverse effects in the aguatic environme 1t.

3. HAZARDS IDENTIFICATION

Warning statement CONTAINS COMPONENTS WHICH MAY CAUSE CANCER IN MAN
HYDROGEN SULPHIDE MAY BE RELEASED WHEN HEATED
FLAMMABLE HEADSPACE VAPOURS MAY BE PRESENT
HARMFUL TO THE AQUATIC ENVIRONMENT

Acute effects of exposure to man

Inhalation Contains or may release hydrogen sulphide (H2S) gas. H2S
concentrations above permissible concentrations can cause headact e,
dizziness, nausea, vomiting, and diarrhoea. At concentrations above
300 ppm, respiratory paralysis, causing unconsciousness anddeath, ¢ an
occur.

Skin contact Prolonged or widespread skin contact may result in the absorption o’
potentially harmful amounts of material.
Brief contact may cause slight irritation. Prolonged contact, as with
clothing wetted with material, may cause more severe irritation an
discomfort, seen as local redness and swelling.
Believed not to be a skin sensitiser.

Eye contact May cause irritation, experienced as mild discomfort and seen as slight
excess redness of the eye.

TEXACOFUEL & MARINE MARKETING Supersedes : 27/03/2 001
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32794 HEAVY FUEL OIL,> 420 MM?/S (AT 50C),D=0.991 max

Ingestion

Chronic effects of exposure to man

Medical conditions aggravated by exposure

Other remarks

Effects of exposure to the environment

If more than several mouthfuls are swallowed, abdominal discomfort,
nausea and diarrhoea may occur.

Because of its irritating properties, repeated skin contact may
aggravate an existing dermatitis (skin condition).

This product, or a component of this product, has caused skin cancet
when repeatedly applied to the skin of laboratory animals without a Yy

effort to remove the material between applications.

Some short-term toxicity to aquatic and marine organismes,

4. FIRST AID MEASURES

Route of exposure

Inhatation

Skin contact

Eye contact

Ingestion

Other recommendations

TEXACO FUEL & MARINE MARKETING
DATEISSUED : 29/05/2001

Remove to fresh air. If not breathing, give artificial respiration. If
breathing is difficult, qualified personnel may administer oxygen. Ge:
immediate medical attention. External cardiac massage may be
instituted if the heart has stopped.

Wash skin with plenty of soap and water until all traces of material ¢ re
removed. Remove and clean contaminated clothing and shoes. Ge:
medical attention if skin irritation persists or skin contact has been
prolonged.

Immediately flush eyes with plenty of water for at least 15 minutes,
Hold eyelids apart while flushing to rinse entire surface of eye and lids
with water. Get medical attention.

The ingestion of large amounts of product is unlikely. Should it occur
give two glasses of water (500 ml) if patient is conscious and can
swallow. Do not induce vomiting. Get immediate medical attention
Never give anything by mouth to an unconsciousor convulsing persor .

Remove and dry-clean or launder clothing soaked or soiled with this
material before reuse. Dry cleaning of contaminated clothingmayte
more effective than normal laundering. Inform individuals responsit le
for cleaning of potential hazards associatedwith Randling contamine ted
clothing.

The odour of hydrogen sulphide (H2S) gas is offensive and similar to
rotten eggs. H2S gas deadens the sense of smell, even at low
concentrations. DO NOT depend on odour to detect presence of gas.

Supersedes : 27/03/: 001
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32794 HEAVY FUEL OIL,> 420 MM2/S (AT 50C),D=0.991 max

Warning. Rescue of overexposed persons should be attempted only
after notifying others of the emergency and only if appropriate personal
protective equipment and positive pressure self-contained breathing
apparatus (SCBA) is available.

5. FIRE-FIGHTING MEASURES

Suitable extinguishing media

Extinguishing medija which must not be used

for safety reasons

Special exposure hazards arising from the
substance or preparation itself,
combustion products, resulting gases

Special protective equipment for firefighters

Use water fog, dry powder, foam or carbon dioxide. Use water to cool
fire-exposed containers. If a leak or spill has not ignited, use water fcg
to disperse the vapours and to provide protection for personnel
attempting to stop the leak.

Water jet

Hydrogen sulphide (H2S) may be released when heated.

In case of fire - Always call the fire brigade. Small fires, such as those
capable of being fought with a hand-held extinguisher, can normally be
fought by a person who has received instruction on the hazards of
flammable liquid fires. Fires that arebeyond that stage should only b
tackled by people who have received hands-on training.

Ensure escape path is available.

The nature of special protective eguipment required will depend upc n
the size of the fire, the degree of confinement of the fire and the
natural ventilation available. Fire-resistant clothing and self-containe¢d
breathing apparatus is recommended forfires in confined spaces anc
pooriy-ventilated areas. Full fire-proof clothing is recommended for any
large fires involving this product.

6. ACCIDENTAL RELEASE MEASURES

Procedures in case of accidental release or

leakage

Ventilate area. Avoid breathing vapour. Use self-contained breathiny
apparatus or supplied air mask for large spills or confined areas.

Contain spill if possible. Wipe up or absorb on suitable material and
shovel up. Prevent entry into sewers andwaterways. Avoid contact 'vith
skin, eyes or clothing.

7. HANDLING AND STORAGE

Handling

TEXACOFUEL & MARINE MARKETING
DATEISSUED : 29/05/2001

L

Local exhaust ventilation recommended if generating vapour, dust, or
mist. If exhaust ventilation is not available or inadequate, use approed
respirator as appropriate.

This product may contain volatile hydrocarbons which may accumul ite
in the container headspace, thereby creating a flammable or explosive
atmosphere.

Hydrogen sulphide (H2S) may be released when heated.

Supersedes : 27/03/2 001
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32794 HEAVY FUEL OIL,> 420 MM?/S (AT 50C),D=0.991 max

Storage

Transport, handle and store in accordance with applicable iocal
regulations and only in labelled containers designed for this product.
Ground and bond shipping container, transfer line and receiving
container.

Keep away from heat, sparks, flame and other sources of ignition,
Protect containers against static electricity, lightning and physical
damage.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Respiratory protection

Hand and skin protection

Eve protection

Exposure limit for the product

Airborne concentrations should be kept to lowest levels possible. If
vapour, mist or dust is generated, use approved respirator as
appropriate. Supplied air respiratory protection should be used for
cleaning large spills or upon entry into tanks,vessels, or other confined
spaces.

Oxygen levels should be at least 19.5 % in confined spaces or other w ork
areas.

Protective clothing such as uniforms, coveralls or lab coats should be
worn. Launder or dry-clean when soiled. Gloves and boots resistant to
chemicals and petroleum distillates required.

Chemical type goggles or face shield recommended to prevent eye
contact.

None established for product.

Hydrogen suiphide (H2S) may be released on heating and may
accumulate in confined spaces.

Hydrogen sulphide : ACGIH TLV-TWA 10 ppm STEL 15 ppm.

9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance

Odour

Flash point, °C
Relative density
Viscosity

Boiling point/range, °C

Dark brown liguid
Petroleum odour

60 min (PMCC)

0.991 max @ 15 °C
>420 mm2/s @ 50 °C
160 - 600

10. STABILITY AND REACTIVITY

Conditions to avoid

Materials to avoid

Hazardous decomposition products

Sources of ignition such as naked flames, sparks, hot surfaces.
Avoid contact with strong oxidising agents.
Carbon monoxide, carbon dioxide, aldehydes and ketones.

Hydrogen sulphide (H2S) may be released on heating and may
accumulate in confined spaces.

TEXACOFUEL & MARINE MARKETING
DATEISSUED : 29/05/2001
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32794 HEAVY FUEL OIL,> 420 MM2/S (AT 50C),D=0.991 max

11. TOXICOLOGICAL INFORMATION

Acute

Inhalation

Skin contact

Eyve contact

Ingestion

Chronic

Likely to be irritating to the respiratory tract if high concentrations ¢ f
mists or vapour are inhaled.

May cause nausea, dizziness, headaches and drowsiness if high
concentrations of vapour are inhaled.

May be toxic when hydrogen sulphide is present in the vapour.

Slightly irritating to the skin.
Believed not to be a skin sensitiser.

Slightly irritating to the eyes.

Unlikely to cause harm if accidentally swallowed in small doses, thot gh
larger quantities may cause nausea and diarrhoea.

This product, or a component of this product, has caused skin cancer
when repeatedly applied to the skin of laboratory animals without a 1y
effort to remove the material between applications.

12. ECOLOGICAL INFORMATION

Mobility

Persistence and degradability

Potential to bicaccumulate

Aquatic toxicity

Remarks

Spillages may penetrate the soil causing ground water contaminaticn.
Believed to biodegrade slowly.

This product is expected to bioaccumulate.

Some short-term toxicity to aquatic and marine organisms,

Limited data available indicates aquatic toxicity in the range 10-100

mg/I.

This product, due to its density, can either float, sink or form emulsic ns
if spilled on to water depending on the environmental conditions.

13. DISPOSAL CONSIDERATIONS
Disposal

Remarks

Dispose in a safe manner in accordance with local/national regulatio 1s,

None

14. TRANSPORT INFORMATION

Sea transport

UN No
Proper shipping name

TEXACOFUEL & MARINE MARKETING
DATEISSUED : 29/05/2001

1268
PETROLEUM DISTILLATES, N.O.S. (contains hydrocarbons)

Supersedes : 27/03/. 001
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32794 HEAVY FUEL OIL,> 420 MM2/S (AT 50C),D=0.991 max

IMO, IMDG Class/Packing group
Marine pollutant

EmS No

MFAG Table No

Road/rail transport

UN No

Proper shipping name
ADR/RID Class/Packing group
Hazard identification No
CEFIC Tremcard No

UK Emergency action code
Pallutant to the aquatic
environment

Inland waterways
ADNR Class

Air transport

UN No
Proper shipping name
IATA/ICAQ Class/Packing group

3.3/1
No
3-07
311

1268
PETROLEUM DISTILLATES, N.O.S. (contains hydrocarbons)
3,31(c) /1

30

30G35

3z

No

3.37(c)

1268
PETROLEUM DISTILLATES, N.O.S. (contains hydrocarbons)
371

15. REGULATORY INFORMATION
Labelling information

Indication of danger
Risk phrases

Safety phrases

TEXACO FUEL & MARINE MARKETING
DATEISSUED : 29/05/2001

L

Heavy fuel oil EC No. 270-675-6

T TOXiC
T R45 May cause cancer.
R52/53 Harmful to aquatic organisms, may cause long-terrr

adverse effects in the aquatic environment.

S53 Avoid exposure - obtain special instructions before use.

S45 in case of accident or if you feel unwell, seek medical advic e
immediately (show the label where possible).

S61 Avoid release to the environment. Refer to special

instructions/Safety data sheets.

Supersedes : 27/03/: 001
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32794 HEAVY FUEL OIL,> 420 MM?/S (AT 50C),D=0.991 max

Additional information Refer to any national measures that may be relevant.

16. OTHER INFORMATION

Hazardous concentrations of hydrogen suiphide (H2S) gas can
accumulate in storage and rundown tanks, marine vessel
compartments, sump pits or other confined spaces. When opening
valves, hatches and dome covers, stand upwind, keep face as far fron
theopening as possible and avoid breathing any gases or vapours. Wihen
exposure concentrations are unknown and respiratory protection is 1 10t
used, personal H2S warning devices should be worn. These devices
should not be relied on to warn of lifethreatening concentrations. Hz S
fatigues the sense of smell rapidly. The rotten egg odour of H2S
disappears quickly, even though high concentrations are still present.
The company recommends that all exposures to this product be
minimized by strictly adhering to recommended occupational control
procedures to avoid any potential adverse health effects.

The ash from combustion products will contain nickel, vanadium anc
other potentially toxic heavy metal oxides. Take appropriate
precautions to avoid contact with and inhalation of ash and ash dust
from combustion and exhaust spaces.

All information contained in this Material Safety Data Sheet and, in particular, the health and safety and environmental information i ;
accurate to the best of our knowledge and belief as at the date of issue specified. However, the Company makes no warranty or
representation, express or implied, as to the accuracy or completeness of such information.

The provision of this Material Safety Data Sheet is not intended, of itself, to obviate the need for all users to satisfy themselves that th :
product described is suitable for their individual purposes and that the safety precautions and environmental advice are adequate for
their individual purposes and situation. Further, itisthe user's obligation to use this product safely and to comply with all applicable
laws and regulations concerning the use of the product.

The company accepts no responsibility for any injury, loss or damage, consequent upon any failure to follow the safety and other
recommendations contained in this Material Safety Data Sheet, nor from any hazards inherent in the nature of the material, nor frorr
any abnormal use of the material.

Versionnr:0.05
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MATERIAL SAFETY DATA SHEET

According to EU Directive 93/112/EEC
READ AND UNDERSTAND MATERIAL SAFETY DATA SHEET
BEFORE HANDLING OR DISPOSING OF PRODUCT

29736 GASOIL

1. PRODUCT AND COMPANY NAME

PRODUCT CODE AND NAME
29736 GASOIL

DESCRIPTION
Gas Qils

COMPANY

FUEL & MARINE MARKETING LLC
3336 Richmond Ave

Houston, TX 77098

U.S.A.

Tel : +1(713)752-3942

Fax :+1(713)752-3981

Emergency Phone Number :+44/(0)18 65 407 333
Medical Emergency Number :+1/(504)680-1900

2. COMPOSITION/INFORMATION ON INGREDIENTS

Name % Wt CAS No. EC No.
Fuels, diesel 95-99.99 68334-30-5 269-822-7
Xn R40 Possible risk of irreversible effects.
Xn R65 Harmful: may cause lung damage if swallowed.
R 66 Repeated exposure may cause skin dryness or cracking
R52/53 Harmful to aquatic organisms, may cause long-term adverse effects in the aquatic environme:t.

Product contains small amounts of additives.

3. HAZARDS IDENTIFICATION

Warning statement

Acute effects of exposure to man

Inhalation

Inhalation

TEXACO FUEL & MARINE MARKETING
DATE ISSUED : 20/08/2001

POSSIBLE RISK OF IRREVERSIBLE EFFECTS FOLLOWING PROLONGED
AND REPEATED SKIN EXPOSURE

MAY ENTER LUNGS AND CAUSE DAMAGE IF SWALLOWED

MAY CAUSE IRRITATION TO EYES AND RESPIRATORY TRACT
HYDROGEN SULPHIDE MAY BE RELEASED WHEN HEATED
EXPOSURE TO VAPOUR / MIST MAY CAUSE DIZZINESS AND
DROWSINESS

HARMFUL TO THE AQUATIC ENVIRONMENT

Vapours or mist may cause irritation of the nose and throat, headac e,
nausea, vomiting, dizziness, drowsiness, euphoria, loss of coordinaticn,
and disorientation. In poorly ventilated areas or confined spaces,
unconsciousness and asphyxiation may

result.

Supersedes : 20/08/2 001
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29736 GASOIL

Skin contact

20000 oo s

Eye contact

Ingestion

Chronic effects of exposure to man

Medical conditions aggravated by exposure

Qther remarks

Effects of exposure to the environment

Inhalation of vapours or mist may result in the absorption of potenti Ily
harmful amounts of material.

Brief contact may cause slight irritation. Prolonged contact, as with
clothing wetted with material, may cause more severe irritation and
discomfort, seen as local redness and swelling.

Believed not to be a skin sensitiser.

May cause irritation, experienced as mild discomfort and seen as slight
excess redness of the eye.

If more than several mouthfuls are swallowed, abdominal discomfort,
nausea and diarrhoea may occur.

Aspiration may occur during swallowing or vomiting, resulting in lung
damage.

Because of its irritating properties, repeated skin contact may
aggravate an existing dermatitis (skin condition).

Prolonged or widespread skin contact may result in the absorption o’
potentially harmful amounts of material.

Some short-term toxicity to aquatic and marine organisms.

4. FIRST AID MEASURES

Route of exposure

Inhalation

Skin contact

2000 oo

Eye contact

Ingestion

TEXACO FUEL & MARINE MARKETING
DATE ISSUED : 20/08/2001

Remove to fresh air. If not breathing, give artificial respiration. If
breathing is difficult, qualified personnel may administer oxygen. Ge:
immediate medical attention. External cardiac massage may be
instituted if the heart has stopped.

Wash skin with plenty of soap and water until all traces of material ére
removed. Remove and clean contaminated clothing and shoes. Ge'
medical attention if skin irritation persists or skin contact has been
prolonged.

Immediately flush eyes with plenty of water for at least 15 minutes.
Hold eyelids apart while flushing to rinse entire surface of eye and lids
with water. Get medical attention.

Do not induce vomiting. Get medical attention. Never give anythinij by
mouth to an uUNconscious or convulsing person.

Supersedes : 20/08/: 001
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29736 GASOIL

Other recommendations

Aspiration of this product during induced vomiting can result in lung
injury which may be fatal. If evacuation of stomach contents is
considered necessary, use method least likely to cause aspiration, such
as gastric lavage after endotracheal intubation.

Remove and dry-clean or launder clothing soaked or soiled with this
material before reuse. Dry cleaning of contaminated clothingmayte
more effective than normal laundering. Inform individuals responsik le
for cleaning of potential hazards associated

with handling contaminated clothing.

5. FIRE-FIGHTING MEASURES

Suitable extinguishing media

Extinguishing media which must not be used
for safety reasons

Special exposure hazards arising from the
substance or preparation itself,

combustion products, resulting gases

combustion products, resulting gases

Special protective equipment for firefighters

Special protective equipment for firefighters

Use water fog, dry powder, foam or carbon dioxide. Use water to codl
fire-exposed containers. If a leak or spill has not ignited, use water fcg
to disperse the vapours and to provide protection for personne!
attempting to stop the leak.

Water jet

In case of fire - Always call the fire brigade. Small fires, such as those
capable of being fought with a hand-held extinguisher, can normally be
fought by a person who has received instruction on the hazards of
flammabile liquid fires. Fires that are

beyond that stage should only be tackled by people who have receiv xd
hands-on training.

Ensure escape path is available.

The nature of special protective equipment required will depend upcn
the size of the fire, the degree of confinement of the fire and the
natural ventilation available. Fire-resistant clothing and self-contained
breathing apparatus is recommended for

fires in confined spaces and poorly-ventilated areas. Full fire-proof
clothing is recommended for any large fires involving this product.

6. ACCIDENTAL RELEASE MEASURES

O A e e e e e e

Procedures in case of accidental release or
leakage

Procedures in case of accidental release or
leakage

Ventilate area. Avoid breathing vapour. Use self-contained breathing
apparatus or supplied air mask for large spills or confined areas.
Contain spill if possible. Wipe up or absorb on suitable material and
shovel up. Prevent entry into sewers and

waterways. Avoid contact with skin, eyes or clothing.

7. HANDLING AND STORAGE

TEXACO FUEL & MARINE MARKETING
DATE ISSUED : 20/08/2001

L
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29736 GASOIL

Handling

Storage

Local exhaust ventiiation recommended if generating vapour, dust, or
mist. If exhaust ventilation is not available or inadequate, use appro:ed
respirator as appropriate.

