Project Title: Shuen Wan Golf Course

Project Number: 256383
Fungicides - MSDS Data and Calculation of Criteria

Ecotoxicity Test

. Active Proportion of
Agrochemicals Manufacturer States Ingredient [ Active Ingredient Acute Data [4] | Chronic Data [4] Data for the Lowest
i i . A t Fact
Species Trophic Level (mg/L) (mg/L) PNEC Calculation (mg/L) ssessment Factor PNEC (mg/L)

Green Algae Algae 0.190 -

Daconil Syngenta ¥ Liquid | Chlorothalonil 53.9 % Water Flea Daphnia Magna 0.070 - 0.047 100 Bl 4.700E-04
Rainbow Trout Fish 0.047 -
Pseudoklrcl_"merlella Algae 2010 i

Bayleton Backed by Bayer? solid | Triadimefon 50.0 % subcapitata 2.010 100 2.010E-02

y Bay ' Water Flea Daphnia Magna 7.160 - ' '

Rainbow Trout Fish 4.080 -

Notes:

[1] MSDS of Daconil Action, Syngenta, http://www.greencastonline.com/labels/daconil-action

[2] MSDS of Bayleton®50, Backed by Bavyer, https://www.backedbybayer.com/golf-course-management/fungicides/bayleton-50/msds-bayleton-50

[3] The assessment factor is determined in accordance with Chapter 4 in the Manual for the Assessment of Chemicals published by the OECD.
[4] Examples of acute data include LC50, EC50, etc., while that of chronic data include NOEC, etc.
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http://www.greencastonline.com/labels/daconil-action
https://www.backedbybayer.com/golf-course-management/fungicides/bayleton-50/msds-bayleton-50

Project Title: Shuen Wan Golf Course

Project Number: 256383

Insecticides - MSDS Data and Calculation of Criteria

Ecotoxicity Test

Agrochemicals Manufacturer States Active Proportion of
g Ingredients | Active Ingredient Species Trophic Level Acute Data Chronic Data Data for the Lowest Assessment Factor PNEC (mg/L)
P P (mg/L) (mg/L) PNEC Calculation (mg/L) g
Algae Algae - 0.400
. . . - . Daphnia Magna Daphnia Magna 0.0017 -
[1 0 [31 -
Chlorpyrifos Arysta LifeScience Liquid Chlorpyrifos 40 % Rainbow Trout Fish 0.007 - 0.0017 100 1.700E-05
Bluegill Sunfish Fish 0.002 -
Desmersmus Algae 0.068 )
iproni 2 Solid Fipronil 0.1 % subspicatus 0.068 100 B 6.800E-04
Fipronil Backed by Bayer olt Iproni - 70 Water flea Daphnia magna 0.190 - : -OUPE
Rainbow trout Fish 0.250 -
Notes:

[1] MSDS of Chlorpyrifos 480EC, Arysta LifeScience, http://arystalifescience.co.za/solution/protection-and-nutrition/chlorpyrifos-480-ec/

[2] MSDS of Chipco® Choice, Backed by Bavyer, https://www.backedbybayer.com/golf-course-management/insecticides/chipco-choice/msds-chipco-choice

[3] The assessment factor is determined in accordance with Chapter 4 in the Manual for the Assessment of Chemicals published by the OECD.
[4] Examples of acute data include LC50, EC50, etc., while that of chronic data include NOEC, etc.
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Safety Data Sheet
DACONIL ACTION

Date: 2/5/2014
Replaces: 1/16/2014

1. PRODUCT IDENTIFICATION
Product identifier on label: DACONIL ACTION

Product No.: Al6422A
Use: Fungicide/Plant Activator
Manufacturer: Syngenta Crop Protection, LLC

Post Office Box 18300
Greensboro NC 27419

Manufacturer Phone: 1-800-334-9481

Emergency Phone: 1-800-888-8372
2. HAZARDS IDENTIFICATION

Classifications: Skin Corrosion/Irritation: Category 2
Oral; Category 4
Dermal: Category 4
Inhalation: Category 3
Skin Sensitizer: Category 1B
Carcinogenicity: Category 2
Specific Target Organ Toxicity: Repeated Category 2
Specific Target Organ Toxicity: Drowsiness Category 3
Eye Damage/Irritation: Category 2A

Signal Word (OSHA): Danger

Hazard Statements: Harmful if swallowed
Harmful in contact with skin
Causes skin irritation
May cause an allergic skin reaction
Causes serious eye irritation
Toxic if inhaled
May cause respiratory irritation
May cause drowsiness or dizziness
Suspected of causing cancer

g ®
syngenta

May cause damage to blood, liver, lung, kidney, spleen through prolonged or repeated

exposure.

Hazard Symbols:

& &

Safety Data Sheet syng'enta®
DACONIL ACTION

Date:
Replaces:

2/5/2014
1/16/2014

Precautionary Statements: Obtain special instructions before use.

Do not handle until all safety precautions have been read and understood.
Do not breathe mist, vapors, spray.

Wash hands and face thoroughly after handling.

Do not eat, drink or smoke when using this product.

Use only outdoors or in a well-ventilated area.

Contaminated work clothing must not be allowed out of the workplace.
Wear protective gloves, protective clothing, eye protection.

If swallowed: Immediately call a poison center, doctor or Syngenta. Rinse mouth.
If on skin: Wash with plenty of soap and water.

If inhaled: Remove person to fresh air and keep comfortable for breathing.
If exposed or concerned: Call a poison center, doctor or Syngenta.

Call a poison center, doctor or Syngenta if you feel unwell.

See Section 4 First Aid Measures.

If skin irritation or rash occurs: Get medical advice.

If eye irritation persists: Get medical advice.

Take off immediately all contaminated clothing and wash it before reuse.
Wash contaminated clothing before reuse.

Store locked up.

Dispose of contents and container in accordance with local regulations.

Other Hazard Statements: None

3. COMPOSITION/INFORMATION ON INGREDIENTS

Chemical Name Common Name CAS Number Concentration
1,2-Propanediol Propylene Glycol 57-55-6 Trade Secret
Tetrachloroisophthalonitrile Chlorothalonil 1897-45-6 (53.94%)
1,2,3-Benzothiadiazole-7-carbothioic acid  Acibenzolar-S-Methyl 135158-54-2 (0.11%)

S-methyl ester

Ingredients not precisely identified are proprietary or non-hazardous. Values are not product specifications.
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4. FIRST AID MEASURES

Have the product container, label or Safety Data Sheet with you when calling Syngenta (800-888-8372), a poison contol center
or doctor, or going for treatment.

Ingestion:

Eye Contact:

Skin Contact:

If swallowed: Call Syngenta (800-888-8372), a poison control center or doctor immediately for treatment
advice. Have the person sip a glass of water if able to swallow. Do not induce vomiting unless told to do so
after calling 800-888-8372 or by a poison control center or doctor. Do not give anything by mouth to an
unconscious person.