This product may contain volatile hydrocarbons which may accumul ite
in the container headspace, thereby creating a flammable or expiosive
atmosphere.

Transport, handle and store in accordance with applicable local
regulations.

Ground and bond shipping container, transfer line and receiving
container if there is a chance that the tank has previously contained
low-flash material.

Keep away from heat, sparks, flame and other sources of ignition.
Protect containers against static electricity, lightning and physical
damage.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Respiratory protection

Respiratory protection

Hand and skin protection

Eye protection

Exposure limit for the product

Airborne concentrations should be kept to lowest levels possible. If
vapour, mist or dust is generated, use approved respirator as
appropriate. Supplied air respiratory protection should be used for
cleaning large spills or upon entry into tanks,

vessels, or other confined spaces.

Oxygen levels should be at least 19.5 % in confined spaces or other work
areas.

Protective clothing such as uniforms, coveralls or lab coats should be
worn. Launder or dry-clean when soiled. Gloves and boots resistant to

chemicals and petroleum distillates required.

Chemical type goggles or face shield recommended to prevent eye
contact.

None established for product.

9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance

Odour

Flash point (PMCC), °C
Relative density
Viscosity

Boiling point/range, °C

Clear liquid
Petroleum odour
56 min

0.82-0.86 @ 15°C
2-5mm2/s @ 4C°C
160 - 385

10. STABILITY AND REACTIVITY

Conditions to avoid

Materials to avoid

TEXACO FUEL & MARINE MARKETING
DATE ISSUED : 20/08/2001

Sources of ignition such as naked flames, sparks, hot surfaces.
Avoid contact with strong oxidising agents.
Supersedes : 20/08/: 001
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29736 GASOIL

Hazardous decomposition products

Carbon monoxide, carbon dioxide, aldehydes and ketones.
Hydrogen sulphide (H2S) may be released on heating and may
accumulate in confined spaces.

' 11. TOXICOLOGICAL INFORMATION

Acute

Inhalation

Skin contact

2 s

Eye contact

ingestion

Chronic

Likely to be irritating to the respiratory tract if high concentrations cf
mists or vapour are inhaled.

May cause nausea, dizziness, headaches and drowsiness if high
concentrations of vapour are inhaled.

May be toxic when hydrogen sulphide is present in the vapour.

Slightly irritating to the skin.
Believed not to be a skin sensitiser.

Slightly irritating to the eyes.

Unlikely to cause harm if accidentally swallowed in small doses. though
larger quantities may cause nausea and diarrhoea. Will injure the lur gs
if aspiration occurs, €g. during vomiting.

This product, or a component of this product, has caused skin cancel
when repeatedly applied to the skin of laboratory animals without a1y
effort to remove the material between applications.

12. ECOLOGICAL INFORMATION

Mobility

Persistence and degradability

Potential to bioaccumulate

Aguatic toxicity

Remarks

Not determined

According to EC criteria : Not readily biodegradable

This product is expected to bioaccumulate.

Some short-term toxicity to aguatic and marine organisms.

None

. DISPOSAL CONSIDERATIONS

Disposal

Remarks

Dispose in a safe manner in accordance with local/national regulatio 1s.

None

_ TRANSPORT INFORMATION

1
|

Sea transport

TEXACO FUEL & MARINE MARKETING
DATE ISSUED : 20/08/2001
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29736 GASOIL

UN No 1202
Proper shipping name GAS OlL
IMO, IMDG Class/Packing group 3.3/711
Marine pollutant No
EmS No 3-07
MFAG Table No 311
Road/rail transport,
UN No 1202
Proper shipping name GAS OlL
ADR/RID Class/Packing group 3.31(c) /10
Hazard identification No 30
CEFIC Tremcard No 26
UK Emergency action code 3z
Pollutant to the aquatic environment
environment No
Inland waterways
ADNR Class 3,31(c)
Air transport
UN No 1202
Proper shipping name GAS OlL
IATA/ICAQ Class/Packing group 3710
15. REGULATORY INFORMATION
Labelling information
Indication of danger Xn HARMFUL
Risk phrases
Xn R40 Possible risk of irreversible effects.
Xn R65 Harmful: may cause lung damage if swallowed.
R 66 Repeated exposure may cause skin dryness or cracking
Safety phrases
S2 Keep out of the reach of children.
S24 Avoid contact with skin.
S 36/37 Wear suitable protective clothing and gloves.
S43 In case of fire, use CO2, dry chemical or foam. Never use
water.

TEXACO FUEL & MARINE MARKETING
DATE ISSUED : 20/08/2001

Supersedes : 20/08/2 001
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29736 GASOIL

S61 Avoid release to the environment. Refer to special
instructions/Safety data sheets.
S62 If swallowed, do not induce vomiting: seek medical advice

immediately and show this container or label.
Hazardous ingredients
Fuels, diesel

Additional information Refer to any national measures that may be relevant.

16. OTHER INFORMATION

Hazardous concentrations of hydrogen sulphide (H2S) gas can
accumulate in storage and rundown tanks, marine vessel
compartments, sump pits or other confined spaces. When opening
valves, hatches and dome covers, stand upwind, keep face as far fro n
the

opening as possible and avoid breathing any gases or vapours. When
exposure concentrations are unknown and respiratory protection is 1:ot
used, personal H2S warning devices should be worn. These devices
should not be relied on to warn of life threatening

concentrations. H2S fatigues the sense of smell rapidly. The rotten ¢ gg
odour of H2S disappears quickly, even though high concentrations ar ¢
still present. The ACGIH TLV/TWA for H2S is 10 ppm, the STEL 15 pf m.
The company recommends that all exposures to this product be
minimized by strictly adhering to recommended occupational control
procedures to avoid any potential adverse heaith effects.

Al information contained in this Material Safety Data Sheet and, in particular, the health and safety and environmental informationis
accurate to the best of our knowledge and belief as at the date of issue specified. However, the Company makes no warranty or
representation, express or implied, as to the accuracy or completeness of such information.

The provision of this Material Safety Data Sheet is not intended, of itself, to obviate the need for all users to satisfy themselves that th:
product described is suitable for their individual purposes and that the safety precautions and environmental advice are adequate for
their individual purposes and situation. Further, itis the user's obligation to use this product safely and to comply with all applicable
laws and regulations concerning the use of the product.

The company accepts no responsibility for any injury, loss or damage, consequentupon any failure to follow the safety and other
recommendations contained in this Material Safety Data Sheet, nor from any hazards inherent in the nature of the material, nor fror

any abnormal use of the material.

Versionnr:0.01
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{mecording to 2003/58/EC)

1 1. TOXICOLOGICAL INFORMATION

Acute toxicity:

Further toxicological details:

Effects of inhalation:

Effects of indestion;

Effects on gves:

Effects on skin;

Sensitisgtion;

Carcinogenicity;
Mutagenicity and reproductive

toxicity:

12. ECOLOGICAL INFORMATION

Ecotoxicity:

Mobility:

Persistence and degradability:

Bloaccumulative potential:

Other adverse effects:

13. DISPOSAL CONSIDERATIONS

Product;
Recommendation:

Contaminated packaging:
Recommendation:

Gther Information:

Waste codes:

14, TRANSPORY INFORRMATION

Road and rall ransport (ADR/RIDE
ADR/RID class / packing groun:

Label

Hazerd identification number:

LN number;

Description of goods:

nnotationg:

#
i
£
L

est up-date oafhyr 7
Up-dates see headings:

SAFETY DATA SHEET - PentoMag 2000

n. d. a.

n. a.
None.
frritating.
{rritating.
None.
None.

Nene.

Must not enter into waters, waste water or soil.
Dangerous to drinking water.
Aguatic toxicity: 50 - 500 mg/l.

a.d. a.
Product is not bicdegradable.
Gasoil may accumulate in organisms,

Unknown.
Product is free of AOX and VOC.

Disposal in accordance with national and regional reguiations.

Disposal in accordance with national and regional regulations.

Please refer 1o loca! waste registers and/or the European List of Wastes.

Mot hazardous as per ADR/RID.

a, = rotapoiicable / n. 4. 4. = ne datag availabis

Y o 2
irst issue/ Dy 074020058 7 RW / OB

ik
173
h

£y

B
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Not hazardous as per ICAO/IATA,

mtact with. eyes, nﬁse smmeé;atefy with plenty of water and seel

80738 After ¢ contaet wsfh skin, take off immediately alt contaminated clothing, and wash
rmmedtateiy with plenty of water and soap.

© 53673 USQ Wear s:: i pratective clothing, gloves and sye/face protection.

: 5 45 :

c;dent of iFyou feel unwall ‘seek medical advice im

mediately (show' o
: et ar label where WSszéyt e} .

E3

Annotations: hoa = not applicabls £ n. 4. 2. = no dats avaliable

First lnsue/Oy: 07102008 / awW 7/ ON

Latest update on/byr ; {

Up-dates see headings: Page 5 of & i
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Version: 3
Finalisation Date: 22
Erevious Dafel 1040

- SAFETY DATA SHEET

FUELSOLV PEP990

3 HAZARDS IDENTIFICATION

important hazards
- Haalth/physical hazard Further to the 22nd Adaptation to Technical Progress to EU directive 67/548, this produet
needs not-to be classified with Risk phrase 65 as its kinetic viscosity is greater than
SR 106 m¥fs
Lo Limited svidence of a carcinogernic effect.
B leritating to. skin,
Lo Risk of serious damage to eyes.
. = Symptems of exposure Prolonged expostire may cause drying and cracking of skin.
o e ;«';Envim;nme_ntai hazards - Toxic to aguatic organisms, may cause long-erm adverse effects in the dgquatic
e : enlvirdﬁmem, '
. 4. FIRST AID MEASURES:
i . :Skin contact Remove cea%am_iéaied clothing.

Wash thereughly with scap and water,
Seek medical atterdion.

Eve contact Flush immediately with plenty of running water.
Continue rinsing for at least 10 minutes.
Seek medical attenfion.

inhalation Remove victim to fresh air and allow 1o rest
Seek medical attention,

ingestion First ringe mouth with water,

S immediately give 1-2 glasses of water, i victim is fully conscious.
Do NOT induce vomiting!

Seek medical attention.

5 FIRE-FIGHTING MEASURES

Extinguishing Media

- Suitable Garbon dioxide, dry chemicals, foam.
e Avoid water if pessible.

. Special protedtive eqiiipment  3elf contained breathing apparatus, (OEN | BN 137)
- for fire fighters Protective ¢lothing (CEN : EN 488}
o Prolective gloves (CEN . EN 859
Helmet (GEN : EN 443}

§f§>&tzéi&£'é£pﬁ;&um hazards Cxides of caibon, nitrogen and sulphur evolved in fire.
- Flash point (PMEE) g
& ACCIDENTAL RELEASE MEASURES
Personal precautions Wear protective ciothing, gloves and safely goggles.
Pleass refer also fo section no, 8 ‘Exposure controls’ for further information.

Environmental precautions Frevent from entering sewers or the immediate envivormsnt
Do not emply inte drains, dispose of this material and its container o hazardous or
specigl waste colleclion peoint,

Broduct © FUELSOLY PEPSSS Fage: Z/ 6
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ETY DATA SHEET

ELSOLV PEP990

Methods for Cleaning Up
o on soil Remove sources of ignition.

Absorb onto inert material and dispose of accarcﬁmg fy Special Waste ﬁegsfatfens
Ramove small spills with plenty of water.

H 'Aﬁmms AND STOI "A E

P -ERSG__ L@R@TECT{ N

¥ pcsure contm;s

= Recommsnded sngineering Ensure good ventilation.
sontrols
- Respiratory protection In case of insufficient ventiiation, use a breathing mask with filter type: AZ-PZ
CEN . EN 136; EN 141
.~ Hand pretection Neoprene gloves (Protéction against unintentional short-term contact)

e r CEN: EN 374-1/2/3; EN 420
- Eye protection - Bplagh proof chemical goggies.
AR CEN'EN 186 :
< Skin protection Protective clothing _
CEN" EN 340; EN 369, EN 485
- Environmental exposure controls. Prevent from ertering in-public sewers or the immediate envifonment.
{e-net emply inte draing, dispose of this material and is coritalner to hazardous er
' spec:zal waste cailea%m poinit,

\f Sous Hauid

gkt hygrosarbon

o ; ' ?@8&% ‘Qmuis%en},
: F?@sh p@;r’i {ﬁeﬁs@fmaz’tem} &7

Ty

Density f 2000 (kg3 810

Solubility in water (% weighty  Insoluble In water
Vigoosity st 20°C  {(mPas) 70

Relafve vapour density  (air=1) » 1§

P

Evazooration rate (ether=1) «

Product : FUELSOLY PEPBSD Page: 3/ 6




" Previous Date: _

S e L e e

JELSOLV PEP990

9.3 Other Inforriation
“Melting point,  (°C)

#2000 éesﬂrrsated va fue)
3 23(56 {esﬂmatecﬁ valise)

Expasure_ﬁaézérd

- Inhalation May cause irritation to respiratory organs.
_ Pro enged exposure may cause dizziness and headache.
-~ Skincontact Sausas irritation.

M;ay causa sﬁgﬁf gastfamtesﬁnai frritation.
o Chmnsc effe-;‘fs Limited evidence of a carcinogenic effect,

%o 130802

Qaﬁen&ng oh the orighn and state of the wasts, other EWC numbers sy be applitable
e,

Product : FUELBCGLY PEPSSD Page: 4/ 68
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‘Miscellaneous dangersus substances
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_ Miscelianeous dangerous goods

Progust -
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Page :
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Safety data for sodium hydroxide

safety data for sodium hydroxide
safety (MSDS) data for sodium hydroxide

General
Synonyms: caustic soda, soda lye, lye, white caustic, sodium hid
rate, fotofoil
etchant, NAOH, STCC 4935235, sodium hydroxide pellets, Lewis red
devil lye
Molecular formula: NaOH
CAS No: 1310-73-2
EC No: 215-185-5
Physical data
Appearance: odourless white solid (often sold as pellets)
Melting point: 318 C
Boiling point: 1390 C
Vapour density:
Vapour pressure: 1 mm Hg at 739 C
Specific gravity: 2.12
Flash point: n/a
Explosion limits: n/a
Autoignition temperature:
Water solubility: High (Note: dissolution in water 1s highly exo:h
ermic)
Stability
Stable. Incompatible with a wide variety of materials including na
ny metals,
ammonium compounds, cyanides, acids, nitro compounds, phenols, com
bustible
organics. Hygroscopic. Heat of solution is very high and may lead
to a
dangerously hot solution if small amounts of water are used.
Toxicology
Very corrosive. Causes severe burns. May cause serious permanent e
ye damage.
Very harmful by ingestion. Harmful by skin contact or by inhalat..o
n of dust.
Typical TLV 2 mg m-1.
Toxlicity data
(The meaning of any abbreviations which appear in thls section 1is
given here.)
IPR-MUS LD50 40 mg kg-1
Irritation data
(The meaning of any abbreviations which appear in this section is
given here.)
EYE-MKY 1%/24h sev
SKN-RBT 500 mg/24h sev

Page 1




safety data for sodium hydroxide

EYE-RBT 1% sev
Risk phrases
(The meaning of any risk phrases which appear in this section is g
iven here.)
R35.
Transport information
(The meaning of any UN hazard codes which appear in this section
is given
here.)
UN Major hazard class 8.0. Packing group II. UN No 1823. EMS No
8.0-06.
Personal protection
safety glasses, adeguate ventilation, Neoprene or PVC gloves.
Safety phrases
(The meaning of any safety phrases which appear in this section '.s
given here.)
$526 S37 S39 S45.
[Return to Physical & Theoretical Chemistry Lab. Safety home page.

]

This information was last updated on September 1, 2003. We have °Ir
ied to make 1t

as accurate and useful as possible, put can take no responsibili-y
for its use,

misuse, or accuracy. We have not verified this information, and ca

nnot guarantee

that it is up-to-date.

Page 2




Sodium Bicarhonate

Responsible Care
Good Chemistry at Work

Page 1/7

Sodium Bicarbonate
Material Safety Data Sheet

Chemical: Sodium Bicarbonate NFPA: H=1 F=0 I=0 S=None
HMIS: H=1 F=0 R=0 PPE= Supplied by user;
dependent on conditions
MSDS Number: Bicarb-0604
Effective Date: 30 June 2004
Issued by: Solvay Chemicals, Inc. Regulatory Affairs Department

Not valid three years after effective date or after issuance of superseding MSDS, whichever is
earlier. French or Spanish translations of this MSDS may be available. Check www.solvaychemicals.us
or call Solvay Chemicals, Inc. to verify the latest version or translation availability.

Material Safety Data Sheets contain country-specific regulatory information; therefore, the
MSDS's provided are for use only by customers of Solvay Chemicals, Inc. in North America. If
you are located in a country other than Canada, Mexico or the United States, please contact
the Solvay Group company in your country for MSDS information applicable to your location.

1. Company and Product Identification

1.1  Product Name: Sodium Bicarbonate
Chemical Name: Sodium hydrogen carbonate
Synonyms: Bicarb, baking soda, bicarbonate, sodium acid carbonate

Chemical Formula: NaHCO,
Molecular Weight: 84.02
CAS Number: 144-55-8
EINECS Number: 205-633-8
1.2 Recommended Uses: Animal feed, pharmaceuticals, purifying flue gas, chemical industry

1.3 Supplier: Solvay Chemicals, Inc.
PO BOX 27328 Houston, TX 77227-7328
3333 Richmond Ave. Houston, Texas 77098

1.4 Emergency Telephone Numbers
Emergencies (USA): 1-800-424-9300 (CHEMTREC®)
Transportation Emergencies (INTERNATIONAL/MARITIME): 1-703-527-3887 (CHEMTREC®)
Transportation Emergencies (CANADA): 1-613-996-6666 (CANUTEC)
Transportation Emergencies (MEXICO-SETIQ): 01-800-00-214-00 (MEX. REPUBLIC)
525-559-1588 (Mexico City and metro
area)

Solvay
MSDS No. Bicarb-0604 Revised 06-30-04 C h e m I Cal S SO LVAY
Copyright 2004, Solvay Chemicals, Inc.

e s 1.800.765.8207 Interox, Fluorides & Minerals



Sodium Bicarhonate

Page 2/7

Sodium Bicarbonate
Material Safety Data Sheet

2. Composition/Information on Ingredients

INGREDIENTS FORMULA WT. PERCENT CAS #
Sodium Bicarbonate NaHCO, >99 144-55-8

3. Hazards Identification

Emergency Overview: Sodium bicarbonate is an odorless, white crystalline solid, slightly to
moderately irritating to mucous membranes and eyes.

3.1 Route of Entry: Inhalation: Yes Skin: Yes Ingestion: Yes
3.2 Potential Effects of exposure:
Inhalation (Dust): Slight irritating to nose.
Eyes(Dust): Moderate irritation to eyes.
Skin contact: Negligible effect.
Ingestion: Ingestion of large quantities may cause nausea and vomiting.

Carcinogenicity: See section 11.3.

4. First-Aid Measures

General Recommendations: Remove subject from exposure.
4.1 Inhalation: Remove subject to a dust free environment and blow nose.

Eyes:

e Flush eyes with running water for 15 minutes, maintaining the eyelids wide open to
eliminate the product.

e Consult an opthalmologist in case of persistent pain.

Skin:ln case of persistent pain or reddening, consult a physician. Provide clean clothes.

Ingestion:
e DO NOT ATTEMPT TO GIVE ANYTHING BY MOUTH TO AN UNCONSCIOUS PERSON.
e Rinse mouth with fresh water. Remove any residue of the product from

the person's mouth.

5. Fire-Fighting Measures

5.1 Flash point: Not applicable.

5.2 Auto-ignition Temperature: Not applicable.
5.3 Flammability Limits: Not applicable.

5.4 Unusual Fire and Explosion Hazards: None.

5.5 Extinguishing Methods
Common: In case of fire in close proximity, all means of extinguishing are acceptable.

Inappropriate extinguishing means: No restriction.

MSDS No. Bicarb-0604 Revised 06-30-04
Copyright 2004, Solvay Chemicals, Inc.

All Rights Reserved.
www.solvaychemicals.us 1.800.765.8292



Sodium Bicarhonate
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Sodium Bicarbonate
Material Safety Data Sheet

6.2

6.3

[£

71
7.2
7.3
7.4
7.5

8.2

Accidental Release Measures

Precautions:
e Avoid excessive dust.
e Follow the protective measures given in section 8.

Cleanup methods:

e (Clean up uncontaminated material and recycle into process.

e Place unusable material into a dry, closed, labeled container compatible with
the product.

Precautions for protection of the environment:

e Clean up residual material by washing area with water.

e Do not flush to drain.

® Prevent material from entering public sewer systems or any waterways.

e Dispose of waste in accordance with applicable federal, state, and local environmental
laws and regulations.

Handling and Storage

Handling: Keep away from reactive products (See section 10).

Storage: Keep in a closed, properly labeled container in a dry area away from acids
Specific Uses: See Section 1.2.

Other precautions: None.

Packaging:
e Paper+PE.
e PE.

Exposure Controls/Personal Protection

Exposure Limit Values: This material does not have established exposure limits.
Authorized limit Values OSHA PEL

Nuisance Dust 5 mg/m? (Respirable Fraction),
15 mg/m? (Total Dust).

ACGIH® and TLV® are registered trademarks of the American Conference of Governmental Industrial Hygienists.

Exposure Controls:

8.2.1 Occupational Exposure Controls:

8.2.1.1 Ventilation: In places with the possibility for creating excessive dust in excess of exposure

limits, ventilation should be provided.

8.2.1.2 Respiratory protection: In case of significant or accidental dust emissions, a

NIOSH/MSHA approved dust respirator should be worn.

8.2.1.3 Hand protection: Chemical resistant gloves - for frequent or prolonged operations.

MSDS No. Bicarb-0604 Revised 06-30-04
Copyright 2004, Solvay Chemicals, Inc.

All Rights Reserved.
www.solvaychemicals.us 1.800.765.8292



Sodium Bicarbonate
Material Safety Data Sheet
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8.2.1.4 Eye protection: In cases of significant dust, dust proof goggles are recommended.

Other precautions:

e Protective clothing in dusty areas.

e An eyewash and safety shower should be nearby and ready for use.

e Use good hygiene practices when handling this product including changing work
clothes after use.

* Do not eat, drink or smoke in areas where this material is handled.

Physical and Chemical Properties

Appearance: Crystalline solid.
Color: White.
Odor: Odorless.

Important Health, Safety and Environmental information:
pH: 8.6 (5% solution).

Change of state:

Melting point: Not Applicable.

Boiling point: Not Applicable (Decomposition).
Decomposition Temperature: Beginning at 60°C (140°F).

Flash Point: Not Applicable.

Flammability: Not Applicable.
(solid, gas)

Explosive Properties: Not Applicable.
Oxidizing Properties: Non-Oxidizer.
Vapor Pressure: Not Applicable.

Relative Density: 2.2.
Specific gravity (H,0=1)

Solubility:

Water: 88g / liter water. @ 20°C( 68°F).
Fat: Not Applicable.

Alcohol: Slightly soluble.

Partition coefficient: P (n-octanol/water): Not applicable.
Viscosity: Not applicable.
Vapor Density (air=1): Not applicable.

Evaporation Rate: Not applicable.

Other Information:
Bulk Density: 32-79 Ibs/ft* (0.5-1.2 kg/Dm?) - Typically 60 Ibs/ft®

MSDS No. Bicarb-0604 Revised 06-30-04
Copyright 2004, Solvay Chemicals, Inc.
All Rights Reserved.

Page 4/7 www.solvaychemicals.us 1.800.765.8292
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Sodium Bicarbonate
Material Safety Data Sheet

10. Stability and Reactivity

Stability: Stable at ambient temperature and atmospheric pressure.
10.1 Conditions to avoid: Heat.
10.2 Materials and substances to avoid: Acids.
10.3 Hazardous decomposition products: None.

10.4 Hazardous Polymerization: Will not occur.

11. Toxicological Information

11.1 Acute toxicity:
Inhalation: LC;,, rat, >4.74mg/I.

Oral: LDy, rat, >4g/kg.
Dermal: No data.

Irritation:
e Rabbit, Slight irritant (skin).
e Rabbit, Slight irritant (eyes).

11.2 Chronic toxicity:
* No observed effect.
e In vitro, no mutagenic effect.
e Oral route (gavage), 10 days, various species, 330 mg/kg, no teratogenic effect.

11.3 Carcinogenic Designation: None.

12. Ecological Information

12.1 Acute ecotoxicity:
e Crustaceans, Daphnia magna, EC,,, 48 hours, 4100 mg/l.
Crustaceans, Daphnia magna, NOEC, 48 hours, 3100 mg/I.
Fishes, Lepomis macrochirus, LCs,, 96 hours, 7100 mg/I.
Fishes, Lepomis macrochirus, NOEC, 96 hours, 5200 mg/I.
Fishes, Oncorhynchus mykiss, LCs,, 96 hours, 7700 mg/I.
e Fishes, Oncorhynchus mykiss, NOEC, 96 hours, 2300 mg/I.

12.2 Chronic ecotoxicity: No data.

12.3 Mobility:
e Water: Considerable solubility and mobility.
e Soil/sediments: Considerable solubility and mobility.

MSDS No. Bicarb-0604 Revised 06-30-04
Copyright 2004, Solvay Chemicals, Inc.

All Rights Reserved.
www.solvaychemicals.us 1.800.765.8292
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Sodium Bicarbonate
Material Safety Data Sheet

12.4 Degradation
Abiotic:
e Water, hydrolysis. Acid/Base equilibrium as a function of pH.
e Degradation products: carbonic acid/carbon dioxide (pH<6) /bicarbonate
(pH 6-10)/carbonate (pH>10)Soil-result: Not applicable (inorganic compound).

Biotic: Not Applicable (inorganic compound).
12.5 Potential for bioaccumulation: Not Applicable (inorganic compound).

12.6 Other adverse effects /Comments: Product is not significantly hazardous for
the environment.

13. Disposal Considerations

13.1 Waste treatment: Sodium Bicarbonate is not a listed hazardous waste under 40 CFR 261.
However, state and local regulations for waste disposal may be more restrictive. Spilled
product should be disposed of in an EPA approved disposal facility in accordance with
applicable national, state and local environmental laws and regulations.

13.2 Packaging treatment: Use dedicated containers where possible. Rinse the empty
containers and treat the effluent in the same way as waste. Consult current federal, state
and local regulations regarding the proper disposal of emptied containers.

13.3 RCRA Hazardous Waste: Not Listed.

14. Transport Information

Mode DOT IMDG IATA

UN Number Not a regulated Not a regulated Not a regulated
hazardous material. hazardous material. hazardous material.

Other It is recommended that ERG Guide # 111 be used for all non-DOT-regulated material.

15. Regulatory Information

National Regulations (US)

TSCA Inventory 8(b): Yes.

SARA Title Il Sec. 302/303 Extremely Hazardous Substances (40 CFR355): No.
SARA Title Il Sec. 311/312 (40 CFR 370): No.

SARA Title Ill Sec. 313 Toxic Chemical Emissions Reporting (40 CFR 372): No.

CERCLA Hazardous Substance (40 CFR Part 302)
Listed: No.
Unlisted Substance: No.
Characteristic: Not Applicable.

State Component Listing: None identified.

MSDS No. Bicarb-0604 Revised 06-30-04
Copyright 2004, Solvay Chemicals, Inc.

All Rights Reserved.
www.solvaychemicals.us 1.800.765.8292
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Sodium Bicarbonate
Material Safety Data Sheet

National Regulations (Canada)
Canadian DSL Registration: Yes.
WHMIS Classification: Not listed.

This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations, and the
MSDS contains all the information required by the Controlled Products Regulations.

ECC Labeling: Not classified according to Annex | of Dir. 67/548/EEC (19th ATP: Dir. 93/72/EEC)

16. Other Information

16.1 Ratings:
NFPA (NATIONAL FIRE PROTECTION ASSOCIATION)
Health = 1 Flammability =0 Instability =0 Special = None

HMIS (HAZARDOUS MATERIAL INFORMATION SYSTEM)
Health = 1 Fire = 0 Reactivity =0 PPE = Supplied by User; dependent on local conditions

16.2 Other Information:
Maximum Dose level for Potable water is 200 mg/I.

The previous information is based upon our current knowledge and experience of our product
and is not exhaustive. It applies to the product as defined by the specifications. In case of
combinations or mixtures, one must confirm that no new hazards are likely to exist. In any case,
the user is not exempt from observing all legal, administrative and regulatory procedures relating
to the product, personal hygiene, and integrity of the work environment. (Unless noted to the
contrary, the technical information applies only to pure product).

To our actual knowledge, the information contained herein is accurate as of the date of this
document. However, neither Solvay Chemicals, Inc. nor any of its affiliates makes any warranty,
express or implied, or accepts any liability in connection with this information or its use. This
information is for use by technically skilled persons at their own discretion and risk and does not
relate to the use of this product in combination with any other substance or any other process.
This is not a license under any patent or other proprietary right. The user alone must finally
determine suitability of any information or material for any contemplated use, the manner of use
and whether any patents are infringed.

Trademarks and/or other Solvay Chemicals, Inc. products referenced herein are either trademarks
or registered trademarks of Solvay Chemicals, Inc or its affiliate unless otherwise identified.

16.3 Reason for revision:
Supersedes edition: None.

Purpose of revision: Original.

MSDS No. Bicarb-0604 Revised 06-30-04
Copyright 2004, Solvay Chemicals, Inc.

All Rights Reserved.
www.solvaychemicals.us 1.800.765.8292
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SAFETY DATA SHEET
CORTROL 0S5009

IDENTIFICATION OF PREPARATION AND OF COMPANY

1.1 Identification of the substance or preparation
Product : CORTROL OS5009

1.2 Use of substance/preparation
Organic oxygen scavenger

1.3 Company/undertaking identification
GE Betz S.r.l.

Strada Consortile, 7

03013 FERENTINO (FR)

Tel : +39/775/3911 +39/6/872711

1.4 Emergency telephone
+39/337/766363

COMPOSITION / INFORMATION ON INGREDIENTS

Chemical description
Aqueous solution of hydroquinone and amino compounds

Hazardous component(s) EINECS/ELINCS # CAS # Conc.

N,N Diethylhydroxylamine 223-055-4 3710-84-7 <20%
Xn, R10-20/21-36/37/38

Cyclohexylamine 203-629-0 108-91-8 2-10%
C, R10-21/22-34

Morpholine 203-815-1 110-91-8 1-10%
C, R10-20/21/22-34

Sodium hydroxide 215-185-5 1310-73-2 05-2%
C,R35

Hydroquinone 204-617-8 123-31-9 0.1-1%

Xn, N, R22-40-68-41-43-50

Remarks

The classification of the above substance(s) is given, including the symbol letters and R phrases which are assigned in
accordance with their physicochemical, health and environmental hazards. Please refer to section 16 (Relevant R phrases,
used in sections 2 and 3 of this SDS), where the full text of each relevant R phrase is listed.

HAZARDS IDENTIFICATION

Important hazards

- Health/physical hazard Causes burns.

- Environmental hazards The product is not classified as dangerous for the environment.

Product : CORTROL 085009 Page: 1/ 6
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SAFETY DATA SHEET

CORTROL 0S5009

4 FIRST AID MEASURES

Skin contact

Eye contact

Inhalation

Ingestion

Wash immediately with plenty of water.
immediately remove all contaminated clothing.
Seek medical attention.

Flush immediately with plenty of running water.
Keep eyelids apart.
Seek medical attention.

Remove patient to fresh air, allow to rest and keep warm.
Seek medical attention.

Rinse mouth with water.
Do NOT induce vomiting!
Seek medical attention.

5 FIRE-FIGHTING MEASURES

Extinguishing Media
- Suitable

Special protective equipment
for fire fighters

Special exposure hazards

Flash point (PMCC)

Water, foam, carbon dioxide.

Self contained breathing apparatus. (CEN : EN 137)
Protective clothing (CEN : EN 469)

Protective gloves (CEN : EN 659)

Helmet (CEN : EN 443)

Exposure to high temperatures may cause evaporation, creating a flammable
concentrate and vapour.
Oxides of carbon and nitrogen evolved in fire.

57 °C

6 ACCIDENTAL RELEASE MEASURES

Personal precautions

Environmental precautions

Methods for Cleaning Up
- on soil

Wear protective clothing, gloves and safety goggles.
Please refer also to section no. 8 'Exposure controls' for further information.

Prevent from entering sewers or the immediate environment.
Accidental release of large quantities into the aquatic environment may harm aquatic
organisms.

Absorb onto inert material and dispose of according to Special Waste Regulations.
Clean with water.

7 HANDLING AND STORAGE

7.1 Handling

7.2 Storage

Do not breathe vapours.
Avoid contact with skin and eyes.

Keep container tightly closed.
Store in cool, well ventilated area.

8 EXPOSURE CONTROLS/PERSONAL PROTECTION

Product : CORTROL 0S5009
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Exposure limit values

-MAC Cyclohexylamine: MAC-TGG 5 ppm, 20 mg/m3 (8h) Sk
Morpholine: MAC-TGG 10 ppm, 36 mg/m3 (8hr), 20 ppm, 72 mg/m3 (15min), Sk
Sodium hydroxide: MAC-TGG 2 mg/m3 (8h) C
Hydroquinone: MAC-TGG 2 mg/m3 (8hr)

Exposure controls
- Recommended engineering Adequate ventilation to maintain air contaminants below exposure limits.
controls
- Respiratory protection In case of insufficient ventilation, use a breathing mask with filter type: A3
CEN : EN 140; EN 141
- Hand protection Gauntlet type neoprene gloves.
CEN : EN 374-1/2/3; EN 420
- Eye protection Splash proof chemical goggles.
Face shield.
CEN:EN 166
- Skin protection Chemical resistant apron.

CEN : EN 340; EN 368; EN 369; EN 467
- Environmental exposure controls Prevent from entering in public sewers or the immediate environment.

9 PHYSICAL AND CHEMICAL PROPERTIES

9.1 General information

Appearance Liquid
Colour Colourless to pale yellow
Odour Amine

9.2 Important health, safety and environmental info

pH in aqueous solution 11,6 (5% )

Flash point (Pensky/Martens) 57

(°C)

Density at 20°C (kg/m3) 1005

Solubility in water (% weight) Completely soluble

Partition coefficient (Pow) (Refers to active component) ( Hydroquinone ): 0,59
Viscosity at 20°C (mPas) 7,5 cPs.

9.3 Other information

Melting point, (°C) -4

Pour point, (°C) -1

10 STABILITY AND REACTIVITY

10.1 Conditions to avoid Keep away from heat.

10.2 Materials to avoid Avoid contact with strong acids.

10.3 Hazardous decomposition Oxides of carbon and nitrogen evolved in fire.
products

Product : CORTROL 0S5009 Page: 3/ 6
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4 Mammalian Test Data
- Oral LD50, rat (mg/kg)
- Dermal LD50, rabbit (mg/kg)

Exposure hazard
- Inhalation

- Skin contact
- Eye contact
- Ingestion

12

Ecotoxicity

- COD (mgO2/g)
- BOD5 (mgO2/g)
- BOD 28 (mgO2/g)

- Closed Bottle Test (%
Degradation in 28 days)
- Zahn-Wellens Test (%
Degradation in 28 days)
- TOC (mgClg)

; - Biodegradation

(%)

Bioaccumulative potential
§ - Bioaccumulation

?.‘ - Partition coefficient (Pow)
Other adverse effects

: - Heavy metals
- Nutrients

a Summary

Persistence and degradability

11 TOXICOLOGICAL INFORMATION

> 2000 (estimated value)
> 2000 (estimated value)

Irritating to respiratory system.

May cause nausea, dizziness and/or vomiting.
Causes burns.

Causes burns.

Causes burns in mouth, throat and/or stomach.
Causes nausea, dizziness and/or vomiting.

ECOLOGICAL INFORMATION

No data available

563 (calculated data)
10 (calculated data)
146 (calculated data)
28 (calculated daia)

44 (calculated data)

129 (calculated data)

Testing has shown product to be readily biodegradable.
(Refers to active component) Hydroquinone

(Refers to active component) ( Hydroquinone ): BCF: 40

(Refers to active component) ( Hydroquinone ). 0,59

None.
N =38 mg/g

The product is not classified as dangerous for the environment. o
The evaluation of environmental hazards is based on the concentration limits as set out

in directive 1999/45/EC.

Product : CORTROL 0S5009
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13 DISPOSAL CONSIDERATIONS

Disposal of product

Disposal of packaging

According to Special Waste Regulations.

EWC ( European Waste Code ) recommendation : 16 03 05

16 Wastes not otherwise specified in the list.

16 03 Off-specification batches and unused products.

16 03 05 Organic wastes containing dangerous substances.

Depending on the origin and state of the waste, other EWC numbers may be applicable
too.

According to Special Waste Regulations.

EWC ( European Waste Code ) recommendation : 15 01 10

15 Waste packaging; absorbents, wiping cloths, filter materials and protective clothing
not otherwise specified.

15 01 Packaging (including separately collected municipal packaging waste).

15 01 10 Packaging containing residues of or contaminated by dangerous substances.
Depending on the origin and state of the waste, other EWC numbers may be applicable
too.

14 TRANSPORT INFORMATION

Substance id.no. (SIN) (UN No.) 2734

Correct shipping name

- Contains

Land transport

- Transport hazard label

- RID/ADR classification

- Packaging group

Maritime transport

- Transport hazard label

- IMO-IMDG class
- IMO-IMDG page
- Packaging group
- EmS no.

- MFAG no.

Air transport

- Transport hazard label

- ICAO/IATA classification

Other information

Amines, liquid, corrosive, flammable, n.o.s.

Cyclohexylamine mixture
N,N Diethylthydroxylamine mixture

8+3
Corrosive
Flammable

8+3
Corrosive
Flammable.