If in eyes: Hold eye open and rinse slowly and gently with water for 15-20 minutes. Remove contact lenses, if
present, after 5 minutes, then continue rinsing eye. Call Syngenta (800-888-8372), a poison control center or
doctor for treatment advice.

If on skin or clothing: Take off contaminated clothing. Rinse skin immediately with plenty of water for 15-20

Page 2 of 8




Safety Data Sheet

g ®
syngenta

DACONIL ACTION

Date: 2/5/2014

Replaces: 1/16/2014

minutes. Call Syngenta (800-888-8372), a poison control center or doctor for treatment advice.

Inhalation: If inhaled: Move person to fresh air. If person is not breathing, call 911 or an ambulance, then give artificial
respiration, preferably mouth-to-mouth if possible. Call Syngenta (800-888-8372), a poison control center or
doctor for further treatment advice.

Most important symptoms/effects:
Eye irritation
Skin irritation
Allergic skin reaction
Indication of immediate medical attention and special treatment needed:
There is no specific antidote if this product is ingested.
Treat symptomatically.

Persons suffering a temporary allergic reaction may respond to treatment with antihistamines or steroid creams and/or
systemic steroids.

5. FIRE FIGHTING MEASURES

Suitable (and unsuitable) extinguishing media:
Use dry chemical, foam or CO2 extinguishing media. If water is used to fight fire, dike and collect runoff.

Specific Hazards:
During a fire, irritating and possibly toxic gases may be generated by thermal decomposition or combustion.

Prevent use of contaminated buildings, area, and equipment until decontaminated. Water runoff can cause environmental
damage.
Special protective equipment and precautions for firefighters:

Wear full protective clothing and self-contained breathing apparatus. Evacuate nonessential personnel from the area to
prevent human exposure to fire, smoke, fumes or products of combustion.

Safety Data Sheet

6. ACCIDENTAL RELEASE MEASURES

Personal precautions, protective equipment, and emergency procedures:
Follow exposure controls/personal protection outlined in Section 8.

Methods and materials for containment and cleaning up:

Control the spill at its source. Contain the spill to prevent from spreading or contaminating soil or from entering sewage and
drainage systems or any body of water. Clean up spills immediately, observing precautions outlined in Section 8. Cover
entire spill with absorbing material and place into compatible disposal container. Scrub area with hard water detergent (e.g.
commercial products such as Tide, Joy, Spic and Span). Pick up wash liquid with additional absorbent and place into
compatible disposal container. Once all material is cleaned up and placed in a disposal container, seal container and
arrange for disposition.

7. HANDLING AND STORAGE

Precautions for safe handling:

Store the material in a well-ventilated, secure area out of reach of children and domestic animals. Do not store food,
beverages or tobacco products in the storage area. Prevent eating, drinking, tobacco use, and cosmetic application in areas
where there is a potential for exposure to the material. Wash thoroughly with soap and water after handling.

Conditions for safe storage, including any incompatibilities:
Store locked up.

A ®
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DACONIL ACTION

Date: 2/5/2014
Replaces: 1/16/2014

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

THE FOLLOWING RECOMMENDATIONS FOR EXPOSURE CONTROLS/PERSONAL PROTECTION ARE INTENDED FOR
THE MANUFACTURE, FORMULATION AND PACKAGING OF THIS PRODUCT.

FOR COMMERCIAL APPLICATIONS AND/OR ON-FARM APPLICATIONS CONSULT THE PRODUCT LABEL.

Occupational Exposure Limits:

Chemical Name OSHA PEL ACGIH TLV Other Source
Propylene Glycol Not Established Not Established 10 mg/m3 TWA AIHA
Chlorothalonil Not Established Not Established 0.1 mg/m3 TWA Syngenta
Acibenzolar-S-Methyl Not Established Not Established 10 mg/m3 TWA Syngenta

Appropriate engineering controls:
Use effective engineering controls to comply with occupational exposure limits (if applicable).

Individual protection measures:

Ingestion:

Prevent eating, drinking, tobacco usage and cosmetic application in areas where there is a potential for exposure to the
material. Wash thoroughly with soap and water after handling.

Eye Contact:

Where eye contact is likely, use chemical splash goggles. Facilities storing or utilizing this material should be equipped with
an eyewash facility and a safety shower.

Skin Contact:

Where contact is likely, wear chemical-resistant gloves (such as barrier laminate, butyl rubber, nitrile rubber, neoprene
rubber, polyvinyl chloride [PVC] or Viton), coveralls, socks and chemical-resistant footwear.

Inhalation:

A respirator is not normally required when handling this substance. Use effective engineering controls to comply with
occupational exposure limits.

In case of emergency spills, use a NIOSH approved respirator with any N, R, P or HE filter.

Page 3 of 8

9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance: Grey liquid

Odor:  Weak paint

Odor Threshold: Not Available

pH: 7.4 (1% solution in deionized H20 @ 77°F [25°C])
Melting point/freezing point: Not Available

Initial boiling point and boiling range: Not Available

Flash Point (Test Method): > 212°F (Pensky-Martens CC)
Flammable Limits (% in Air): Not Available
Flammability: Not Applicable

Vapor Pressure: Acibenzolar-S-Methyl 0.00000165mmHg @ 68°F (20°C)
Chlorothalonil 0.00000057mmHg @ 77°F (25°C)

Vapor Density: Not Applicable

Page 4 of 8
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Date: 2/5/2014
Replaces: 1/16/2014

Relative Density: 1.350 g/cm3® @ 68°F (20°C)
Solubility (ies):  Acibenzolar-S-Methyl 7.7 mg/l @ 68°F (20°C)
Chlorothalonil 0.81 mg/l @ 77°F (25°C)

Partition coefficient: n-octanol/water: Not Available
Autoignition Temperature: > 1202°F
Decomposition Temperature:  Not Available
Viscosity: Not Available

Other: None

g ®
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10. STABILITY AND REACTIVITY

Reactivity: ~ Not reactive.
Chemical stability: Stable under normal use and storage conditions.

Possibility of hazardous reactions:  Will not occur.

Conditions to Avoid: Not Available
Incompatible materials:  Not Available

Hazardous Decomposition Products: Not Available

11. TOXICOLOGICAL INFORMATION

Health effects information
Likely routes of exposure:  Dermal, Inhalation

Symptoms of exposure:  Eye irritation, Skin irritation, Drowsiness or dizziness
Delayed, immediate and chronic effects of exposure:  Developmental toxicity, Possible carcinogenicity

Numerical measures of toxicity (acute toxicity/irritation studies (finished product

Ingestion: Oral (LD50 Female Rat) : 3045 mag/kg body weight
Dermal: Dermal (LD50 Rat) : > 5000 mg/kg body weight
Inhalation: Inhalation (LC50 Rat) : > 0.51 mg/l air - 4 hours
Eye Contact: Severely Irritating (Rabbit)

Skin Contact: Slightly Irritating (Rabbit)

Skin Sensitization: A weak skin sensitizer (based on the technical material)

Reproductive/Developmental Effects

Acibenzolar-S-Methyl: Developmental toxicity and fetal malformations observed at high maternal doses (rats). Additional

testing showed that these effects are not relevant to humans.