8104

8-04
320

8+3
Corrosive
Flammable

8
TREMCARD 80GCF 1l

Product : CORTROL 0S5009
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15 REGULATORY INFORMATION

EEC labelling information
- Symboil(s)
- Contains

- R Phrase(s)
- S Phrase(s)

- EINECS number

Corrosive:C

Cyclohexylamine

ine
Hydroquinone : May produce an allergic reaction.
R 34 :Causes bums.

S 26 :In case of contact with eyes, rinse immediately with plenty of water and seek
medical advice.

S 28 :After contact with skin, wash immediately with plenty of water.

S 36/37/39 :Wear suitable protective clothing, gloves and eye/fface protection.

S 45 :In case of accident or if you feel unwell, seek medical advice immediately (show
the label where possible).

All ingredients of this product are listed in EINECS or ELINCS, unless specifically
exempted under the EEC Directive 67/548/EEC.

16 OTHER INFORMATION

Nature of revision

Based on EC Directive

Relevant R phrases, used in
sections 2 and 3 of this SDS

Correction in Section: 1,2,3,5,6,8,11,12,13,14,15,16
Adaptation to new transport regulation 01.07.2001

1999/45/EC
2001/58/EC
2001/118/EC

This information is based on our current knowledge and is intended to describe the
product for the purpose of safety requirements only. It should not therefore be construed

as garanteeing any specific property of the product.

R 10 : Flammable.

R 22 : Harmful if swallowed.

R 34 : Causes bums.

R 35 : Causes severe burns.

R 40 : Limited evidence of a carcinogenic effect.

R 41 : Risk of serious damage to eyes.

R 43 : May cause sensitisation by skin contact.

R 50 : Very toxic to aquatic organisms.

R 68 : Possible risk of irreversible effects.

R 20/21 : Harmful by inhalation and in contact with skin.

R 20/21/22 : Harmful by inhalation, in contact with skin and if swallowed.
R 21/22 : Harmful in contact with skin and if swallowed.

R 36/37/38 : Irritating to eyes, respiratory system and skin.

Product : CORTROL 085009
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Safety (MSDS) data for sodium phosphate tribasic Page . of

Safety (MSDS) data for sodium phosphate
tribasic

General

Synonyms: phosphoric acid trisodium salt, trisodium phosphate, sodium phosphat:
Molecular formula: Na;PO,

CAS No: 10101-89-0
EC No:

Physical data

Appearance: white crystals

Melting point: ca. 75 C (decomposes)
Boiling point:

Vapour density:

Vapour pressure:

Specific gravity: 1.62

Flash point:

Explosion limits:

Autoignition temperature:

Water solubility: soluble

Stability

Stable. Incompatible with strong acids. Keep dry.

Toxicology
Corrosive - causes burns. Avoid skin and eye contact.

Toxicity data
(The meaning of any abbreviations which appear in this section is given hzre.)

ORL-RAT LD50 7400 mg kg™!
Risk phrases

(The meaning of any risk phrases which appear in this section is given fiere. )
R34

http://ptcl.chem.ox.ac.uk/MSDS/SO/sodium _phosphate _tribasic.html 11/17/
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Personal protection
Safety glasses.
Safety phrases

(The meaning of any safety phrases which appear in this section is given here.)
S22 S26 S27 S36 S37 S39.

|Return to Ph

This information was last updated on September 3, 2003. We have tried to make it as
accurate and useful as possible, but can take no responsibility for its use, misuse, or
accuracy. We have not verified this information, and cannot guarantee that it is up-to-dute.

http:/ptcl.chem.ox.ac.uk/MSDS/SO/sodium _phosphate_tribasic.html 11/17/
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10050 - BELGARD EV2050 REVISION DATE: 0141401

BiolL.ab

Watar Addltivas
A oubsedviiany of Orom Lekas €hwniaal Gosp atiun

SAFETY DATA SHEET
BELGARD EV2050

PRODUCT NAME: : BELGARD EV2050

CHEMICAL NAME 1; Mixture of organic asids

PART Na.: 995, 6048, 1188

SUPPLIER: BioLeb Water Additives
Tenax Road, Trafford Pask,
Manchester M17 IWT
United Kingdom

Tel: +44 (0)16] 872 2323
Fax: +44 (0)161 873 7271

EMERGENCY TELEPHONES; +44 (0)161 848 9797

EEC (EINECS) No. Exempt
COMPOSITION COMMENTS: Aquoous solution containing maleic acid copolymer, phosphine carboxylic acid and s
phosphonl¢ acid

INHALATION: Provido fresh air, warnith and rogt, preforably In a comfortable upright sitting position.
Ger medical artention if any discorfort coptinues,

INGESTION: DQ NOT INDUCE VOMITING! Rinse mouth thoroughly. Get medical anontion.

SKIN: Inmediately remove contaminatod clothing. Rinse immediatoly with plenty of water.
Continue tw rinse for at laast 15 minutes. Get medical attention if irrlwtion persigts afler
washing.

EYES: Rinse the eys with water inunediutely, Continue to ringe for at least 15 minutes. Contact

physician if Lrritation persists,

EXTINGUISHING MEDIA: Use: Water spray, fog or mist. Powder, foam or CO2,

1 /4
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"10030 - BELGARD EV2050

REVISION DATE- 0101001

SPILL CLEANUP METHODS:

Should be prevented from entering drains. Absorb in vermiculite, dry sand or oarth 'sod
place into containers. Collect and reclaim or dispasg in sealed containers in licensed
waste, Containers with collected spillage must ba properly labetied with commot contents
and hazard symbol,

USAGE PRECAUTIONS:

STORAGE PRECAUTIONS:

Avoid spilling, skin and eye conaet,

Do NOT use container made of: Carbon steel.

Store separated from: Alkalips. Reducing Agents.

Keep containers tightly ¢losed,

Keep separate from food, feedsiufls, fertilizors and other sensitive matorial,
Store at modenutg teriperatures in dry, well ventilated ares.

Protact from light, includiog direst sun rays.

INGREDIENT COMMENTS:
VENTILATION;
RESPIRATORS:

PROTECTIVE GLOVES:

EYE PROTECTION:

OTHER PROTECTION;
HYGIENIC WORK PRACTICES:

No exposure limits noved for ingredieny(s),

No particular ventilation requirsments,

Respiratory protection not required,

Use protective gloves made oft Rubber, neoprenc or PYC,
Wear approved aafety goggles.

Wear appropriate clothing to prevent repeatad or prolonged skin contact.

No specific hygiene procedures noted, but good pervonal hygiene practices are always
edvigable, especially when working with chemicals.

2B " d

APPEARANCE:! Liquid.
COLOUR: Amber,
ODOUR/TASTE: Slight.
BOILING POINT (°C, intrval); 160-102 Pressure;
MELT/FREEZ, POINT (°C, lntervai); nr§
DENSITY/SPECIFIC GRAVITY (wml):  1.14-1.16 Tempersture (°C); 20"
YAPOUR PRESSURK: 17.5 mmHg Temperature (°C): 20
pH-YALUE, CONC. SOLUTION: <2
VISCOSITY (interval) 9-15 ¢St Tempernture (°C): 25
SOLUBILITY DESCRIPTION: Miscible with water,
PARTITION COEFF. (log Pow); <3
2 M
B+ZO86ZZ a9 SPIBZ £9BZT-A0ON-S1




Mousu - BELGARD EV305¢

REVISION DATE: 0181501

TOX1C DOSE - LD 50;
SKIN:

EYES:

2400 mg/kg (oral rat}

Non Irritant
Not a Skin Sensltiser

Irritating to eyes.

Ecotoxicological data

EC 50, 48 HRS, DAPHNIA, mg/l:
IC 50,72 HR5, ALGAE, mg/l:
DEGRADABILITY:

Acute toxicity, LCS50 96 hours fish > 1000 1g/l Juvenile Turbot QECD 203

Acute toxicity. BC50 48 bours 471.5 mg/l Acartia Tonsa ISO 14669

Acure toxicity, ECS50 48 hours algae 804.5 my/l ISO 10253
>1000
>100

Not inherently biodegradable

DISPOSAL METHODS:

INCINERATE.

Absorb in vermiculite or dry sand, dispose in liconsed special waste,

Liquid material should be incinerated, Material absorbed onto sand or earth should be
disposed of as solid waste in accordance with Jocal regulations. Empty packaging may
contain product residues and dus consideration should be Biven prior to disposal.

LABEL FOR CONVEYANCE:

UN No. ROAD:
ADR CLASS No.:
ADRCLASS:

M\

CONKDSIVE

UN 3265
8

Class 8: Corrasive substances,

3 M
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72030 ) REVISION DATE:0101/04

ADRITEM No.: 40 (c)

HAZARD No. (ADR): 80 Corrosive or slightly corrosive substance.

ADR MARGINAL; 2801

PROPER SHIPPING NAME L: Carrosive Liquid, Acidic, Organic, N.O.S., (containg polycarboxylic acids & a
phosphonic acld)

IMDG CLASS: 8

IMDG FACK GR. Y

EmS No.: 805

MARINE POLLUTANT: No,

ICAO CLASS; 8

LABEL FOR SUPPLY:
IRRITANT|
RISK PHRASES: R-36 lrritating o eyes.
SAFETY PHRASES: S-26 11 case of contact with eyes, rinse immediately with plenty of water and soek

tnedical advice,
S-39 Wear oyo/face protection.

EU DIRECTIVES: Dangerous Substasice Directive 67\548,
Dangerous Preparations Dirsctive 881379,

USER NOTES: Belgard EV2050 is certified by NSF Intemational for uge as ap antiscalant in seawater
distiliation plants, The maximum approved dose level iz 10 mg/l in the feedwater.
Classified a5 corrosive class 3 for tansportation op the basis of its effoct on mild steel,

ISSUED BY; AFS

REVISION DATE: 01/01/01

REV.NoJ/REPL. 5DS GENERATED: 1

SAFETY DATA SHEET STATUS; Approved.

DISCLAIMER; For safety reasons it is IMPERATIVE that Custoaners:-

). Ensure that all those within their control who use the products are supplied with all
relevant information comained within the Marerial Safety Data Sheet and Technical
Bulletin concerning the applications for which the product a designed and any
invtructions and wamings contsined thereip,

2. Consult BioLeb Water Additlves before ustng or supplying the product for any other
applications,

The information contained herein is based on the present state of our koowledge and is

intended 10 describe our products from the point of view of safety requirements, It
should not therefore be construed ag guaranieeing specific properties.

IHM
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Belgard® EV2050
Antiscalant and antifoulant for single and
multiple effect spray film evaporators

Decembeor 1888

EV2060gpl

General Product Information

Belgard EV2050 is a high performance liquid product for the control of
scaling and particulate fouling in both single and muitiple effect spray film
evaporators. [t is a muitifunctional product based on polycarboxylic acid
chemistry.

Belgard EV2050, with its enhanced scale control and dispersant
properties is designed to give improved control of foullng throughout the
_plant, reducing cleaning frequencies and the assoclated costs.

welgard EV2050 is particularly offective against calcium carbonate scales
frequently encountered In spray film evaporators and has the additional
foature of excellent dispersant activity against patential foulants
suspended I the brine film. Calcium sulphata scale formation is normally
prevented by avoiding supersaturation through control of brine
conoentration and temperature. Belgard EV2050 will give protaction
against calcium sulphate deposition in the avent of any operating
parameter excursions into the calcium sulphate supersaturation reglon.

Belgard EV2050 is certified to ANSI/NSF Standard 60 for use in
distillation plants producing potable water.

Product Properties
The foliowing are typical propeties of Belgard EV2050 and shouid not be
regarded as specification limits for the product. A product epecification
s available on request,

appsarance pale yellow liquid
ooyl slight

<2
solids content 33to 37% wiw
apecific gravity at 20/20°C 11310118
boiling point range 101 - 103°C
freezing point range 0to-10°C

Tharmal Stability
Thermogravimetrio analysis and differenial soanning calorimetry show

Belgard EV2050 to b stable up to & temperature of 200°¢,

Chemical Reactivity
Belgard EV2060 i not affected by chiorine or other oxidising biocides
under normal conditions of use,

cB"d BPZTB86CZT

Application and Dose Level ,

Belgard EV2050 Is an aqueous solution an organic acid and as such is
corrosive in its concentrated form. Corrosion resistant dosing equipment
must be used, for example 316L stainless steel or plastics such as GRP,
BVC of PE. In use Belgard EV2050 is immediately neutralised by the
alkalinity in the recycle brine and will not contribute to the corrosion of
plant materials of construction.

Belgard EV2050 is miscible with water in all propoartions. It may be
applied as the neat product, or 8¢ a solution in distillate and should be
dosad continuously, and proportionataly to the seawater make-up flow, to
maintalin the recommended dose ievel.

The injection point may ba info the make-up line after any extemal de-
aeration equipment. In the case of multiple-effect units additional benefit
may be obtained from "split product" dosing. Additional details and
recommendations are avaifable on request.

The dose level required will depend on & number of factors, including the
quality of the feed, effact temperatures and concentration factors,
Typical dose levels will be in the range 210 5mgl. Detsiled dosa lavel
recommendaiions are available on recuast,

Health and Safety
From the results of acute studies Belgard EV2050 is classed as non
toxic, A Material Safety Data Sheet s available on request.

Regulatory
Balgard EV2050 is certified to ANSI/NSF Standard 60 far usein
seawater distiliation plants producing potable water,

Logistics

clagsification corrosive for conveyance
Irritant for supply

packaging HDPE 220L XL-fing Mausar drum
832x580 mm height x diameter
net weight 230 kg
gross weight 238.5 kg

Belgard EV2050 Is also available in bulk, semi-ulk and 25 kg net
oontainers, Detalls are avallable on request,

487 8t:BpZ £OBI-AON-ET




Safety (MSDS) data for sulfuric acid Page . of

Safety (MSDS) data for sulfuric acid
(concentrated)

General

Synonyms: oil of vitriol, mattling acid, vitriol, battery acid, dipping acid, electroly e
acid, vitriol brown oil, sulphuric acid
Molecular formula: stO 4

CAS No: 7664-93-9
EC No: 231-639-5
EC index No: 016-020-00-8

Physical data

Appearance: Colourless oily liquid

Melting point: -2 C

Boiling point: 327 C

Specific gravity: 1.84

Vapour pressure: <0.3 mm Hg at 20 C (vapour density 3.4)
Flash point:

Explosion limits:

Autoignition temperature:

Water solubility: miscible in all proportions

Stability

Stable. Substances to be avoided include water, most common metals, organic
materials, strong reducing agents, combustible materials, bases, oxidising agents.
Reacts violently with water - when diluting concentrated acid, carefully and
slowly add acid to water, not the reverse. Reaction with many metals is rapid or
violent, and generates hydrogen (flammable, explosion hazard).

http://ptcl.chem.ox ac.uk/MSDS/SU/sulfuric_acid_concentrated. html 11/17/



(MSDS) data for sulfuric acid Page 2 of

Toxicology

Extremely corrosive, causes serious burns. Highly toxic. Harmful by inhalation.
ingestion and through skin contact. Ingestion may be fatal. Skin contact can
lead to extensive and severe burns. Chronic exposure may result in lung
damage and possibly cancer.

Toxicity data
(The meaning of any abbreviations which appear in this section is given here.)
IHL-RAT LC50 0.51 mg/

UNR-MAN LDLO 135 mg kg™!

ORL-RAT LD50 2140 mg kg™' (25% solution)
IHL-MUS LC50 320 mgm ~ / 2h

IHL-GPG LC50 18 mg m™

Risk phrases

(The meaning of any risk phrases which appear in this section is given here )
R35 R36 R37 R38 R49.

Transport information

(The meaning of any UN hazard codes which appear in this section is given here. )
UN No 1830. IMDG class 8. Packing group II. IATA 1830. UK transport categor:- 2.

Personal protection

Safety glasses or face mask; acid-resistant gloves. Suitable ventilation. In the UK 1se
of this material must be assessed under the COSHH regulations.

Safety phrases
(The meaning of any safety phrases which appear in this section 1s given here.)
S23 S30 S36 S37 S39 S45.

[Return to Physical & Li

This information was last updated on September 3, 2003. Although we have tried to ma<e
it as accurate and useful as possible, we can take no responsibility for its use or misuse.

http://ptcl.chem.ox ac.uk/MSDS/SU/sulfuric_acid_concentrated.html 11/17/




Safety (MSDS) data for sulfamic acid

General

Synonyms: amidosulfonic acid, amidosulfuric acid, sulfamidic acid,
sulphamic acid

Molecular formula: H;NOsS

CAS No: 5329-14-6

EC No: 226-218-8

Physical data

Appearance: white crystals

Melting point: ca. 215 C (decomposes)
Boiling point:

Vapour density: 3.3

Vapour pressure:

Specific gravity: 2.11

Flash point:

Explosion limits:

Autoignition temperature:

Stability

Stable.




Toxicology

Corrosive. Harmful by ingestion. Skin and eye irritant.

Toxicity data

ORL-RAT LD50 3160 mg kg’
ORL-MUS LD50 1312 mg kg
ORL-GPG LD50 1050 mg kg™
Risk phrases

R36 R38.

Transport information

UN Major hazard class: 8.0. Packing group: III. UN No: 2967.

Personal protection

Safety glasses.
Safety phrases

S26 S28.

This information was last updated on September 4, 2003. We have tried to
make it as accurate and useful as possible, but can take no responsibility for its
use, misuse, or accuracy. We have not verified this information, and cannot
guarantee that it is up-to-date.




MATZRIAL SAFETY DATA SUEET

| BIOCAF 1320

1
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1. PRODUCT IDENTIFICATIDN AND COMPANY NAME

PRODUCT IDENTIFICATION

Chemica! fmly:

‘Trade namcs and synonyims!
Chemical Abstract Name:
CAS Number;

EEC Numbyr:

Empirical Formula:
Motecule Weght:
Structural Formula:

MIXTURL OF CHLORITES AND INORGANIC PEROXIDES
BIOCAF 1320

COMPANY NAME

Narne:
Address:
Telephone:

CAFFARCG §. p. A_ - Chernicals Business Unit - DAE Management
20031 CESANO MADERNO (041N - Via Friali, §5
036275141

HOT LINE

0362.314716 SAFETY AND ENVIRONMIE NT PROTECTION SERVICT
SNIA - CHEMICAL GROUP

Consulting nffice:

2. COMPOSITION-INGREDILNTS

Herardous compopetits % Clussification R pheases
ALKALINE CITLORITE} 1224 XI{RRITANT) 1,32 (CONTACT WITH ACIDS LIBERATES
VERY TOXIC GAS)
I 41 (RISK OF SERIOUS DAMAGE TO
EYES)

3. HAZARD DATA

Health: RISK OF SERIOUS DAMAGES TOEYES.