Chlorothalonil: Did not show reproductive toxicity effects in animal experiments. Did not show teratogenic effects in
animal experiments.

Safety Data Sheet
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Date: 2/5/2014

Replaces: 1/16/2014

Chronic/Subchronic Toxicity Studies

Acibenzolar-S-Methyl: Slight hemolytic anemia at highest dose level (rats, mice and dogs). Liver and spleen effects
observed in highest dose level (rats and dogs).

Chlorothalonil: In dogs, 1 year administration caused a significant decrease in body weight gain and increases in absolute
liver and kidney weights.

Neurotoxicity: No evidence in regulatory studies.

Carcinogenicity
Acibenzolar-S-Methyl: Not carcinogenic at dietary levels up to 7500 ppm (rat) and 6000 ppm (mouse).

Chlorothalonil: Chlorothalonil causes kidney tumors in rats and mice via a nongentoxic mode of action secondary to
target organ toxicity.

Did not show mutagenic effects in animal experiments.

IARC identifies chlorothalonil as a 2B carcinogen (possibly carcinogenic to humans).

Chemical Name NTP/IARC/OSHA Carcinogen
1,2-Propanediol No
IARC Group 2B

1,2,3-Benzothiadiazole-7-carbothioic acid S- No
methyl ester

Tetrachloroisophthalonitrile

Other Toxicity Information
None

Toxicity of Other Components
Propylene Glycol

Test results reported in Section 11 for the final product take into account any acute hazards related to the
propylene glycol in the formulation.

Reported to cause central nervous system depression (anesthesia, dizziness, confusion), headache and nausea.
Chronic dietary exposure caused kidney and liver injury in experimental animals.

Target Organs
Active Ingredients
Acibenzolar-S-Methyl: Blood, liver, spleen

Chlorothalonil: Lung, kidney

Inert Ingredients

Propylene Glycol: Nervous system, kidney, liver

Page 5 of 8

12.

ECOLOGICAL INFORMATION

Eco-Acute Toxicity
Chlorothalonil:
Green Algae 5-day EC50 190 ppb

Bird (Mallard Duck) LD50 Oral > 4640 mg/kg

Invertebrate (Water Flea) 48-hour EC50 70 ppb

Fish (Rainbow Trout) 96-hour LC50 47 ppb
Acibenzolar-S-Methyl:

Fish (Rainbow Trout) 96-hour LC50 0.88 ppm

Invertebrate (Water Flea) Daphnia Magna 48-hour EC50 2.9 ppm

Green Algae 72-hour EC50 80.1 ppm

Bird (Bobwhite Quail) 14-day LD50 > 2000 mg/kg
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Date: 2/5/2014

Replaces: 1/16/2014

Environmental Fate
Acibenzolar-S-Methyl:
The information presented here is for the active ingredient, acibenazolar-s-methyl.
Low bioaccumulation potential. Not persistent in soil or water. Low mobility in soil. Sinks in water (after 24 h).
Chlorothalonil:

The information presented here is for the active ingredient, chlorothalonil.
Low bioaccumulation potential. Not persistent in soil or water. Low mobility in soil. Sinks in water (after 24 h).

13. DISPOSAL CONSIDERATIONS

Disposal:

Do not reuse product containers. Dispose of product containers, waste containers, and residues according to local, state,
and federal health and environmental regulations.
Characteristic Waste: Not Applicable

Listed Waste: Not Applicable

14. TRANSPORT INFORMATION

DOT Classification

Ground Transport - NAFTA

Not regulated.

Tank Truck: Environmentally Hazardous Substance, Liquid, N.O.S. (Chlorothalonil), Marine Pollutant
Hazard Class: Class 9

Identification Number: UN 3082

Packing Group: PG

Comments
Water Transport - International
Proper Shipping Name: Environmentally Hazardous Substance, Liquid, N.O.S. (Chlorothalonil), Marine Pollutant
Hazard Class: Class 9
Identification Number: UN 3082
Packing Group: PG I

Air Transport

Proper Shipping Name: Environmentally Hazardous Substance, Liquid, N.O.S. (Chlorothalonil)
Hazard Class: Class 9

Identification Number: UN 3082

Packing Group: PGl

15. REGULATORY INFORMATION

Pesticide Registration:

This chemical is a pesticide product registered by the Environmental Protection Agency and is subject to certain labeling
requirements under federal pesticide law. These requirements differ from the classification criteria and hazard
information required for safety data sheets, and for workplace labels of non-pesticide chemicals. Following is the hazard
information as required on the pesticide label:

Warning: Causes substantial but temporary eye injury. Harmful if swallowed May be fatal if inhaled. Prolonged or
frequently repeated skin contact may cause allergic reactions in some individuals.

EPA Registration Number(s):
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Date: 2/5/2014
Replaces: 1/16/2014
100-1364

EPCRA SARA Title lll Classification:
Section 311/312 Hazard Classes:  Acute Health Hazard
Chronic Health Hazard

Section 313 Toxic Chemicals: Chlorothalonil  (53.94%) (CAS No. 1897-45-6)

California Proposition 65:
This product contains a chemical known to the State of California to cause cancer.

CERCLA/SARA 304 Reportable Quantity (RQ):
None

RCRA Hazardous Waste Classification (40 CFR 261):
Not Applicable

TSCA Status:
Exempt from TSCA, subject to FIFRA

16. OTHER INFORMATION

NFPA Hazard Ratings HMIS Hazard Ratings 0 Minimal
Health: 2 Health: 2 1 Slight
Flammability: 1 Flammability: 1 2 Moderate
Instability: 0 Reactivity: 0 3 Serious

4 Extreme

Syngenta Hazard Category: C,S

For non-emergency questions about this product call:
1-800-334-9481

Original Issued Date: 5/3/2011
Revision Date: 2/5/2014 Replaces: 1/16/2014
Section(s) Revised: 2

The information and recommendations contained herein are based upon data believed to be correct.
However, no guarantee or warranty of any kind, expressed or implied, is made with respect to the
information contained herein.

A ®
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SECTION 1: IDENTIFICATION OF THE SUBSTANCE/MIXTURE AND OF THE
COMPANY/UNDERTAKING

Product identifier

Trade name BAYLETON® 50 TURF AND ORNAMENTAL FUNGICIDE IN
WATER SOLUBLE PACKETS SYSTEMIC FUNGICIDE

Product code (UVP) 06107613

SDS Number 102000012193

EPA Registration No. 432-1360

Relevant identified uses of the substance or mixture and uses advised against

Use Fungicide

Restrictions on use See product label for restrictions.

Information on manufacturer
Bayer Environmental Science
2 T.W. Alexander Drive
Research Triangle PK, NC 27709
United States

Emergency telephone no.
All Emergencies, 24hr/ 7 days 1-800-334-7577 (24 hours/day)

Product Information 1-800-331-2867
Telephone No.

SDS Information or Request SDSINFO.BCS-NA@bayer.com

Contaminated work clothing should not be allowed out of the workplace.

Wear protective gloves.

Wash thoroughly after handling.

Do not eat, drink or smoke when using this product.

Use only outdoors or in a well-ventilated area.

IF ON SKIN: Wash with plenty of soap and water.

If skin irritation or rash occurs: Get medical advice/attention.

Specific treatment (see supplemental first aid instructions on this label).

Take off contaminated clothing and wash before reuse.

IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if present
and easy to do. Continue rinsing.

If eye irritation persists: Get medical advice/attention.

IF SWALLOWED: Call a POISON CENTER or doctor/physician if you feel unwell.
Rinse mouth.

IF INHALED: Remove victim to fresh air and keep at rest in a position comfortable for
breathing.

Call a POISON CENTER or doctor/ physician if you feel unwell.

Dispose of contents/container to an approved waste disposal plant.

Dispose of contents/container in accordance with local regulation.

Other hazards
No other hazards known.

SECTION 2: HAZARDS IDENTIFICATION

Classification in accordance with regulation HCS 29CFR §1910.1200
Skin sensitisation : Category 1B

Skin irritation : Category 2

Eye irritation : Category 2B

Acute toxicity (Oral, Inhalation): Category 4

Signal word: Warning

Hazard statements
May cause an allergic skin reaction.
Causes skin and eye irritation.
Harmful if swallowed or if inhaled.

Precautionary statements
Avoid breathing dust, mist, spray.

SECTION 3: COMPOSITION/INFORMATION ON INGREDIENTS

Hazardous Component Name CAS-No. Average % by Weight
Triadimefon 43121-43-3 50.00
Sodium dodecylbenzenesulfonate 25155-30-0 1.83
Crystalline quartz (respirable) 14808-60-7 0.37

SECTION 4: FIRST AID MEASURES

Description of first aid measures

General advice When possible, have the product container or label with you when
calling a poison control center or doctor or going for treatment.

Inhalation Move to fresh air. If person is not breathing, call 911 or an
ambulance, then give artificial respiration, preferably mouth-to-mouth
if possible. Call a physician or poison control center immediately.

Skin contact Take off contaminated clothing and shoes immediately. Wash off
immediately with plenty of water for at least 15 minutes. Call a
physician or poison control center immediately.

Eye contact Hold eye open and rinse slowly and gently with water for 15-20
minutes. Remove contact lenses, if present, after the first 5 minutes,
then continue rinsing eye. Call a physician or poison control center
immediately.
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Ingestion

Call a physician or poison control center immediately. Rinse out
mouth and give water in small sips to drink. DO NOT induce
vomiting unless directed to do so by a physician or poison control
center. Never give anything by mouth to an unconscious person. Do
not leave victim unattended.

Most important symptoms and effects, both acute and delayed

Symptoms

To date no symptoms are known.

Indication of any immediate medical attention and special treatment needed

Treatment

Appropriate supportive and symptomatic treatment as indicated by
the patient's condition is recommended. There is no specific
antidote.

SECTION 6: ACCIDENTAL RELEASE MEASURES

Personal precautions, protective equipment and emergency procedures

Precautions Keep unauthorized people away. Isolate hazard area. Avoid contact
with spilled product or contaminated surfaces.

Methods and materials for containment and cleaning up

Methods for cleaning up Avoid dust formation. Sweep up or vacuum up spillage and collect in
suitable container for disposal. Clean contaminated floors and objects
thoroughly, observing environmental regulations.

Additional advice Use personal protective equipment. Do not allow to enter soil,
waterways or waste water canal.

Extinguishing media
Suitable

Unsuitable

Special hazards arising

from the substance or
mixture

Advice for firefighters

Special protective
equipment for fire-fighters

Further information

Flash point
Autoignition temperature
Lower explosion limit

Upper explosion limit

SECTION 5: FIREFIGHTING MEASURES

Water, Carbon dioxide (CO2), Foam, Dry chemical

None known.
Accumulation of fine dust may entail the risk of a dust explosion in
the presence of air., In the event of fire the following may be

released:, Amines, Nitrogen oxides (NOXx), Carbon monoxide (CO),
Hydrogen chloride (HCI)

In the event of fire, wear self-contained breathing apparatus.

Keep out of smoke. Fight fire from upwind position. Cool closed
containers exposed to fire with water spray. Do not allow run-off
from fire fighting to enter drains or water courses.

not applicable

no data available

no data available

no data available

SECTION 7: HANDLING AND STORAGE

Precautions for safe handling

Advice on safe handling Handle and open container in a manner as to prevent spillage.
Maintain exposure levels below the exposure limit through the use of
general and local exhaust ventilation.

Wash hands thoroughly with soap and water after handling and
before eating, drinking, chewing gum, using tobacco, using the toilet
or applying cosmetics.

Remove Personal Protective Equipment (PPE) immediately after
handling this product. Before removing gloves clean them with soap
and water. Remove soiled clothing immediately and clean
thoroughly before using again. Wash thoroughly and put on clean
clothing.

Hygiene measures

Conditions for safe storage, including any incompatibilities

Requirements for storage Store in a cool, dry place and in such a manner as to prevent cross

areas and containers contamination with other crop protection products, fertilizers, food,
and feed. Store in original container and out of the reach of children,
preferably in a locked storage area.

SECTION 8: EXPOSURE CONTROLS/PERSONAL PROTECTION

Control parameters

Components CAS-No. Control parameters Update Basis
Explosivity Dust may form explosive mixture in air. Triadimefon 43121-43-3 0.7 mg/m3 OES BCS*
(TWA)
Triadimefon 43121-43-3 100 ug/m3 07 2011 TX ESL
(ST ESL)
Triadimefon 43121-43-3 10 ug/m3 07 2011 TX ESL
(AN ESL)
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Kaolin 1332-58-7 5 mg/m3 2010 NIOSH
(Respirable.) (REL)

Kaolin 1332-58-7 10 mg/m3 2010 NIOSH
(Total) (REL)

Kaolin 1332-58-7 5 mg/m3 06 2008 TN OEL
(Respirable fraction.) (TWA)

Kaolin 1332-58-7 10 mg/m3 06 2008 TN OEL
(Total dust.) (TWA)

Kaolin 1332-58-7 20 ug/m3 02 2013 TX ESL
(Particulate.) (ST ESL)

Kaolin 1332-58-7 2 ug/m3 02 2013 TX ESL
(Particulate.) (AN ESL)

Kaolin 1332-58-7 2 mg/m3 08 2010 | US CA OEL
(Respirable dust.) (TWA PEL)

*OES BCS: Internal Bayer CropScience "Occupational Exposure Standard"

Exposure controls

Personal protective equipment
In normal use and handling conditions please refer to the label and/or leaflet. In all other cases the
following recommendations would apply.