Environmerit; CONTACT WITH ACIDS DEVELOPS CIILORINE DIOX!DE, A TOXIC AND EXPLOSIVE GAS. AVOID

RELEAS! TO THE ENVIRONMENT __

4. FIRSTAIN

Eye contact: RINSE IMMEDIATELY WITH PLENTY (¥ WATHR FOR AT LEAST 15 MINUTES. SEEK
MEDICAL ADVICE, e

Skin contaci: WASH IMMEDIATELY OUT HE PROMICT, FLUSH THE AFFECTED AREA WiT”¥
PLENTY OF WATER AND NEUTRAL SC 8P, _

17 swallowex: LET TiIE VICTIM DRINK WATER 10) DV .UTE THR SUBSTANCE. DO NOT INDUCE
VOMITING. IMMEIATELY SEEK. MED CAL ADVICE.

Inhulution: REMOVE THE VICTIM TC:- "RESH AIR. [N CASE OF INHALATION OF CITLORINE

DIOXIDE, IMMEDIATELY SEFK MEDIC AL ADVICE. -

NEVER GIVE ANVTHING ORALLY IF THE VICTIM 1% UNCONSCIOUS AN D DONOT GIVE ARY KIND OF AN{IDOTES
UNLESS EXPRESSLY PRESCRY <DL _

[

5, FIRE HAZARD DATA

Extinguishtrig mexdia: LSE WATER. SPRINKLFE WITH WATER ONTAINERS THAT ARE EXPOSED TO FIRE,
IT CLOTHES ARE BURNING. LISE PLENTY OF WATFR RATHEX THAN (COVERS TO
EXTTNGIISH THEM. ‘

Extinguishing, media to avoid: o, S

Upusiral fiee hivard:
Personsl equipment:

Oy ACID FUMES AND Na,0 FUMES
SELF-CONTAINED BREATHING APPAR ATUS

BIOCAF 1320
<cod. AEI03-008>

/4

{
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MATHRIAL SAFETY DATA SHEET

' BIOCAF 1320

6. ACCINDEMTAL SPILL, RES*ONSE

REMOVE INCOMPATIELE SUBSTANCES. CIRCTUMSCRIBE THE CONCEFNED AREA AND PREVENT THE PRODUCT
FROM ENGING UP IN DRA NS ANIVOR WATER. COLLECT THE PRODUCT IN EMERGENCY CONTAINERS, TIIEN
WASH THE RESIDUES WITH PLENTY OF WATER, NEUTKALISING WITI REDUCING AGENTS (SODIUM
SULPHITI/DISOULPHITE).

7. HANDLIMG AND STORAGE

Proteetive raeasures tor handling

AVOID CONTACT WITH BYES. SKIN, MEMBRANES AND CLOTHING. _
USE NEOFRENE GLOVES AN{? BOOTS, GOCGLES AMD FIRE-PROGK OV iRALLS
KEEP A MASK WITH TOXIC GAS FILTER AT HAND FOR ANY OCCURRENCE OF C1.£; EVOLUTIONS.
KETP ROOMS VENTILATEL; INSTALL EXHAUST VENTILATION EQUIPIENT IN WORKING PLACES.

Protective measures for storuge

KEEP AWAY FROM ACIDS, COMBUSTIS).E SUBSTANCES AND HEAT SCURCES, IN A FRESH AND WELL-~
VENTILATED ENVIRONMENT.
MATERIALS TO AVOID: STEEL, COPPER OR ITS ALLOYS.
APPROPRIATE MATERIALS : GLASS, FVC, POLYETHYLENE, POLYESTEIL AND SOME 81T AINLESS STEEL.

3. INDUSTRIAL HYGIENE/PTRSONAL PROTECTIVE EQUITMENT

Sanitary inspection: IN COMPLIANCE WITH APPLICABLE NATIONAL AND LOCAL REGULATIONS.

Exposute lbnits: TLV-TWA (ACGIH 1999)=0.1 ppm (AS C HLORINE DIOXIDE) _ _
TLV-STEL (ACGIH 1999) = 0.3 ppm (AS ( HLORINE DIOXIDE)

Respiratory protectiot: DURING PRODUCT 1J8E AND ITANDLIMG ABSOLUTELY AVOID THE FORMATION
OF VAPOURS AND/OR AEROSOL: IN C/.SE OF ACCIDENTAL FORMATION, AVOID
INHALING THEM AND IMMEDIATELY PUT ON AN ANTIGAS MASK WITH TOXIC
GAS FILTER.

Hand protoction: NEOPRENE GLOVES,

Eye protection: SAFETY GGOGGLES.

Skin protection: APPROPRIATE PROTECTIVE CLOTHIN: ; (FIRE-PROOF OVERALLS AND NEOPRENFE
BOOTS).

System technical protection: SUITABLE ROOM VENTULATION, LOCAL AIR SUCTION. ____ .

9. PHYSICA[, AND CHEMICAL DATA

Physical stuie; AQUEOUS SOLUTION

Colour: STRAW YELLOW ___ o

O)dour; ODOURLESS - )

pii: 12 APPROIX

Fiash point: NOT FLAMMARLE —

Freeang point; O°C APPROIL

Bailing poirt: DECOMPOSITION AT T > 140°C (DECOMPOSITION PR()Dl ICTS: CHLORATE,
CHLORIDE, IT MAY DEVELOP OXYGFM)__

Selfignition: _ o

Explosion huznrd: T T -

Combustion hazard: DRIED SOLUTION IS A STRONG OXID1; TNG AGENT.

Vapour pressure: _

Diemsity: 1.20-1.30 glom" a1 15°C -

Solubility in water: YOTAL __

Liposolubility: .

Solubility in solvents: INSOLUBLE -

D-octanol/weter partition coetficisnt:
Vapour spec ific gravity related t air:
LEL - UEL (% in volume) ;
Conductivity

Viscosity:

Bvaporation tate:

Other Reatares:

16,  STABILITY AND REACTIVITY

Conditions t0 avoid: PREVENT THE PROIUCT FROM HEATIIG, TQ AVOID 1% CONCENTRATION,
BIOCAF 1320 ) a ‘_TW N i
3 . 214 .00z
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MATERIAL SAFETY DATA SHEET

‘ BIOCAF 1320 N
SNk
Muaterials to- avoid: THE SOLUTION DOES NOT POSE ANY RISK OF FIRE OR EXPLOSION.

ANY SPILL MUST BE REMOVED BEFOILE THE SOLUTION DRIES; DRIED SGLUTION
1S A STRONG OXIDIZING AGENT AND 7T CAN GENERATE FLAMMABLE AND
EXPLOSIVE MIXTURE WITH COMBUS" 18L.Y. SUBSTANCES AND EASILY OXIDABLE
MATERIALS.
CONTACT WITH ACIDS LIBERATES CHLORINE DIOXIDE. TOXIC AND EXPLOSTVE
GAS.

Hazardous decomposition produets: Oy, ACID FUMES IN CASE OF FIRE, ___

J1.  IOXICOLOGICAL INFORIMATION
Pepeirution ways;
X1 Ingestion [ Inhalstion [1 Contact
Acute toxicity: EDa (RAT (JRAL TEST) - 532 mg/kg  (GNLY REFERRED TO SODTUM CHLORITE IN
31% SOLUTION)
Chroaic fox:city:
Corrosiveness/irritating power
- gkin: MAY BE IRRITANTING TO SKIN.
- gves! HIGHLY IRRITANY.
- TESPITRIOTY Systent: IN CASE OF ACCIDENTAL FORMATION OF VAPOURS AND AEROSOL, THE
POLLOWING CAN TAKT PLACE: ]
- RISKS OF $ERIOUS IRRITATION TC THE BREATHING SYSTEM.
~ RISKS OF METEMOGLOBINEMY. )
THE AM, RISKS WERE HIGHLIGHTED |N TESTS FERFORMED ON ANIMALS. _
Sensitisitg power: J—
: SR :
~ Teratogencs s;
Narcotisitip, 2ffects: =
12. ECOLOGICAL INFORMATION
Possible eficets, bebaviour asd ¢ ansformation in the chvironmreat:
USE IN COMPLIANCE WITH GOOD LABORATORY PRACTICES (GLPs) AND DO NOT SCATTER THE PRODUCT IN
WATER OI. SOIL.
Mability; .
Persistence and bio-degradabilic - - _
Biosaccutnu!ation polentiaf;
Whater toxicilv/eceotoxicity:
Remarks: - N
13. RECOMM ENDED DISPOSAL
Waste safety handling: RE-USE IF POSSIBLE, HANDLE IN ACCCRDANCE WITH APPLICABLE LOCAL AND
NATIONAL REGULATIONS. .
Disposal methads: -
- Waste; AUTHORIZED CIIEMICAL-PHYSICAL THEATMENT PLANTS
- Product coritgiuers: PURIPY BY WATHR RINSING.
Remarks: e T
Note: Be sure to observe any otlier applicable national or local regulntions.
14. TRANSPORT INFORMATION
Proteative mizasures for transport thandling-
Classitication UN No.: 3266
lem: “CORROSI/E LIQUID, BASIC, INORGANIC, N,0.5.; CONTAINS MIX1 URE OF ALKALINE CHLORITES =
- roud and railway transport:
RID/ADR: Class & O 479y Label Neo® . Danper 1D No, 8073266
BIOCAY 1320 e 34 . 0702
<cod, AETD3-008> PAGEN. 77 DATE:
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GRIFFL

TN

TN

IMDG eace; Class 8

EinS:

- air tramsportation:
ICAOMA'TA; Class &

Pg. §147-1 (Admt 29-98)
815

- packing class: I1

LubeiNes s

Label No.: & _

 MPAU: 760

15, REGULATION INFORMATION
Classification and labelting

| } Reguired by Jaw

{A) Ioweritn

[ 1 Notrequired

Hazard symhol: Xi
Hamrd sign TRRITANT
Risk phruses: R32:
R4l
Safety advices: 517
8 26:
$36/37/39:

CONTACT WITH ACTDES LIBERATES VERY TOXIC GAS.
RISK OF SERIOUS DAMAG { TO EYES.

KELEP AWAY FROM COMBISTIBLE MATERIAL.
IN CASE OF CONT'ACT WITH EYES, RINSE IMMEDIATELY WITH
PLENTY OF WATER AND § EEK MEDICAL ADVICE.

WEAR SUITABLE PROTEC TVE CLOTHING, G AOVES AND EYE/FACE
PROTECTION. |

European Community provision : with regard 10 man and eaviroament protection;

Note: Always be suts 10 meet ity other applicablc locz tepulation.

16, OTHER INFORMATION

Truining

Further information

Gs?ée of substance/product

AS GENERIKTDR OF CHLORINE DIOXIDE IN DRINKING WATER DISINFEICTION OR INDUSTRIAL ERFLUEBNTS
PURIFICATION AND IN DEC DORIZATION PROCESSHS.

The information on this DATA SHEET . epresents ¢ur current dats and bost opinion as Lo the. proper wse in handling this prodnct under norma)

condirions. Using the product in combing tion with amy cther product or procsss is the respon: ivility of the wser.
The user shall always be sure to meet an/ Jocal repulations pertaining te the produet. Industr al hyglene and working security.
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Methodology for Manual Emissions Measurement, Original

1.0 Objective
1.1 The objective of this methodology is to establish the manual methods that are to
be used in the measurement of flue emissions from combustion plants at Marsa
and Delimara using the available portable equipment. Online automated
continuous measuring systems for flue emissions are not covered by this
methodology.

2.0 Scope
2.1 The scope of this methodology includes only those measurements in respect of the
following stack emissions and as required by EU Directive 2001-80-E, i.e.:

1. Dust Emissions (or Particulate Matter, PM)
11. Gas Emissions:
a. SOQ

b. NOx (measured as NO»).

3.0 Standards EU Directives & other References
3.1 The methodology followed in this document follows the requirements or
recommendations indicated in the following standards or EU Directives:

1. 2001/80/EC: EU Directive on the limitation of emissions of certain
pollutants into the air of Large Combustion Plants, commonly known
as the LCPD.

1i. IS0 9096: 2003: Stationary source emissions — Manual determination

of mass concentration of particulate matter.
1ii. ISO 10780: 1994: Stationary source emissions — Measurement of
velocity and volume flowrate of gas streams in ducts.
3.2 Other references used in this methodology are indicated by the corresponding
footnote to the text.

4.0 Background

4.1 Power plants contribute to pollution in the atmosphere primarily through
emissions of solid fly ash or suspended particulates, and sulphur oxides and
nitrogen oxides, which react in the atmosphere to form aerosol particles. SOx
emissions can transform into sulphates, whereas NOx can transform into nitrates.

4.2 Dust particulates are normally measured in milligrams per cubic metre of
discharged flue gas (mg/m’) and their size attributes are usually measured in
aerodynamic diameter. Particulate matter exceeding 10 microns (um) is generally
defined as coarse particles while particles smaller than 10 microns are called fine
particles. Fine particulates PM;y and PM, s (particles smaller in size than 10 um
and 2.5 um respectively) are the most likely to cause adverse health effects and
they have to measured using size-selective filters'”. Typical filter materials
include borosilicate glass fibre, quartz/silica fibre, or PTFE-silica fibre.

" EU Technical Working Group on Particles, Ambient Air Pollution by Particulate Matter Position Paper, 1997,
pp-8, 18-19.

2 The World Bank Group, Pollution Prevention and Abatement Handbook 1998 Towards Cleaner Production,
1998, pp201-202
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4.3 Sulphur dioxide, SO,, is the predominant form of generated sulphur oxides (SOx)
and their emissions are proportional to the sulphur percentage in the fuel. Hence
low sulphur (< 1%) content fuel is preferred as a direct means of reducing SOx’.
Sulphur dioxide is measured either in parts per million (ppm) or in milligrams per
cubic metre of discharged flue gas, mg/m”.

4.4 Nitrogen Oxides, NOx, are generated in the combustion process by either
oxidation of nitrogen within the fuel, or oxidation of free nitrogen present in the
combustion air. The main forms are oxides found in the flue gas are:

1. NO Nitric Oxide
1. NO, Nitrogen Dioxide
1il. N,O Nitrous Oxide.

4.5 The most important are NO and NO; and usually in flue gas analysis NO
represents 96 + 97% of the total, the balance being NO, (3 + 4%). However the
ratio of NO/NO; in the boiler is completely reversed in the atmosphere due to the
low temperatures and high oxygen concentrations, effectively shifting to a
predominance of NO,. Hence what is really important is not the quantity of NO in
the stack but the amount converted into NO, as a pollutant in the atmosphere.
The new meaning of NOx will therefore be equal to the Total of [measured
NO; + NOx (NO computed as N02)]4- Therefore European national standards agree in
defining the emissions of NOx measured in terms of NO, and it is also the basis of
the EU Directive 2001/80/EC. Nitrogen oxides, NOx, are also measured either in
parts per million (ppm) or in milligrams per cubic metre of discharged flue gas,
mg/m’.

5.0 Measuring Equipment
5.1 The available portable equipment used for carrying out the tests is the following:

5.1.1 Particulates: for measuring dust the following equipment supplied by
Zambelli Air Quality Systems and Advantec Mfs. Inc. are used. The
analysers comply with ISO standard 9096°.

1. Zambelli isokinetic particulate analysers, model 6000
ISOPLUS, V8E

ii. Zambelli flue gas refrigerators, model WM 15

1il. Zambelli probes with an “S” Pitot tube complete with
thermocouple and sampling tube as per ISO Standard
10780:1994.

1v. Advantec extraction filter thimbles, type 86R (borosilicate glass
fibre) and in compliance with ISO Standard 9096: 2003,
section 6.2.5.

5.1.2  Gases: equipment supplied by Eurotron Instruments SpA is used for
measuring gases. These analysers have technical specifications and
performance in line with “Protocols” that have been established by
various countries or state regulatory agency to verify industrial
emissions using portable analysers to ensure air quality compliance.
These protocols are the guidelines which prescribe the technical
performance of the electrochemical based sensors used, as well as

* The World Bank Group, Pollution Prevention and Abatement Handbook 1998 Towards Cleaner Production,
1998, p258

* Eurotron Italiana S.R.L., Nitrogen Oxides Analysis in Thermal Processes

> Zambelli Air Quality Systems, Instruction Manual for 6X00 PLUS.VSE analyser, p.1
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calibration and testing procedures which should be followed to assure
valid emission data’. In particular, they are fully compliant to the US
Environmental Protection Agency (EPA) Protocols CTM-030" and
CTM-034°. In addition the equipment is also in conformance with
MSA EN 50379-1/2/3° requirements (refer to APPENDIX VIII). The
following equipment is available:
1. Portable flue gas analyser, model GreenLine 8000 (MCU and
RCU units) complete with electrochemical sensors for O,, CO,
NO, NO,, SO,; NDIR sensors for CO and CO,; and NOx

(calculated).
ii. Industrial gas probe, @ 8mm by 1500mm length
1il. Heated 3m long hose.

5.1.3 The above equipment should be maintained in working order and re-
calibrated as indicated by the equipment supplier.

5.1.4 Certificates and/or Declarations of Conformity and Quality Assurance
of the equipment are listed in APPENDIX VIII, together with their
respective copies.

6.0 Methods of measurement
6.1 Measurement of Particulates:

6.1.1  The manual method used to measure the concentration of dust or
particulates is based on /SO 9096: 2003. Basically this is a sampling
method based on taking various samples in a predetermined time
interval and is dependent on various conditions'® but the main criteria
may be considered the following:

1. Homogeneity of the gas velocity within the sampling plane
ii. Sufficient sampling points in the sampling plane
1il. Isokinetic withdrawal of the sample

Gas velocity, temperature and pressure are measured by means of a
combination of an S Pitot tube arrangement to /SO 10780"" standard
and a temperature probe. Sampling is taken by an “in-stack” filter
arrangement.

6.1.2 Sampled particulate matter is captured in an appropriate filter as
specified in ISO 9096: 2003'* whose dry mass is measured before and
after the test. Therefore drying of the filter thimble is important. It is
also necessary to avoid condensation of water vapour since this

® Eurotron Instruments SpA, GreenLine 8000 Portable flue gas analysers Instruction Manual MM850371, ed.
4c,p. 6

7 Gas Research Institute Method GRI-96/0008. EMC Conditional Test Method (CTM-030). Determination of
Nitrogen Oxides, Carbon Monoxide, and Oxygen Emissions from Natural Gas-Fired Engines, Boilers and
Process Heaters Using Portable Analyzers.

¥ ICAC Test Method For Periodic Monitoring. Test Method — Determination of Oxygen, Carbon Monoxide and
Oxides of Nitrogen from Stationary Sources For Periodic Monitoring (Portable Electrochemical Analyzer
Procedure)

Y MSA EN 50379. Specification for portable electrical apparatus designed to measure combustion flue gas
parameters of heating appliances — Part 1(2004): General requirements and test methods. Part 2 (2004):
Performance requirements for apparatus used in statutory inspections and assessment. Part 3 (2004):
Performance requirements for apparatus used in non-statutory servicing of gas-fired heating appliances.