Respiratory protection

Hand protection
Eye protection
Skin and body protection

General protective
measures

When respirators are required, select NIOSH approved equipment
based on actual or potential airborne concentrations and in
accordance with the appropriate regulatory standards and/or
industry recommendations.

Chemical resistant nitrile rubber gloves

Safety glasses with side-shields

Wear long-sleeved shirt and long pants and shoes plus socks.

Follow manufacturer's instructions for cleaning/maintaining PPE. If
no such instructions for washables, use detergent and warm/tepid

water.

Keep and wash PPE separately from other laundry.

Sodium 25155-30-0 50 ug/m3 02 2013 TX ESL
dodecylbenzenesulfonate (ST ESL)
(Particulate.)
Sodium 25155-30-0 1000 ug/m3 02 2013 TX ESL
dodecylbenzenesulfonate (ST ESL)
(Vapor.)
Sodium 25155-30-0 100 ug/m3 02 2013 TX ESL
dodecylbenzenesulfonate (AN ESL)
(Vapor.)
Sodium 25155-30-0 5 ug/m3 02 2013 TX ESL
dodecylbenzenesulfonate (AN ESL)
(Particulate.)
Crystalline quartz (respirable) | 14808-60-7 0.025 mg/m3 02 2012 ACGIH
(Respirable fraction.) (TWA)
Crystalline quartz (respirable) | 14808-60-7 0.05 mg/m3 2010 NIOSH
(Respirable dust.) (REL)
Crystalline quartz (respirable) | 14808-60-7 0.1 mg/m3 1989 OSHA Z1A
(Respirable dust.) (TWA)
Crystalline quartz (respirable) | 14808-60-7 0.1 mg/m3 06 2008 TN OEL
(Respirable dust.) (TWA)
Crystalline quartz (respirable) | 14808-60-7 0.27 ug/m3 02 2013 TX ESL
(Particulate.) (AN ESL)
Crystalline quartz (respirable) | 14808-60-7 14 ug/m3 02 2013 TX ESL
(Particulate.) (ST ESL)
Crystalline quartz (respirable) | 14808-60-7 0.3 mg/m3 08 2010 | US CA OEL
(Total dust.) (TWA PEL)
Crystalline quartz (respirable) | 14808-60-7 0.1 mg/m3 08 2010 | US CA OEL
(Respirable dust.) (TWA PEL)
Crystalline quartz (respirable) | 14808-60-7 | 2.4 millions of particles per 2000 Z3
(Respirable.) cubic foot of air

(TWA)
Crystalline quartz (respirable) | 14808-60-7 0.1 mg/m3 2000 Z3
(Respirable.) (TWA)
Crystalline quartz (respirable) | 14808-60-7 0.3 mg/m3 2000 Z3
(Total dust.) (TWA)
Sodium aluminium silicate 1344-00-9 1 mg/m3 02 2012 ACGIH
(Respirable fraction.) (TWA)
Sodium aluminium silicate 1344-00-9 5 ug/m3 02 2013 TX ESL
(Particulate.) (AN ESL)
Sodium aluminium silicate 1344-00-9 50 ug/m3 02 2013 TX ESL
(Particulate.) (ST ESL)
Sodium lignosulphonate 8061-51-6 5 ug/m3 02 2013 TX ESL
(Particulate.) (AN ESL)
Sodium lignosulphonate 8061-51-6 50 ug/m3 02 2013 TX ESL
(Particulate.) (ST ESL)
Kaolin 1332-58-7 2 mg/m3 02 2012 ACGIH
(Respirable fraction.) (TWA)

SECTION 9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance
Physical State

Odor

brown

granular

sharp musty
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Possibility of hazardous
reactions

No hazardous reactions when stored and handled according to
prescribed instructions.

Vapor Pressure

Vapor Density (Air = 1)
Bulk density
Evapouration rate
Boiling Point

Melting / Freezing Point

Bayer Environmental Science 2
SAFETY DATA SHEET BAEER
R
BAYLETON® 50 TURF AND ORNAMENTAL FUNGICIDE IN
WATER SOLUBLE PACKETS SYSTEMIC FUNGICIDE 7113
Version 3/ USA Revision Date: 01/13/2014
102000012193 Print Date: 03/19/2015
Odour Threshold no data available
pH 7.0 - 8.5 (5 %) aqueous suspension

no data available
no data available
35 - 37 Ib/ft?

not applicable
not applicable

not applicable

Conditions to avoid Exposure to moisture.
Heat, flames and sparks.

Incompatible materials Strong oxidizing agents, Acids

Hazardous decomposition ~ No decomposition products expected under normal conditions of

products use.

SECTION 11: TOXICOLOGICAL INFORMATION

Water solubility dispersible
Minimum Ignition Energy no data available
Decomposition no data available
temperature

Partition coefficient: n- no data available

octanol/water

Viscosity not applicable

Flash point not applicable

Autoignition temperature no data available

Lower explosion limit no data available

Upper explosion limit no data available

Explosivity Dust may form explosive mixture in air.

SECTION 10: STABILITY AND REACTIVITY

Reactivity
Thermal decomposition no data available
Chemical stability Stable under recommended storage conditions.

Exposure routes

Immediate Effects
Eye

Skin

Ingestion

Inhalation

Eye contact, Skin contact, Inhalation, Skin Absorption

Moderate eye irritation may occur.

Slight irritation Repeated contact may sensitize the skin, leading to
allergic reactions. Harmful if absorbed through skin.

Harmful if swallowed.

Harmful if inhaled.

Information on toxicological effects

Acute oral toxicity

Acute inhalation toxicity

Acute dermal toxicity

Skin irritation

LD50 (male rat) 812 mg/kg
LD50 (female rat) 1,470 mg/kg

LC50 (male/female combined rat) > 3.5 mg/l
Exposure time: 4 h

Determined in the form of dust.

(actual)

LC50 (male/female combined rat) > 14.0 mg/I
Exposure time: 1 h

Determined in the form of dust.

Extrapolated from the 4 hr LC50.

(actual)

LD50 (male/female combined rat) > 2,000 mg/kg
LD50 (male/female combined rabbit) > 2,000 mg/kg

Slight irritation (rabbit)
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Eye irritation Minimally irritating. (rabbit)
Sensitisation Sensitising (guinea pig)

The value mentioned relates to the active ingredient triadimefon.