1 Refer to ISO 9096: 2003, Section 4.1, p5

' Refer to ISO 10780: 1994, Section 5.1.2, pp3-5

12 Refer to ISO 9096: 2003, Section 6.2.5, p11
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dissolves part of the SO, and NOx gases in the stream interfere with
dust separation and condition, hence leading to false measurements.
For this scope the probe assembly is heated above the relevant dew
point and then the vapour is immediately removed prior passing
through the dry analyser meter/s by means of the refrigerator unit. The
amount of water vapour present depends on both combustion AND
atmospheric conditions prevailing at the time of the test and a correct
estimation of the water concentration in the stack is important since the
particulates reading is sensitive to vapour content. Hence it has to be
monitored. Preferably a preliminary test is recommended to establish
the preset conditions of the measurement process, although historic
data will help considerably. Prior to the testing the analyser has to be
calibrated to set the Zero setting of the sensors, and to be preset with
particular data relevant to the test conditions as indicated in the
instrument menu set-up procedures.

6.2 Measurement of Gases:

6.2.1

Gas analysis equipment used for measuring concentrations of
contaminant gases uses electrochemical (EC) sensors for O,, CO, NO,
NO3, and SO,. However, for the CO, a non-dispersive infrared sensor
(NDIR) is used (i.e., based on infrared spectroscopy principles). The
gas sampling probe is also heated to avoid condensation of water
vapour and hence of NOx and SO, into the water, leading to false
readings. Hence the analyser will have to dry the gas as soon as
possible prior measurements by means of a Peltier cooler and purges
the condensate out of the system. Finally the gas analyser also filters
dust particles and purges the system with fresh air after use in order to
establish fresh air as reference (20.9% for O, cell).

6.3 In all cases, the choice of sampling points is determined by the related EN or ISO
standards and available sampling nozzles on site. Remote site sampling points
may be used provided that the appropriate equipment sampling facilitates exist or
is available (e.g., permanently installed probe for automated sampling, effective
sampling line heating).

6.4 Inaccuracies of the methods used are those indicated either in the relevant
standard or those specified by the equipment manufacturer concerned.

7.0 Basis of Measurement and Normalisation
7.1 Concentrations of dust are measured in mg/ms, whilst SO,, and NOx are measured
in ppm or mg/m’. In the case of gases the ppm value can be converted to weight
measure as mg/m’ by multiplying it with the specific weight of the particular gas.
Assuming the specific weight as a ratio between the molecular weight (MW) in
grams and the molecular volume in litres’> (MV = 22.41, derived from the Ideal
Gas law: PV =nRT),

i.
il.

iii.
1v.

MW (SO,) = 32+ 32 = 64
MW (NO) = 14+ 16 =30
MW (NO,) = 14 + 32 =46

MV (SO,, NO, NO,) 22.41.

1322 4 litres is the volume of one mole of ideal gas at standard temperature and pressure, irrespective of the

constituents of the gas.
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7.2 Therefore:
i. SO, mg/m’ =SO, ppm X (64 +22.41) = SO,ppm X
2.86
ii.  NOmg/m’ =NOppm x (30+22.41) = NOppm X
1.34
iii. NO,mg/m’ =NO,ppm X (46+22.41) = NO,ppm X
2.05.

7.3 However actual stack waste gas emission temperatures vary and hence their
corresponding volumes. Therefore in order to provide means of data comparison
and setting standards for allowable emissions of dust and gases, when determining
the mass flow of polluting emissions one has to qualify this measurement to a set
value of the volumetric flow rate of total stack gasses. This is done by
“normalising” the total flow rate to a Standard Temperature and Pressure of 0°
Celsius (273 K) and 101.3 kPa respectively'®. Therefore when the values are
normalised the units are expressed in “normalised cubic metres”, i.e., mg/Nm’.
Moreover the percentage of oxygen in the waste stream has to be qualified also
and European Directives have established various percentages, depending mainly
on the type of fuel used and the type of plant. In the case of Enemalta steam
boilers burning liquid fuels the percentage oxygen (0.%) is 3%, whilst in the
case of liquid fuels for gas turbine plants this is 15%'®. Hence the measured
value as sensed by the instrument and the computed value as referenced to the
established percentage of oxygen. The standards also establish the following
formulae to compute a measured value to the preset % oxygen:

. _0 H
L SO, normalised [mg / Nm3]: SO, [measured in ppm]x (20.9 - %0;normatised) x o4
(20.9 — %0, measured) ~ 22.4
ii. SO, normalised [mg/Nm3 ]: SO, [measured inmg [ m’® ] X (209 =%0,normalised )
(20.9 — %0, measured )
eee _0 7
1l NO, normalised [mg/ Nm3]: NO, [measured in ppm] x (20.9 A)Oznormallsed)x 46
(20.9 - %Ozmeasured) 22.4
. o .
Iv. NO, normalised [mg/ Nm3]: NO, [measured inmg/ m3]>< (20.9 - %0,normalised)
(20.9 — %0, measured)
V. NO normalised [mg/Nm3]: NO [measured in ppm] x (20'9 _ %Oznormalised)x 30
.9 —%O0,measure .
(20.9-%0 d)  22.4
vi. NO normalised [mg/Nm3]: NO [measured in mg/m3]>< (209 -%0,normalised)
(20.9 — %0, measured)
7.4 Moreover:
i NO OR NO,,,, normalised= NO, \mg/ Nm® |+| NO [mg/ Nm’ XM
X(NO,) 2Total 2
’ ppm NO

5 NOy(yo,) OR NO,,,, normalised = NO, [mg/Nm3]+ [NO [mg/Nm3] X;‘g}

ie, NOy o, OR NO,,., normalised=NO, [mg/Nm’ |+ [NO|mg/Nm* | x 1.533]

'* EU Directive 2001/80/EC, Article 2 (2).
' EU Directive 2001/80/EC, ANNEX IV, ANNEX VI, & ANNEX VII.
' EU Directive 2001/80/EC, ANNEX VI (B).
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7.5 Flue gas analysers also measure Carbon Monoxide (CO) and Carbon Dioxide
(CO;), which are also present in the flue gas stream, although these gases are not
included in the EU Directive 2001/80/EC, their measurement follows similar
normalisation procedures in the gas analysers:

i COnormalised [mg/ Nm® ]: CO[measured in ppm] ){(20,9 ~%Oynormalised) 28 }

X
(20.9-%0,measured) ~ 22.4

ii. CO normalised [mg/Nm3 ]: co [measured inmg/m’ ] X {((20‘9 %0, measured)

ii. CO, normalised [mg/ Nm® ]= Co, [%] X (20.9—%02n0rmalised)
(20.9 — %0, measured)

7.6 In the case of dust (particulates) analysers using isokinetic sampling techniques
the following formulae are applicable:
1. Particulates Mass Flow Rate, Pr

P, [g /s] _ sampled dust mass x stack area
Test Durationx sampling nozzle area

B (M., — M, ) g]x Stack Area[mm®]x4

Test Duration [min]x 60 x 7z DN2 [mm®]

P, x60x60 N 20.9 - %0, normalised
Dry Flow Rate[Nm® | h] 20.9 - %0, measured

_ _o i
iii. Particulates[mg | Nm'] = (M, MFB)[g] x1000 Ix 20.9 — %0, normalised
Volume of Air Sampled [ Nm” | 20.9 — %0, measured

20.9-%0, normalised)}

ii. Particulates[mg | Nm’ | :{

iv. Flue Gas Water Concentration[g | Nm® ] = {Volume of Water Collected [ml]x 1000}
Intake Volume ofAnalyser Meter [ NI]
Where:
Mg = Dry Mass of sampling filter BEFORE
test
Mpa = Dry Mass of sampling filter AFTER test.

8.0 Procedures of Measurements

8.1 Detailed procedures of how the particulates and gas analysis tests are carried out
are presented in APPENDIX I and APPENDIX II respectively. APPENDIX II1
(developed by DPS laboratory staff) represents the data form that may be used to
noting of data for test.

8.2 Test duration for dust tends to be lengthy (2 to 3 hours) since the whole procedure
is rather laborious, even if no preliminary tests are carried out. Hence this is a
limiting factor on the frequency of testing for particulates, especially when more
than one plant is running.

8.3 Test duration for gases requires less time than that for particulates and, if testing
conditions permit, sampling from remote points at ground level can speed up the
whole procedure since permanently installed sampling probes are used for sample
collection.

9.0 Authorised Personnel & Responsibilities
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9.1 Only competent personnel authorised by their station managers are responsible for
using the analysers and taking measurements. Such competence is achieved by
following appropriate training programme/s organised in-house and/or externally
as and whenever necessary. For this scope individual records on any participation
in training programmes are to be kept by the station manager and the Human
Resources section of the Corporation. Station managers have to ensure that any
supporting services are provided to these personnel in order to take measurements.

9.2 Therefore it is the responsibility of these personnel to carry out the following tasks
and report to their direct superior and/or station manager about:

1. Plant Emissions performance

ii. Emissions measuring equipment malfunctions for immediate repair as
necessary

1il. Orders for consumables and equipment replacement parts

1v. Emissions measuring equipment re-calibration requirements as
necessary

V. Potential site, sampling equipment, environmental, chemical, physical,
and other health hazards, hence recommending appropriate control
measures.

9.3 On the other hand the station manager, after reviewing the emissions report, is
responsible to submit the report to the Chief Technical Officer for further
processing as necessary and reporting to other staff and sections as appropriate,
including the EU Affairs Office. It is the responsibility of the EU Affairs Office
to pass emissions data to MEPA, the regulatory Authority, when and as required.

10.0 Authenticity of Reported Data & Report Format
10.1  Emissions measurements involve the following sub-tasks:

1. Plan for emissions measurements
11. Carry out site measurements
1il. Collate date with plant operating conditions and fuel parameters
iv. Record data
V. Analyse and check data for consistency with expected performance
vi. Report data.

10.2 It is very important that only realistic and verifiable data is reported to the
station manager. If measured data is suspected to be false or incorrect records are
only kept by the personnel carrying out the test/s who will then evaluate the
possible reasons for the wrong readings and record such reasons. The personnel
concerned is also obliged to inform by e-mail or formal report the station manager
about any emissions measuring problems and keep record and report those periods
of plant operation when emission readings could not be taken.

10.3 The emissions report submitted to the station manager should include the
following details:

1. Basic plant operating conditions

11. Fuel Data

1. Basic stack description

1v. Actual stack conditions

V. Details about measured values during test

Vi. Normalised values, indicating error percentages and associated ranges
as reported by the instrument

vii.  Any other remarks relevant to the report.
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10.4  Appropriate separate report formats for particulate matter and gases are given
in APPENDIX IV and V respectively (developed by DPS laboratory staff).

10.5 Acceptable emission limit values (ELVs) as per Directive 2001/80/EC
(LCPD) vis-a-vis existing plants at Marsa and Delimara Power Stations are
presented in APPENDIX VI. This is based on the current operation practice of
the individual plants. Basically, given the existing circumstances and Directive
requirements, ELVs are those that have to be achieved by 1* January 2008 as
dictated by the same Directive.

11.0 Frequency of Measuring & Data Reporting on Emissions
11.1 Manual measurement of emissions should be carried out at a regular interval
as follows:
Conditions Particulates Gases
Plant steady state operation Fortnightly Weekly

After plant overhaul/repair works | Soon after plant is put | Soon after plant is put

on line and stabilised on line and stabilised

After emission equipment repair | Soon after equipment | Soon after equipment
works or recalibration is operational is operational

Remarks:

e At least one complete set of emissions data per plant per month

e Steady state plant conditions assume no soot blowing operations or
changes in load

e The above frequencies take into account the number of plants that may
be running simultaneously, the duration of the tests, environmental
conditions, and the other duties of the personnel involved in the tests.

12.0

Methodology & Procedures Reviews

12.1  The methodology and procedures presented in this document shall be subject
to a regular annual review. However any changes required by any personnel shall
be reviewed when necessary and implemented following approvals.

12.2  For traceability purposes amendments in the procedure are to be recorded and
documented as per Review Record Form, shown in APPENDIX VII.

12.3  Reviews in the procedure shall be carried out by those personnel appointed by
the Chief Technical Officer or his appointee, who will then approve or otherwise
any requested amendments.
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APPENDIX I: PROCEDURE FOR FLUE PARTICULATE SAMPLING

USING ISOKINETIC SAMPLING APPROACH

PROCEDURE

REMARKS

Equipment required at sampling site on duct

1 |Zambelli 6000 ISOPLUS Particulate Analyser

2 |Zambelli flue gas Refrigerator, Model WM 15

3 |Zambelli isokinetic probe + nozzle probe head c/w filter (head left loose to be
fitted on site to avoid handling damage)

Online printer ¢/w power and data cables

Associated electrical cables, leads

Associated flexible tubing (as indicated below)

Vacuum pressure gauge

Measuring cylinder

O 0| | N | B~

Electrical data sensor cable for probe to analyser

10 |Cooling water (2x5litre cans)

112 off 13mm open jaw spanners

12 |2 off 24mm open jaw spanners

13 |1 straight blade screwdriver

14 |Adaptor flange for probe to fit sampling nozzle housing

15 |PPE equipment as necessary at site

Preliminary Planning for Test

Inform Generation Officer about sampling requirement indicating which Boiler in
order to maintain steady loading conditions and not carrying out any soot blowing

Advise STO (Mechanical Plant) to send employees to transport equipment to
sampling site

Tasks to be carried out at office & laboratory

[Probe thimble filter preparation: Dry new thimble filter in oven for approx. 2
hours at 100degC in a sealed beaker

Take note duration of drying

Put thimble filter in desiccator for cooling and then weigh thimble in a precision
analytical scale.

grams

Place filter in thimble holder and mount in gas S-shaped sampling nozzle probe

handling without touching

head, ensuring air-tightness by tightening using appropriate spanners, and minimal

Use of 6mm S-shaped nozzle

Take current atmospheric pressure from Weather website

Convert from hPa to mmHg

Fill in Data Form

Refer to Appendix 111

Prepare items to be carried to site. Items are carried by MPS/DPS employees to
sampling site

On Site: Equipment Preparation prior sampling

Place analyser & cooler next to or just above sampling point, ensuring safety of
access and protection of equipment
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PROCEDURE

REMARKS

Fill cooler with water sufficient enough to cover cooling coil

Prepare electric extension cable from nearest power point

Connect electrically analyser, cooler and printer (including data cable to analyser)

Connect Cooler cooling water circulation tubing

Start Cooler to cool down water close to 0 deg C by checking circulation in tubing

Connect gas flexible tubing as follows:

1|From cooler to analyser ¢/w vacuum pressure gauge

2|From analyser outlet to atmosphere

[958

Gas velocity measurement: from positive pressure connection at Analyser to
ositive pressure pitot tubing connection on probe

N

Gas velocity measurement: from negative pressure connection at Analyser to
negative pressure pitot tubing connection on probe

9]

From S-shaped sampling nozzle probe connection to Cooler inlet

Connect gas data (temp., etc.) electric sensor as follows:

1|[From analyser inlet to probe connection

Set jubilee clip positions on probe for the 3 distance positions of the probe

Loosen blank flange from sampling nozzle and instead bolt up probe adaptor flange

On Site: Setting up Analyser

Switch on analyser and printer

Start set-up of analyser procedure by entering data references about:

1|Date and time of sampling

Various

Barometric pressure

mmHg

Type and size of duct

Rectangular / Round

Size of nozzle

6mm

K factor of differential pressure measurement tube (probe constant)

0.73

Probe distances

Various

Filter identification number

Enter as 1(nominal)

Filter weight

Enter as 1(nominal)

Sampling time

45 minutes

S| [N

—_—

conditions on site. Preferably a preliminary test is carried out to determine
actual conditions for data input into analyser.

Estimated water vapour content in flue gas, based on historical data & humidity

g/Nm3 (varies between 70 ~
125)

11{Normalisation temperature 0degC
12|Density of dry flue gas at STP 1.29
13|Nitrogen % 83
14|Oxygen % 3
15|Carbon Dioxide % 14

On Site: Leakage testing of probe (outside)

Run leakage test of probe when indicated by Analyser by blanking nozzle inlet by
thumb and watching vacuum gauge reading down to over 600mmHg. If OK test
can be started after inserting probe in sampling nozzle

Vacuum reading should
exceed 600 mmHg

On Site: Carrying out test

Insert probe by ensuring:

#Nozzle direction is in the direction of the coming flue gases

#|Place probe for first position
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PROCEDURE REMARKS
Note mechanical flow counter gas flow reading on analyser prior sampling litres
Start sampling procedure on Analyser and check performance for normal operation
Insert probe further to second position and check for small vacuum reading on After 15 minutes
vacuum gauge
Insert probe further to third position, after which the analyser will stop After 15 minutes
automatically

Collect flue gas condensed water in tubing next to probe into measuring cylinder  [Note quantity in ml

Empty flue gas condensed water at cooler end into the measuring cylinder using Note total ml reading
built in pump and on top of that collected from probe end. Change water
concentration when prompted by analyser and enter measuring cylinder value

Conclude test routine on analyser and take test printout, checking for consistency of
results in respect of:

Water vapour condensed quantity

Expected particulates measurement

Temperature conditions

Gas velocities

Flow rates

Duct pressures

Fe | e | | H

Error percentage ranges Preferably max range less
than 25%

Note mechanical flow counter gas flow reading on analyser after sampling litres

Remove probe from sampling nozzle and re-blank nozzle

Remove sampling nozzle probe head from probe assembly, ensuring particles are
collected inside filter by tapping S-tube appropriately

Empty cooling water of cooler using built in pump into jerry cans

Switch off equipment

Dismantle pipe work and all electrical cables

Re-pack equipment ready for handling back to laboratory

Tasks to be carried out at office & laboratory

Advise STO to send employees to collect equipment from site

Advise GO about completion of test

Dismantle thimble filter from holder and check for any anomalies, such as water or

other residues
Take a preliminary check of thimble weight prior drying grams
Dry thimble for the same duration and measure dry weight after test. grams

Collect data about Boiler and Fuel conditions during test from GO and laboratory

Enter data in Report Form Refer to Appendix IV
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APPENDIX II: PROCEDURE FOR FLUE GAS SAMPLING

On Site (Ducting) measurements using GreenLine 8000

PROCEDURE REMARKS

uipment required at sampling site on duct

GreenLine 8000 gas analyser unit (MCU: Main Control Unit)

N — |

GreenLine 8000 remote control unit (RCU) inside MCU case c¢/w interface
cable to MCU

Gas sampling probe

Heated gas sampling hose

Associated electrical cables and extension leads

Associated flexible tubing

2 off 24mm open jaw spanners

e ENEEe Y LU, | N N) LU

Probe adaptor flange to fit sampling nozzle on ducting

Tasks to be carried out at Office

Inform Generation Officer about sampling requirement indicating which
Boiler in order to maintain steady loading conditions and not carrying out
any soot blowing

Advise STO (Mechanical Plant) to send employees to transport equipment
to sampling site, if necessary

On Site: Equipment Preparation prior sampling

Place analyser next to or just above sampling point, ensuring safety of
access and protection of equipment

Prepare electric extension cable from nearest power point and connect to
analyser using analyser power cable

Loosen blank flange from sampling nozzle and instead bolt up probe
adaptor flange

Insert sampling probe and position by adjusting positioning cone Position probe in stack as per
ISO Standard requirements

Connect gas connection of sampling probe to gas inlet of heated hose,
ensuring gas-tightness.