Assessment repeated dose toxicity
Triadimefon did not cause specific target organ toxicity in experimental animal studies.

Assessment Mutagenicity
Triadimefon was not mutagenic or genotoxic in a battery of in vitro and in vivo tests.

Assessment Carcinogenicity
Triadimefon was not carcinogenic in a lifetime feeding study in rats. Triadimefon caused an
increased incidence of tumours in mice in the following organ(s): liver. The mechanism that
triggers these tumours is not relevant to humans.

ACGIH
Crystalline quartz (respirable) 14808-60-7 Group A2
NTP
Crystalline quartz (respirable) 14808-60-7
IARC
Crystalline quartz (respirable) 14808-60-7 Overall evaluation: 1
OSHA
None.

Assessment toxicity to reproduction
Triadimefon caused reproduction toxicity in a two-generation study in rats only at dose levels
also toxic to the parent animals. Triadimefon caused reduced fertility, a reduced pup survival.

Assessment developmental toxicity
Triadimefon caused developmental toxicity in only at dose levels toxic to the dams. Triadimefon
caused an increased incidence of non-specific malformations.

Further information
Acute toxicity studies have not been performed on this product as formulated.
Acute toxicity studies have been bridged from a similar formulation(s).
The non-acute information pertains to the active ingredient(s).

SAFETY DATA SHEET BAYER
R
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Toxicity to aquatic EC50 (Water flea (Daphnia magna)) 7.16 mg/l
invertebrates Exposure time: 48 h

The value mentioned relates to the active ingredient triadimefon.

Toxicity to aquatic plants IC50 (Pseudokirchneriella subcapitata) 2.01 mg/l
Exposure time: 120 h
The value mentioned relates to the active ingredient triadimefon.

Biodegradability Triadimefon: not rapidly biodegradable

Koc Triadimefon: Koc:150 - 510

Bioaccumulation Triadimefon: Bioconcentration factor (BCF) 31
Does not bioaccumulate.

Mobility in sail Triadimefon: Moderately mobile in soils

Environmental precautions Do not apply directly to water, to areas where surface water is
present or to intertidal areas below the mean high water mark.
Do not contaminate surface or ground water by cleaning equipment
or disposal of wastes, including equipment wash water.
Do not apply when weather conditions favor runoff or drift.
Drift and runoff from treated areas may be hazardous to aquatic
organisms in adjacent sites.
Apply this product as specified on the label.

SECTION 12: ECOLOGICAL INFORMATION

Toxicity to fish LC50 (Rainbow trout (Oncorhynchus mykiss)) 4.08 mg/I
Exposure time: 96 h
The value mentioned relates to the active ingredient triadimefon.

SECTION 13: DISPOSAL CONSIDERATIONS

Waste treatment methods

Product Pesticide, spray mixture or rinse water that cannot be used
according to label instructions may be disposed of on site or at an
approved waste disposal facility.

Contaminated packaging Do not re-use empty containers.
Dispose of empty container in a sanitary landfill or by incineration,
or, if allowed by State/Provincial and local authorities, by burning.
If burned, stay out of smoke.
Follow advice on product label and/or leaflet.

RCRA Information Characterization and proper disposal of this material as a special or
hazardous waste is dependent upon Federal, State and local laws
and are the user's responsibility. RCRA classification may apply.

SECTION 14: TRANSPORT INFORMATION
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49CFR Not dangerous goods / not hazardous material

IMDG

UN number 3077

Class 9

Packaging group i

Marine pollutant YES

Proper shipping name ENVIRONMENTALLY HAZARDOUS SUBSTANCE, SOLID,

N.O.S.
(TRIADIMEFON MIXTURE)

IATA

UN number 3077

Class 9

Packaging group i

Environm. Hazardous Mark YES

Proper shipping name ENVIRONMENTALLY HAZARDOUS SUBSTANCE, SOLID,

N.O.S.
(TRIADIMEFON MIXTURE)

This transportation information is not intended to convey all specific regulatory information relating to
this product. It does not address regulatory variations due to package size or special transportation
requirements.

Freight Classification: INSECTICIDES OR FUNGICIDES, N.O.l., OTHER THAN
POISON

SECTION 15: REGULATORY INFORMATION

EPA Registration No. 432-1360
US Federal Regulations

TSCA list

Sodium dodecylbenzenesulfonate 25155-30-0

Crystalline quartz (respirable) 14808-60-7

US. Toxic Substances Control Act (TSCA) Section 12(b) Export Notification (40 CFR 707,

Subpt D)

None.

SARA Title lll - Section 302 - Notification and Information

None.

SARA Title lll - Section 313 - Toxic Chemical Release Reporting

Triadimefon 43121-43-3 25,000lbs
US States Regulatory Reporting

CA Prop65

This product contains a chemical known to the State of California to cause cancer.

Crystalline quartz (respirable) 14808-60-7

This product contains a chemical known to the State of California to cause birth defects or other
reproductive harm.
Triadimefon 43121-43-3 Developmental toxin.

SAFETY DATA SHEET BAYER
R
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Triadimefon 43121-43-3 Male reproductive toxin.
Triadimefon 43121-43-3 Female reproductive toxin.
US State Right-To-Know Ingredients
Triadimefon 43121-43-3 NJ
Sodium dodecylbenzenesulfonate 25155-30-0 CA,CT
Crystalline quartz (respirable) 14808-60-7 MN

Canadian Regulations
Canadian Domestic Substance List

Sodium dodecylbenzenesulfonate 25155-30-0
Crystalline quartz (respirable) 14808-60-7
Environmental
CERCLA
Sodium dodecylbenzenesulfonate 25155-30-0 1,000 Ibs
Clean Water Section 307 Priority Pollutants
None.
Safe Drinking Water Act Maximum Contaminant Levels
None.

International Regulations
European Inventory of Existing Commercial Substances (EINECS)

Triadimefon 43121-43-3
Sodium dodecylbenzenesulfonate 25155-30-0
Crystalline quartz (respirable) 14808-60-7

EPA/FIFRA Information:

This chemical is a pesticide product registered by the Environmental Protection Agency and is subject to
certain labeling requirements under federal pesticide law. These requirements differ from the classification
criteria and hazard information required for safety data sheets, and for workplace labels of non-pesticide
chemicals. Following is the hazard information required on the pesticide label:

Signal word: Caution!

Hazard statements: Harmful if swallowed, inhaled or absorbed through the skin.
Prolonged or frequently repeated skin contact may cause allergic
reactions in some individuals.

Avoid contact with skin, eyes and clothing.
Avoid breathing dust or spray mist.

SECTION 16: OTHER INFORMATION
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Product Name: Chlorpyrifos 480 EC

NFPA 704 (National Fire Protection Association):

Health - 1 Flammability - 1 Instability - O Others - none
HMIS (Hazardous Materials Identification System, based on the Third Edition Ratings Guide)
Health - 1 Flammability - 1 Physical Hazard - 0 PPE -

0 = minimal hazard, 1 = slight hazard, 2 = moderate hazard, 3 = severe hazard, 4 = extreme hazard
Reason for Revision: Revised according to the current OSHA Hazard Communication Standard
(29CFR1910.1200)

Revision Date: 01/13/2014
This information is provided in good faith but without express or implied warranty. The customer assumes

all responsibility for safety and use not in accordance with label instructions. The product names are
registered trademarks of Bayer.
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SECTION 1 - PRODUCT & COMPANY IDENTIFICATION
ARYSTA LifeScience South Africa (Pty) Ltd Tel: 031 514 5600
Co. Reg. No.: 2009/019713/07 Fax: 031 514 5611
7 Sunbury Office Park,
Off Douglas Saunders Drive,
La Lucia Ridge, South Africa, 4019 e-mail: info@arysta.co.za
Web address: arystalifescience.co.za
Substance: chlorpyrifos
Product Name: CHLORPYRIFOS 480 EC
Product Use: Insecticide
Creation Date: Nov 2010
Revision Date: August 2019
24 Hr Emergency Number:
In case of Poisoning:
Poisons Helpline 0861 555 777

In case of Spillage:
Spill Tech Qil & Chemical Pollution Control 086 100 0366 / 083 253 6618

SECTION 2 - COMPOSITION / INFORMATION ON INGREDIENTS

Common Name: chlorpyrifos
Chemical Name: 0,0-diethyl 0-3,5,6-trichloro-2-pyridyl phosphorothioate (IUPAC)
CAS Ne.: [2921-88-2]

Chemical Family: Organophosphate
Chemical Formula: ~ CgH11CI3NO3PS
Molecular weight: 350.6
Use: A non-systemic insecticide with contact, stomach and respiratory action. Cholinesterase inhibitor.
Formulation: Chlorpyrifos: 480 g/f
Emulsifiable Concentrate (Liquid)
Hazardous Ingredient:

Inert: concern: % present:
chlorpyrifos very toxic 40 %
solvents Irritant, Flammable +50 %
SYMBOLS: T,F,N

RISK-PHRASE(S): R10, R24/25, R36/38, R50, R65

SECTION 3 - HAZARD IDENTIFICATION

Toxicity class:

WHO (a.i.) Il; EPA (formulation): Il

Main Hazard:

This compound inhibits cholinesterase enzyme activity in the nervous tissue and is toxic. Contact with skin, inhalation of spray, or
swallowing may be fatal.

Fire and explosion hazard:

Product is flammable.

Acute effects of overexposure:

May cause temporary irritation to eyes, nose, throat and respiratory tract. If swallowed and aspirated into the lungs, chemical pneumonia
can occur.

Symptoms of exposure to the product include: headache, dizziness, anxiety, tremors of the tongue and eyelids, sweating, nausea,
constricted pupils, vision impairment, abdominal cramps, diarrhoea, salivation, respiratory difficulty, cyanosis, convulsions, coma.

May cause skin irritation, eye irritation and conjunctivitis. May be irritating to the respiratory tract and mucous membranes.

Ingestion: Toxic by if swallowed.

Inhalation: Harmful by inhalation.

Skin contact: Toxic in contact with skin. Moderate irritant. May cause dermatitis through defatting of tissue. May cause skin sensitization.

MATERIAL SAFETY DATA SHEET

Issued by: Arysta Lifescience South Africa Phone: 031514 5600
Poisons Helpline 0861 555 777 Spillage Helpline (Spill Tech) 086 100 0366
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Eye contact: Moderate irritant to the eyes and may cause damage.

SECTION 4 - FIRST AID MEASURES AND PRECAUTIONS

FIRST AID:

The airway should be kept clear to maintain respiration, particularly when the patient is unconscious or has vomited. The mouth and
pharynx should be cleared and denatures removed. The jaw should be supported and the patient placed in a face down position with the
head down and turned to one side, with the tongue drawn forward. First aid should be performed by qualified medical personnel and should
include, if necessary, mouth-to-nose respiration and cardiac massage.

Inhalation:

Immediately remove source of contamination or move patient to fresh air. Keep affected person warm and at rest. If breathing has stopped,
perform artificial mouth-to-nose respiration and administer oxygen. Obtain medical advice immediately.

Skin contact:

Remove contaminated clothing, shoes and leather goods immediately. Gently wipe of excess chemical. Wash skin gently and thoroughly
with clean water and non-abrasive soap or mild detergent until no evidence of chemical remains (approximately 15 to 20 minutes). Persons
who become sensitised may require specialised medical management with anti-inflammatory agents. Obtain medical advice immediately.
Eye contact:

Flush eyes immediately with large amounts of gently flowing cold water, occasionally lifting upper and lower lids, until no evidence of
chemical remains (approximately 15 to 20 minutes). Obtain medical advice.

Ingestion:

Do not induce vomiting, due to aromatic solvent present in product. Obtain medial advice immediately and make the container, or label or
this Data Sheet available.

Never give anything by mouth to a semi-conscious or unconscious person.

If vomiting occurs, take care to prevent vomit from being inhaled.

Establish and maintain airway. Treat respiratory difficulty with artificial respiration and oxygen.

Advice to physician:

This product contains a cholinesterase inhibitor and an aromatic solvent.

If product is aspirated into the lungs during ingestion or vomiting, mild to severe pulmonary injury may be caused. The stomach should be
emptied as soon as possible by careful gastric lavage, using a cuffed endotracheal tube already in place.

An aqueous suspension of activated charcoal can be administered to absorb remaining toxicant.

As early as possible, administer atropine sulfate and pralidoxime chloride or obidoxime chloride intravenously to patients suffering from
severe respiratory difficulties, convulsions and unconsciousness.

The dose and frequency of atropine varies with each patient. Patients with organophosphate poisoning require amounts of atropine far in
excess of doses usually employed in medical practice. The therapeutic objective is to achieve atropinisation, as evidenced by dilation of the
pupils, drying secretion, pulse rate of over 120/minute, and flushing skin.

Overdosage with atropine is rarely serious, but underdosage may be fatal in poisoning with organophosphorous compounds.

Important Note: Because of their respiratory-depressant effects, morphine and similar drugs are contra-indicated for patients poisoned
with organophosphorous compounds. Avoid aminoglycosides and succinylcholine, which have a blocking effect on the neuromuscular
junction. Phenothiazines, reserpine and theophylline are contraindicated in organophosphorous poisoning.