Connect electrical connections of sampling probe to heated hose:
e Probe heater connection
e Probe temperature sensor

Connect gas outlet of heated hose to gas inlet of MCU, ensuring gas-
tightness

Connect electrical connection of heated hose to MCU:
e  Probe heater connection
e Probe temperature sensor

Connect MCU to RCU with appropriate extension cable using RS422 jack

On Site: Setting up Analyser

Switch on analyser MCU & RCU

Start set-up of analyser procedure including the auto zero routine, and
entering/checking data references as necessary in the set-up menu,
including mainly:

1 | Date and time of sampling Various
2 | Type of fuel Various
3 | Fuel parameters If necessary
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PROCEDURE

REMARKS

4 | O, reference value, depending on type of plant being measured (Steam
Boiler or CCGT) and type of fuel being used

% Value: 3% Boilers, 15%
CCGT for liquid fuels

5 | Engineering units used

ppm or mg/m’, °C or °F,
pressure units, others

On Site: Carrying out test

Start sampling test from RCU

Note measured readings for SO, and NO,. Note: SO, readings take longer
to settle

When readings on RCU have stabilised, take note of readings and print
report on RCU

Approximately 15 min.

Disconnect MCU from process

Switch the MCU off leaving the RCU on. The MCU unit begins a purging
process of about 2 minutes and countdown is displaced on RCU. When the
process ends the MCU pump switches off

Switch off RCU.

Remove sampling probe from sampling nozzle and re-bolt blank flange on
nozzle.

Disconnect and re-pack all equipment ready for handling back to
laboratory

Note: It is advisable to purge analyser using fresh air as the source if test is
run for a second and other consecutive turns, in order to re-zero the
sampling cells, by letting fresh air intake at gas inlet prior running test.

Ta

sks to be carried out at office & laboratory

Advise STO to send employees to collect equipment from site

Advise GO about completion of test

Collect data about Boiler and Fuel conditions during test from GO and
laboratory

Enter data in Report Form

Refer to Appendix V

General Note:

On On-site measurement remotely using installed heated sampling line for online
automated measuring system:

When the plant concerned has installed heated sampling lines for online automated
measurement of flue gases concentrations the GreenLine 8000 manual analyser can also be
used to carry out the tests by tapping from the gas line entering the automated equipment at
ground level, remotely from the flue gas ducting. Hence this approach will do away with the

ne

ed to install the sampling probe.

This approach will involve connecting flexible gas tubing to the connection point on the
panel (in lieu of the probe), ensuring that the gas suction pump on the panel is switch on
when carrying out the test in order to assist the peristaltic pump installed in the MCU.

This approach is only justified if the results will be consistent with results obtained as
detailed in the procedure above.

Att:
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APPENDIX III: EMISSIONS MEASUREMENT DATA FORM

DETAILS UNITS VALUES

Date
Time
Barometric Pressure
Site
Boiler Number
Position

Stack Description
Shape Round/Rect.
Diameter or L x B mm
Angle Degrees
Probe Distance 1 mm
Probe Distance 2 mm
Probe Distance 3 mm
Probe Distance 4 mm
Probe Distance 5 mm

Stack Conditions
Stack Inlet Temperature °C
0, %
SO, ppm
NOx ppm
CO ppm
CO, %
(NO, ppm

Boiler Conditions
Load MW
Steam Flow T/h
Number of Burners
Fuel Flow to Burners T/h
Fuel Temperature °C

15 of 25
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DETAILS UNITS VALUES
Fuel Pressure Bar
02 Furnace Outlet %
FD Fan % Open
ID Fan % Open
Atomising Steam Pressure Bar
Particulates
Duration of Analysis min
Nozzle Diameter mm
Trip Counter Before L
Trip Counter After L
Filter Paper Before g
Filter Paper After g
Volume of water collected mL

NOTE: Form is the one developed by DPS laboratory staff.
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APPENDIX IV: PARTICULATE MATTER (DUST) REPORT FORM
(Showing typical data. Form is the one developed by DPS laboratory staff.)

Particulates Report

Date

Time

Barometric Pressure
Site

Boiler Number
Position

Fuel Oil

Boiler Conditions

6/19/2006
10:21 -11:39
766
Delimara
1
After Gas/Air Heater
Ruby

Stack Conditions

Stack Inlet Temperature  °C 164
(o)) % 2.7
CO, % 10.02
Average Velocity m/s 18.65
Fuel Data
Density @ 15°C Kg/m3 987
Sulphur Content %(m/m) 1.00
Pour Point °C 3
Flash Point °C 104
Carbon Residue %(m/m) 13.7
Water and Sediment %(VIV) 0.1
Ash Content %(m/m) 0.03
Nickel - Vanadium mg/Kg 32-23
Sodium content mg/Kg 46
Asphaltenes content mg/Kg 7.80
Hydrogen Sulphide mg/Kg -
HFT %(m/m) 0.07
Viscosity @ 50°C cSt 415
Net Calorific Value Kcal/Kg 9,705

Results Normalised at 3% Oxygen 273 °K

Load MW 58
Steam Flow T/h 243
Number of Burners 6
Fuel Flow to Burners T/h 15.3
Fuel Temperature °C 115
Fuel Pressure Bar -
O, Furnace Outlet % 1.02
FD Fan A Nm*/hr 841
FD Fan B Nm®/hr 884
Atomising Steam Pressure Bar -
CO, Furnace Outlet % -
Particulates
Duration of Analysis min 43.44
Nozzle Diameter mm 6
Trip Counter Before L 8151
Trip Counter After L 8835
Intake Volume Gas meter NL 612.88
Filter Paper Before g 2.9550
Filter Paper After g 3.0296
Volume of water collected mL 70
Number of Points Sampled 3
Probe Distance 1 mm 600
Probe Distance 2 mm 1150
Probe Distance 3 mm 1650
Stack Description

Shape Round/Rect Rectaarng ul

. 1550 x
Diameteror L x B mm 4200
Area mm? 6510000

Remarks:
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APPENDIX V: EMISSION GASES REPORT FORM
(Showing typical data. Form is the one developed by DPS laboratory staff.)

Boiler Conditions

Load
Steam Flow
Number of Burners

Fuel Flow to Burners

Fuel Temperature
Fuel Pressure

O, Furnace Outlet
FD Fan A

FD Fan B
Atomising Steam
Pressure

CO, Furnace Outlet

Density @ 15°C
Sulphur Content
Pour Point

Flash Point

Carbon Residue
Water and Sediment
Ash Content

Nickel - Vanadium

Sodium content
Asphaltenes content

Hydrogen Sulphide
HFT

Viscosity @ 50°C

Net Calorific Value

MW
T/h

T/h
°C
Bar
c./0

Nm?®/hr

Nm?®/hr

Bar
%

Fuel Data

Kg/m3
Y%(m/m)
°C
°C
%(m/m)
% (VIV)
Y% (m/m)
mg/Kg
mg/Kg
mg/Kg
mg/Kg
Y%(m/m)

cSt

Kcal/Kg

Flue Gas Analysis Report

Date

Time

Site

Boiler Number
Position

Fuel Oil

59
239

14.9

117
8.5

3.93
876
886

12.9

987
1.00

104

13.7
0.1
0.03
32-23

46
7.80
0.07
415

9,705

11/21/2005

14:25- 15:17
Delimara

2

After Gas/Air Heater
Ruby

Stack Description

Shape Round/Rect
Diameteror L x B mm
Area mm?

Stack Conditions

Duration of Analysis min
Number of Points Sampled
Probe Distance 1 mm
Probe Distance 2 mm
Probe Distance 3 mm
Stack Inlet Temperature °C
Net Efficiency %
Combustion Air Control A
O, %
SO, mg/m3
NOx mg/m3
CO mg/m3
CO, %
NO, mg/m®
Normalised Conditions
Temperature °K
0O, %
SO, mg/Nm?
NOy mg/Nm?
CcO mg/Nm?
CO, %
NO, mg/Nm?
NOr mg/Nm3

Remarks: Fuel data is that provided by vessel's Certificate of Quality
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APPENDIX VI: ACCEPTABLE EMISSION LIMIT VALUES FOR

MARSA & DELIMARA POWER STATIONS

Plant Type Turbine | Commissioning | Thermal Dust SO, NOx
Reference Capacity year Capacity | (Particulates)
MW MWth mg/Nm’ mg/Nm’ mg/Nm’
Marsa
37 Steam 30 1970
) Steam 30 1970 220 50 1700 450
5" Steam 30 1982
G Steam 30 1983 240 50 1700 450
7 Steam 30 1984 250 50 1700 450
8 Steam 60 1987 250 50 1700 450
Delimara
1" Steam 60 1991
5 Steam 0 1992 380 50 1180 450
3A CCGT 37 1995 121 50 1700 450
3B CCGT 37 1995 121 50 1700 450
GENERAL NOTES:
1. Values are based on the requirements indicated in Article 4(1) and (3) and ANNEX
1V (part A), ANNEX VI (part A), and ANNEX VII (part A) of EU Directive
2001/80/EC (LCP Directive).
2. Indicated values are those that are to be achieved by 1* January 2008.
3. Values are based on existing plants having a rated thermal power input greater than

50MWth but not exceeding 300MWth.

'” Marsa Plants Nos. 3 and 4 are considered as one unit since they exhaust from a common stack.
'8 Marsa Plants Nos. 5 and 6 are considered as one unit since they exhaust from a common stack.
' Delimara Plants Nos. 1 and 2 are considered as one unit since they exhaust from a common stack.

Attachment 08 EMS Procedures
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APPENDIX VII: REVIEW RECORD FORM

Revision | Prepared or Reviewed by Approved by | Date Amendments
No. requested by
Ing. C. Brincat | Dr. Ing. J. Vassallo
Original Mr. M. Aquilina
[Others, as necessary]
1
2
3
4
5
6
7
REMARKS:

1. This record form is useful for traceability of changes/amendments in the methodology
manual.
2. Details about amendments should list only the relevant clause reference number/s.
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APPENDIX VIII: LIST OF CERTIFICATES AND OR DECLARTIONS
OF CONFORMITY & QUALITY ASSURANCE OF SAMPLING
EQUIPMENT

1. ZAMBELLI: EC Conformity Declaration

B

zambelli Sin m

L
Strumenti per il controllo della qualita dell’aria 1530001 - Cort. o888
Sistemna Qualita Certificato

Gap. Boc. € 2600000,00 Int. wers. - C.C.LAA. Mlano 1355115 — Aeg. Trio. di Miano 201854/5635/44 — C.F. & F. [VA: 04530620153
DE LEGALE: Via &.| 14/12 - 20010 Baregglo (MI} - 83EDE OPERATIVA: Via Torno, 14 — 23010 Saregglo (M1)
'S - Fax+35.02.5025124% - Asslelonza Teanloa: Tel 33,02 50361 155 - NTERHET: waw zszambell.com - E-MAIL: Infozszambell.com

Commerolale: Tel.+35.02.503

EC CONFORMITY DECLARATION

MANUFACTURER: Zambelli S.r.l.
Wia Torino, 14 - 20010 Bareggio (MI}
Tel. 02/90361324 — Fax 02/90361249

Zambelli S.rl. with head office placed in via Torino, 14 - 20010 Bareggio (Milan - Italy) hereby de-
clare under their exclusive responsibility that the automatic “isokinetic” unit model 6000 ISOPLUS
serial number produced by their firm and assigned to the air sampling is in compli-
ance with what established by the Directives:

EC/98/37 Machines Directiives

EEC/89/336 Electromagnetic compatibility Direcfive
EEC/73/23  Low Voitage Directive

STRUMENTO CODICE - MODELLO
PF 11061 — 6000 ISOPLUS [l
Automatic “isokinetic” unit PF 11061C — 6000 ISOPLUS
{(EXTERNAL PUMP EXCLUDED) L]

Working ambient aimosphere
UNI EN 12919 | Sampiing pumps with flow rates upper than 5 Ymin for chemi-
cal components

PARTICULAR INSTRUCTION : Follow carefully what indicated in the manual of instruction.

Bareggio, 19/09/2006

zambelli srL

Admininstrator
Giorgio Zambell

Conformity declaration, code: SL ZAMBELLI COMFORMITY CERTIFICATE Pag. 1di1
File: [2006/cor!)] d:\documents and settings'jesevas.enedomainimy
documentsidocuments_jvijv_enemalta_files\eu affairsinew approachizambelli comformity certificate.doc
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2. ZAMBELLI: UNI EN ISO 9001: 2000 ICIM Certificate

ICIM

CERTIFICATO n. -
CERTIFICATE No. =

I CERTIFICA CHE IL SISTEMA DI GESTIONE PER LA QUALITA' D!
WE HERERY GEBTIFY THAT THE QUALITY MANAGEMENT SYSTEM OFERATED BY

ZAMBELLI S.r.l.

LINITR' QPERATIVE
GPERATIVE UNITS

Via Torino, 14 - 20010 Bareggio (Ml)
ltalia

E' CONFORME ALLA HORMA
1S IN COMPLIANCE WITH THE STANDARD

UNI EN ISO 9001:2000

PER LE SEGUENTI ATTIVITA'
FOR THE FOLLOWING ACTIITIES

EA: 19

Progettazione, preduzione & assistenza
di strumenti per il controllo della qualita dell'aria.
Design, production and assistance
of instruments for air quality control,

Fierivai o Wi e Dl e bt atilith cie repuisi csdly o 150 30012000,
Aefer in Cually Manua’ for cetsis of applicarian ko 150 9007, 2000 raquinsness.
B presente cerSTicold & sogetio i ispetio del ragaiaments per s ceriicazions de silami o gastiona per b3 qualta dabe arlesds.
T wss and the valky of Mis certificate shal salicly fu ssquiremanty of the rulos fo the carffication of ComBay quedly manageman! Syoiens.

Ciala eenigalons Emision somesiis Data di scadenza
2110/1896 2110/2005 20110/2008
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3. ZAMBELLI: ISO 9001: 2000 IQNet Certificate

:Net —

THE INTERNATIONAL CERTIFICATION NETWORK

CERTIFICATE

IQNet and its partner
CISQ/ICIM
hereby certify that the organization

ZAMBELLI S.r.l.
Via Torino, 14 - 1-20010 Bareggio (MI)

*
= *** *

****

for the following field of activities

Design, production and assistance of instruments for air quality control.

has implemented and maintains a

Quality Management System
which fulfills the requirements of the following standard

ISO 9001:2000

lssued on:  2005-10-21
Validity date: 2008-10-20
Registration Number: |T-7967

]
Fabio Roversi Gianrenzo Prati
President of IQNet President of CISQ

IQNet Partners™;

AENOR Spain AFAQ France  AIB -Vingotte International Belgium ANCE Mexico APCER Porfugal  CIS0) Jtaly CQC Ching  COM Ching
C3Q Czech Republic  Cro Cen Croatia DOS Germany DS Denmark  ELOT Greece FCAV Brazil FONDONORMA Venezuela

HEQAA Hong Kong  ICONTEC Colombia  TMNC Mexico TRAM Argentina  JOA Japan  KEMA Netherlands  KFQ Korea  MSZT Hungary

Memko Certification Normway NSAL frefand OQS Austria PCBC Poland  PSB Cerification Singapore QM1 Canada  RR Russia
SAl Global Austrafia SFS Finland  SH firael  S1Q Slovenia  SQS Switzerland SRAC Romania TEST SI Petersburg Russia
YUQS Serbia and Momtenegre
ICet 1 represented in the USA by the Following parmers: AFAQ, AIB - Vingotte International, O i'ﬁQ DS, KEMA, NSAL OMI and SAT Global
*The list of IQNet partners is valid at the time of issue of this certificate. Updated information is avaifable under www.ignet-certification.com
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4. EUROTRON: Declaration of Conformity

EUROTRON nctruments 3 .p A, CAPITALE SOCIALE: € 520,000 Interamente wersail

-.-':.lg;‘.l_’\:elér_’e:'uli:la-'d' E\J Y Reglsino imprese Tribunale dl Milanc n* 135001

20039 3agto 3. Siovannl (fl} IT. — 5 - . -
b . S Mr MECc. MIDSI0SS - C.C.LALA Miane p* 1050552

T +35-0Z 2488201 - Fax: +35-02 244028E Sartita L'V A = Cod Flscale n* 0S34T400155

E-mail: infoifewriron.cam | -

VAT Reg. IT 05347400155

eurotron

e— e e B B B B B

Declaration of Conformity

We: Eurotron Instruments Spa
{(Suppliers name)

Via Casiraghi 409 20099 Sesio S.Giovanni  laly

{address)
declare under our sole responsibility that the products listed below:

Portable combustion gas analyzer type GreenLine 8000 cat. 7848
Portable combustion gas analyzer type EcolLine 6000  cat. 7846
Portable combustion gas analyzer type EcolLine 4000  cat. 7824
Portable combustion gas analyzer type Ecoline 2000  cat. 7816
Portable combustion gas analyzer type UniGas 3000+ cat. 7823
Portable combustion gas analyzer type UniGas 2000+ cat. 7822
Portable combustion gas analyzer type UniGas 1000  cat. 7820

to which this declaration relates is in conformity with the European Standards titled “Specification for portable electrical
apparatus designed to measure combustion flue gas parameters of heating appliance™

EM 50379-1 Part 1 General requirements and test methods ( valid for all models )
EM 50370-2 Part 2 Performances requirements for apparatus used in statutory inspections and
Assessment | valid for all models excluding UniGas 1000 with ordering code table B=2 )
EM 50379-3 Part 3 Performance requirements for apparatus used in non-statutory servicing of
gas fired heating appliances { valid for all models )

The following Mormative Reference are also applicable and the above indicated equipments are declared in Conformity
also with the Standards listed below:

EN 50270 EMC compatibility — Apparatus fo measure combustible or toxic gases or oxygen

EM 50271 Apparatus to measure combustible or toxic gas or oxygen. Reguirement and fests
for apparatus using software and/or digital technologies

EM 60335-1 (1994) Safety of household and similar electrical appliance  Part 1: General
requirements.

EM 60359 (2002) Electrical and electronic measurement equipment - Expression of
performance

EM 60528 (1991) Degree of protection provided by enclosures (IF Code)

Eurotron has found that all listed equipments are in conformity with the listed Standards and
continuing production is assured to conform with the indicated specifications and standards

Sesto S.Giovanni,_Januwary 15t 2006

Eurotron Instruments Spa
o]
¢
AFotiyes,

wo
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S. EUROTRON: UNI EN ISO 9001: 2000 GASTEC Certificate

GASTEC hereby declares that the company

| EUROTRON INSTRUMENTS S.p.A.

with registered office in Milane - (M) - ltaly

has demonsirated to operate a quality management system
UNI EN I1SO 9001:2000

on the following activities:

design, production, sales and after sales-service of gas

analysis and monitoring equipment,
test, measurement and calibration equipment

and systems and non contact infrared thermometers.

JONVINSSY ALITVNO

for which the company has instituted and realized
a quality system at the following site:

Viale F.lli Casiraghi, 409/413 - 20121 - Sesto San Giovanni - (M)

The presant certificate was issued according to GASTEC procedures.
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Attachment 9

Tender for Biocide Dosing Services against
Micro & Macro Fouling



Enemalta Ref:

TENDER FOR SERVICES TO KEEP CULVERTS, CONDENSERS AND HEAT EXCHANGERS

FREE OF MICRO AND MACRO FOULING.

Offers are invited for the services to dose and keep free of Micro and Macro fouling
the culverts, condensers and other heat exchangers at the Marsa Power Station.

1.0

1.1

1.2

1.3

1.4

2.0

2.1

Purpose of Tender

To provide all necessary equipment and chemicals for the dosing of a sea-water
anti-fouling system at Marsa Power Station. This system will be designed to keep
and maintain the sea-water circuits free from micro and macro fouling. The sea-
water circuits are to be taken to be all cooling water and other circuits exposed to
sea-water from the seawater intake to the discharge point and includes all screens,
headers, pipes, pumps, heat exchangers and condensers.

To provide monitoring equipment to evaluate the effectiveness of the anti-fouling
system.

To provide monitoring equipment to determine the levels of residual chemicals
and by products of the dosing process at the sea-water outlet, in order to ensure
that the levels of chemicals discharged to the marine environment are kept to less
than 50% of the limits imposed by local or EU legislation or Directives.

To provide technical support, including system and dosing optimization and
maintenance and spare parts for the system (one year supply of consumables and
strategic spare parts are to be kept on site). Technical specialists, expert in anti-
fouling processes and disinfections, are to supervise the dosing of the anti-fouling
treatments, and are to carry out periodic on-site visits (once per 2 weeks for the
first three months, subsequently monthly, and to be available on-call in event of
system mal-function or failure of the treatment. The dosage rate is to be
determined by the Technical specialist, and this is expected to vary according to
the prevailing sea-water conditions, flow rate and season.

Description of Sea-Water Circuits

Marsa Power Station can utilize a maximum of 43,300 m’/hr of sea-water for
cooling of the steam turbine condensers and auxiliary heat exchangers, and
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Tender for the provision of a Sea-Water anti-fouling system at Marsa Power Station

approximately 300m’/hr for seawater evaporators. However, the average daily
sea-water cooling flow is 33,000 m*/hr. Enemalta will inform the supplier of any
plant taken out of service or placed in service if this affects the sea-water flow.

The dosing points for the anti-fouling system will be located as close as possible
to the sea water intake. Any attachments to the concrete walls are to be made
using stainless steel (316) or better fittings only, and precautions must be taken to
avoid long team corrosion of the steel reinforcing structure.

A schematic diagram of the culverts and position of units is being attached for
reference. A temporary division wall (dam board) is normally fitted between
units 4 and 5, such that the South Culvert (Twin) feeds units 5, 6 and 8, while the
North Culvert (Main) feeds units 1, 2, 3, 4 and 7. The division wall may be
shifted, and additional walls installed, to permit isolation of parts of the culvert for
maintenance. The Main Culvert has a cross-sectional area of 6.37m?, while the
Twin Culvert an area of 7.24m’. The latter is divided from the middle by a
dividing wall, 3.62m” each side.

Seawater from the Grand Harbour is utilized to cool the condensers of the eight
conventional steam driven turbo-generators. The seawater temperature varies
between 12°C in winter to 30°C in summer. This water passes first through the
seawater intake, which prevents any floating or coarse material from entering the
culverts. Downstream it passes through seawater screens, which stops other less
coarse material. These culverts are constructed in the underlying rock and lined
with concrete. The floor level of these culverts is between 5.5m and 6.2m below
sea level.

It is the responsibility of the Tenderer to carry out any tests and analyses of the
seawater composition, prior to submission of offers. Tenderers will be deemed to
have familiarized themselves with the site before submitting tender. State of
system before start of service shall be talequale.
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Tender for the provision of a Sea-Water anti-fouling system at Marsa Power Station

2.2 The technical characteristics of the components of the sea-water condensers are
tabulated below:
Description T/A T/A T/A T/A T/A T/A T/A T/A Evaporat

1 2 3 4 5 6 1 8 o

Seawater flowrate 1,300 1,300 3,200 2,700 3,000 3,000 3,000 5,200 150

per pump m*/hr

Number of pumps 2 2 2 2 2 2 2 2 3

Pass 2 2 2 2 1 1 1 3

Number of tubes 2,008 2,008 5,000 4,200 4564 4564 4564 12,060

Material of tubes

m Brass m Brass m Brass m Brass m Brass m Brass m Brass m Brass 3121
Rl 254 254 25.4 254 19.05 19.05 19.05 254
Thickness swg 18 18 18 18 18 18 18 18
Tube length m 6.78 6.78 73 7.3 7.98 7.98 7.98 5.86

AP in bar across
condenser (sea- 0.3 0.3 0.3 0.3 0.2 0.2 0.2 0.42
water) — maximum

3.0

3.1

3.2

33

Conditions of Supply

As stated in the description of purpose, an anti-fouling treatment — disinfection of
the sea-water used for the cooling of the steam turbine condensers and other heat
exchangers is required. This anti-fouling/disinfection treatment is to conform to
the following conditions:

Use of chlorine gas, whether supplied as liquid chlorine in pressurized cylinders
or generated on site is not permitted.

For all antifouling treatments, the maximum permitted concentration (residual) of
the antifouling chemicals and any by products resulting from the dosing at the
outlet of the condensers is to be less than 50% of the current limits set by local or
EU legislation/Directives, whichever is the lowest, for discharge into the marine
environment. The Supplier shall be responsible for periodically analyzing the
composition of the sea-water discharge at the outfall to the marine environment.

At the dosage recommended by the Supplier, the formation of micro and macro
fouling is to be inhibited within the complete sea-water circuit. The sea-water
circuit is to be taken as all parts exposed to sea-water from the bar screens at the
sea-water inlet through all pipe-work, pumps, heat exchangers, condensers to the
sea-water outfall. The Supplier shall be responsible for periodic examination and
testing of the sea-water in order to establish appropriate dosing rates.
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Tender for the provision of a Sea-Water anti-fouling system at Marsa Power Station

34

3.5

3.6

3.7

3.8

3.9

3.10

4.0

4.1

4.2

43

4.4

The recommended dosing rates are to keep and maintain the heat transfer capacity
of all heat exchangers and condensers at a maximum value with no equipment de-
rating.

At 500% of the maximum recommended dosage, the treatment shall not cause
corrosion in any of the materials used in the sea-water circuit.

Should the limits, established by local or EU legislation/Directives, be reduced,
during the operational period of the contract, the dosing and scope of
supply/guarantees shall be modified accordingly.

If the proposed anti-fouling treatment requires that two or more chemicals be
mixed (in order to react together) and a gaseous product or by product is
generated, and this gaseous product is considered hazardous, then the mixing of
the chemicals is to take place underwater, close to the intended dosing point(s).
Above ground generation of hazardous gases is not permitted.

The anti-fouling treatment shall not release into the atmosphere any noxious
gases, which can be released into the atmosphere, and can be irritating to, or
detrimental to the health of the site personnel. The complete process of the anti-
fouling treatment shall comply with local health and safety regulations.

If as a result of the anti-fouling treatment, there are discharges (of chemicals,
gases or other by-products) which exceed the limits established by local or EU
legislation, and as a consequence Enemalta is subjected to penalties or fines, then
the Supplier will be bound to reimburse Enemalta these fines/penalties and all
associated costs.

Scope of Supply

The Supplier will be responsible for determining the optimum dosing rates and
durations to keep and maintain the sea-water circuits free of micro and macro
fouling and to maintain the units at full capacity with no de-rating

The dosing equipment provided is to be capable of operating fully automatically,
although full manual control and monitoring is to be provided.

A complete operations instruction manual is to be provided (10 copies).

An accurate and reliable monitoring system to determine the level of fouling is to
be provided. The system provided is to be comprehensively and clearly described
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4.5

4.6

4.7

4.8

4.9

4.10

4.11

4.12

4.13

in the technical documentation submitted to Enemalta for evaluation. All field
instrumentation necessary, together with any specialized laboratory
instrumentation and chemicals are to be described and included in the scope of
supply. The monitoring system may employ electrical/electronic sensor, chemical
or biological analysis or any combination of the above.

All necessary chemicals, materials, or instruments, required for the monitoring of
the residual concentration of dosed chemical at the outlet of the condensers is to
be included in the scope of supply.

All necessary spare parts, as listed in the relevant documentation to be submitted,
to ensure an uninterrupted operation of the antifouling treatment plant, at the
recommended dosing rates, are to be supplied and kept on site. The entire
antifouling plant is to be maintained by the Supplier.

A progress report is to be submitted in electronic form, after every technical visit
(every 2 weeks for the first 3 months, subsequently monthly). This report should
include as a minimum dosage rates, chemicals consumed, analysis of
effectiveness treatment, residuals at discharge, sea-water analysis etc.

All changes in the recommended dosing rates/duration are to be communicated to
Enemalta on an agreed format.

The dosing plant and associated installation will conform in all respects to the
requirements of local/EU legislation/Directives, whichever are more onerous and
to best engineering practice. The Tenderer is to clearly state the limits of
supply/terminal points and to identify those services/supplies required from
Enemalta.

All chemical storage vessels and pipe-work are to be certified as confirming to the
appropriate regulations. All storage vessels are to be located in or above adequate
containment areas in order to protect against spillage.

The supplier is to provide a ‘telephone hotline’ service where problems may be
reported and technical advice/assistance provided. A modem connection to the
anti-fouling monitoring system is considered desirable.

The level of fouling will also be monitored by means of plaquettes installed in the
sea-water circuit as agree with Enemalta Technicians. These plaquettes will be
supplied by the supplier of the anti-fouling treatment system and will be of an
approved material. The plaquettes will be used to determine penalties to be
applied for failure to inhibit the formation of micro and macro fouling. The
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4.14

5.0

6.0

6.1

6.2

number of plaquettes will depend on the number of dosing points and circuits and
installed at locations agreed to, prior to commencement of the treatment.

The supplier will provide training in the operation of the dosing and monitoring
plant to all operations personnel involved with the sea-water circuit. In particular
the following is to be provided.

(a) Anti-fouling system concept and design, optimization techniques. For
operations engineers and supervisors.

(b) dosing plant operation, including manual and emergency (in case of mal-
function) operation, for all personnel.

(©) dosing plant routine maintenance.

(d) Safety procedures required to be followed for normal or emergency
operation and in the event of chemical spillages, dosing pipeline rupture
etc.

Since all operations personnel involved are to be trained, and since these

personnel work on 4-shift basis, 4 training sessions each for the above Training
will need to be provided by the supplier.

Duration of Contract

The duration of this contract for the provision of anti-fouling treatment will
initially be for one (1) year extendible at Enemalta discretion up to a maximum of
two (2) years. Enemalta may terminate the Contract by giving notification three
months prior to the renewal date, otherwise the contract will be renewed
automatically. Enemalta may also terminate the contract in the event of persistent
or repeated heavily fouling, de-rating of units (defined in section 7) or in the event
that any of the guarantees in section 6 are infringed by the Supplier.

Guarantees

The following conditions shall be guaranteed.

The proposed anti-fouling treatment system shall keep the sea-water circuits free
of micro and macro fouling, in particular all sea-water pipe-work, heat exchangers
and condensers.

All chemicals used, and any by products produced as a result of the dosing shall

be environmentally acceptable and shall conform to local/EU legislation and
directives.
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6.3

6.4

6.5

6.6

6.7

6.8

6.9

7.0

The residual chemicals at the condenser outlet and any produced by products,
shall not exceed 50% of the limits established by local/EU legislation/directives
which ever are lowest.

The treatment shall not cause corrosion in any materials existing in the plant.

The dosing plant shall be installed using the best available technology and best
engineering practice, and shall conform to local/EU legislation and directives. The
Tenderer shall guarantee the continued good operation of the anti-fouling
treatment dosing equipment and adequate supply of all required chemicals on site.

The fouling monitoring system shall periodically be accurately checked. The
monitoring system, together with the plaquettes installed in the sea-water circuit
will be used to determine the level of fouling and any consequent penalties to be
applied. The plaquettes will be checked periodically — on every technical visit or
more frequently if required, in the presence of the Supplier representative or
Technical specialist. Photographs will be taken and included in the periodic
progress reports.

The Tenderer shall complete and submit a schedule of guarantees, where the
maximum guaranteed discharge level of the anti-fouling treatment chemicals or
by-products is stated. The maximum recommended dosing rate is to be stated.

The Supplier shall deposit a Bank guarantee in an approved form for the value of
10% of the first two years contract for the anti-fouling treatment, based on the
quoted rates and sea-water flow-rates of 33,000m’/hr.

The turbine condenser tubes are kept clean and the units can operate at their full

nominal capacity without having to operate at low vacuum or without having to
de-rate the turbine output because of low vacuum.

Penalties

Plaquettes will be placed in the sea-water circuit, at locations agreed to prior to
commencement of the dosing. These plaquettes will be examined periodically
and the following information recorded and trended:

(a) percentage increase in weight

(b) percentage area with visible Bioforms

(©) surface bacteria count per cm?
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7.1

7.2

7.3

7.4

7.5

7.6

7.1

7.8

The presence of visible Bioforms on the surface of the plaquettes will be
considered as a failure of the antifouling treatment system to inhibit both micro
and macro fouling. Each plaquette will measure approx. 200cm? surface area (per
side) giving a total surface area of ~ 400cm?. The plaquettes shall be removed for
inspection and then returned to the original location. They shall not be replaced
periodically, except in case of non-recovery.

Light fouling is defined as the presence of visible Bioforms over an area between
0.1% and 0.2% of the total area of each plaquette in question, over a 14 day
period.

Medium fouling is defined as the presence of visible Bioforms over an areca
between 0.2% and 0.4% of the total surface area of each plaquette in question,
over a 14 days period.

Heavy fouling is defined as the presence of visible Bioforms over an area in
excess of 0.4% of the total area of each plaquette in question, over a 14 days
period.

For light fouling, as defined above, over a period of 14 days, the penalty shall be
Lm3000. For light fouling which persists for a second consecutive 14 days, the
penalty will be Lm6,500 and the fouling shall be deemed to be medium fouling.

For medium fouling, as defined above, over a period of 14 days, the penalty shall
be Lm6,500.

For medium fouling which persists for a second consecutive 14 day period, the
penalty will be Lm15,000, and the fouling shall be deemed to be heavy fouling.

For heavy fouling over a period of 14 days, the penalty shall be Lm15,000.
Should the heavy fouling persist or should there be repeated incidents of heavy
fouling, Enemalta shall reserve the right to terminate the contract as described in
clause 7.8.

If units are de-rated due to low vacuum because of fouling or dirty condenser
tubes, the following penalties will apply:

a. For Unit Nominal Rating 60MW Lm 2000 per day
b. For Units Nominal Rating 30MW Lm 1000 per day
c. For Units Nominal Rating I0OMW Lm 350 per day

In the event of persistent or repeated heavy fouling, the antifouling treatment shall
be considered to be unsuccessful. In this case the following conditions shall

apply:

7.8.1 Enemalta reserves the right to terminate the contract.
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8.0

8.1

8.2

8.3

8.4

8.5

8.6

7.8.2 The Supplier is obliged to remove all dosing equipment and related
installations from the site at his own expense. The site is to be made good
as originally taken over by the supplier.

7.8.3 The supplier is obliged to either clean the fouled sea-water system and
bring them to the original condition, at his own expense, or failing this,
Enemalta shall carry out or sub contract the works at the Suppliers
expense.

7.8.4 Any and all costs incurred by Enemalta as a result of the failure of the
anti-fouling treatment system, including lost generation, reduced
efficiencies and any additional generation costs shall be reimbursed by the
supplier.

Documents to be Submitted with Tender

Engineering design specification of the dosing equipment, including types and
manufacturers of critical components and schematics showing clearly the process
connections.

Design calculations based on analysis of seawater for the appropriate/
recommended dosing rate.

Proposed method of monitoring the performances of the antifouling treatment, i.e
monitoring that the development of micro and macro fouling is effectively
inhibited. The proposed method will be subject to evaluation and approval by
Enemalta. The proposed method must be supported by adequate technical
documentation to permit this evaluation and must additionally include references
and/ or case studies if available.

Reference list (including contact details) of installations where the antifouling
treatment has been used, particularly for the large scale sea-water applications in
the Mediterranean Sea.

Case studies, if available, of the effect on the Marine environment of the use of
the proposed seawater anti-fouling treatment.

Test results by an independent laboratory that the anti-fouling treatment when
used at 500% of the maximum recommended dosage causes no corrosion on any
of the materials in the sea-water circuit. The maximum recommended dosing rate
shall be that given in the schedule of guarantees.
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8.7

8.8

8.9

8.10

8.11

8.12

8.13

9.0

The laboratory/field analysis procedure to monitor the chemical discharges to the
marine environment. Monitoring of the residual is to be either on-line or periodic
(during dosing).

Draft operation and Maintenance manual, including lists of recommended spare
parts and the expected maintenance program.

Full details of all chemicals used, including Material Safety Data Sheets,
Technical data sheets and Certification by an Independent authority that the

chemical is safe for use and conforms to EU standards.

Earliest commencement date (after award of contract) and bar chart giving
installation and commissioning program.

Schedule of Technical Assistance.
Schedule of Training.

Schedule of Guarantees.

Price Schedule

Treatment per 1,000,000 m’ of seawater flow. The Tenderer should also submit a
price schedule based on a fixed rate for treating 1,000,000m? of seawater for the
1% year and for the 2™ year treatments.

To calculate the monthly rate the following will be taken into consideration. Any
operational changes will be communicated to the supplier as soon as changes are
effected or planned:

a. The number of hours a unit remains in service.

b. The number of circulating pumps on each unit in service.

1.e. If the cost is Lm X per 1,000,000 m’ and the following units are in service
than the amount due after one month of say 31 days will be calculated as
follows:
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Unit CWPs Flow per Month Flow
CWP (31 days)
m’/hr hrs m’ x 10°
EVO A 150 744 0.112
EVO B 150 200 0.03
EVO C 150 0 0
TA1 A 1300 0 0
TA1 B 1300 0 0
TA2 A 1300 0 0
TA2 B 1300 0 0
TA3 A 3200 744 2.381
TA3 B 3200 744 2.381
TA4 A 2700 303 0.818
TA4 B 2700 303 0.818
TAS A 3000 444 1.332
TAS B 3000 200 0.600
TA6 A 3000 744 2.232
TA6 B 3000 744 2.232
TA7 A 3000 744 2.232
TA7 B 3000 744 2.232
TA8 A 5200 744 3.869
TA8 B 5200 744 3.869
Total 25.138

Hence, the amount due is

SCHEDULE

= Lm 25.138x X

Item

Description

Amount (Inc V.A.T)

1

Price rate for treating 1,000,000 m’ of

seawater for the 1* year.

1

Price rate for treating 1,000,000 m’ of

seawater for the 2" year.

SPECIAL CONDITIONS OVERLEAF
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