SECTION 5 - FIRE-FIGHTING MEASURES

Flammable properties:

Flammable: Flash point: 520C

Extinguishing agents:

Extinguish fires with carbon dioxide, dry powder, or alcohol-resistant foam. Water spray as a fog can be used for cooling of unaffected
stock, but avoid water coming in contact with the product. Contain water used for fire-fighting for later disposal.

Avoid the accumulation of polluted run-off from the site.

Fire fighting:

Remove spectators from surrounding area. Remove container from fire area if possible without risk. Eliminate all ignition sources in
immediate area. Fight fire from maximum distance. For massive fire, use unmanned hose holder or monitor nozzles. Contain fire control
agents for later disposal. Use a recommended extinguishing agent for the type of surrounding fire. Avoid inhaling hazardous vapours.
Keep upwind.

Special Hazards:

This product will emit toxic fumes when burned, including hydrogen chloride, sulphur oxides and nitrogen oxides. May produce irritating or
poisonous mists or other products of combustion.

MATERIAL SAFETY DATA SHEET
Phone: 031514 5600
Spillage Helpline (Spill Tech) 086 100 0366
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Personal protective equipment:

Fire-fighters and others that may be exposed should wear full protective impervious clothing, including gloves and eye protection, and self-
contained breathing apparatus. Contact with the fumes and vapours should be avoided by staying upwind.

Clean all clothing before re-use. Severely contaminated clothing cannot be adequately decontaminated, and must be disposed as a
hazardous waste. Shower with soap and water after contact with this product.

SECTION 6 - ACCIDENTAL RELEASE MEASURES (SPILLAGE)

Personal precautions:

Do not inhale fumes. Avoid contact with skin, eyes or clothes. Ventilate area of spill or leak, especially confined areas. For personal
protection see Section 8.

Environmental precautions:

Do not allow entering drains or watercourses. Spillage or uncontrolled discharges into water courses (or public waters) to be reported
immediately to the Police and to the Department of Water/Environmental Affairs.

Occupational spill:

Keep out unprotected persons and animals. Do not touch spilled material; stop leak if you can do it without risk.

Earth all equipment used when handling the product. Do not touch or walk through spilled material. Stop leak if possible without risk. Avoid
runoff of product into sewers, water systems, basements or confined areas as it may cause fire/explosion. A vapour-suppressing foam could
be used to reduce vapours. Thoroughly wash body areas, which come into contact with the product.

For spills: Use clean, non-sparking tools to collect absorbed material. Soak up with absorptive material such as damp earth or sand or
other suitable non-combustible absorbent material. Place the material into a clean, dry container and cover for subsequent disposal. In
situations where product comes in contact with water, contain contaminated water for later disposal. Prevent material from spreading by
damming in with absorptive material. Do not flush spilled material into drains. Keep spectators away and upwind.

To decontaminate spill area, tools and equipment, wash with a suitable solution (i.e. organic solvent, detergent bleach or caustic). Add the
solution to the drums already collected. Label drums with its content and dispose it in accordance with local regulations.

Open burning or dumping of this material is prohibited.

SECTION 7 - HANDLING AND STORAGE REQUIREMENTS

Handling:

Operator should not be alone during handling and application of product. Remove sources of naked flame or sparks. Toxic if swallowed and
by skin contact, and harmful if inhaled. Avoid contact with eyes and skin and inhalation of fumes. Avoid exposure to spray. Use with
adequate ventilation. Wash hands before eating, drinking, chewing gum, smoking or using the toilet. Operators should change and wash
clothing daily. Remove clothing immediately if the insecticide gets inside. Then wash skin thoroughly using a non-abrasive soap and put on
clean clothing. Do not apply directly to areas where surface water is present, or to intertidal areas below the mean high water mark. Water
used to clean equipment must be disposed of correctly to avoid contamination.

Storage:

Store in its original container in isolated, dry, cool (avoid temperatures above 32 °C) and well-ventilated area. Avoid cross contamination
with other pesticides and fertilisers. Keep under lock and key out of reach of unauthorised persons, children and animals. Store away from
incompatible substances. Not to be stored next to foodstuffs and water supplies. Local regulations should be complied with.

Keep away from naked flames and other sources of ignition.

SECTION 8 - EXPOSURE CONTROL/PERSONAL PROTECTION

Engineering control measures:

It is essential to provide adequate ventilation. Ensure that control systems are properly designed and maintained. . Only spark-resistant
equipment should be used. Comply with occupational safety, environmental, fire and other applicable regulations.

PERSONAL PROTECTIVE EQUIPMENT:

If engineering controls and work practices are not effective in controlling exposure to this material, then wear suitable personal equipment
including approved respiratory protection.

Respirator:

An approved full-face air-purifying respirator, equipped with organic vapour cartridges or canisters, suitable for protection from mists of
pesticides is required. Limitations of respirator use specified by the approving agency and the manufacturer must be observed.

Clothing:

MATERIAL SAFETY DATA SHEET
Phone: 031514 5600
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Employee must wear appropriate protective (impervious) clothing (long sleeved cotton overalls, apron, rubber boots, face shield and hat or
cap) and equipment to prevent skin contact with the substance.

Gloves:

Employee must wear appropriate chemical resistant protective gloves (PVC or neoprene gloves) to prevent contact with this substance.

Eye protection:

Employee must wear splash-proof safety goggles and face-shield to prevent contact with this substance.

Emergency eye wash: Where there is any possibility that an employee’s eyes may be exposed to this substance, the employer should
provide an eye wash fountain or appropriate alternative within the immediate work area for emergency use.

SECTION 9 - PHYSICAL AND CHEMICAL PROPERTIES

Appearance:

A clear amber coloured liquid with an aromatic solvent odour.
Flammability:

Flammable.

Flash point:

350C.

Specific gravity:

1.085 £ 0.05 g/m¢

Solubility in water:

Forms an emulsion with water.

SECTION 10 - STABILITY AND REACTIVITY

Storage stability:

Stable for up to 2 years under normal warehouse and field conditions. Avoid contact with strong acids, strong alkalis and alkaline materials
such as lime. Avoid heat and sources of ignition.

Hazardous decomposition:

Product undergoes decomposition at high temperatures and will cause toxic fumes of hydrogen chloride, ethyl sulphate, diethyl sulphate and
nitrogen oxides.

Polymerization:

This product will not polymerize.

SECTION 11 - TOXICOLOGICAL INFORMATION

Acute oral LDs rats: Formulation calculated: 240 mglkg
Acute dermal LDso rabbits:  Formulation calculated: 4000 mg/kg
Inhalation LCs rats: Technical: > 0,2 mg/t (4hours)
Acute eye irritation: Moderate irritant
Acute skin irritation: Moderate irritant

May cause dermatitis through defatting of tissue.
Carcinogenicity:
There is no evidence that chlorpyrifos is carcinogenic. There was no increase in the incidence of tumors when rats were fed 10 mg/kg/day
for 104 weeks.
Teratogenicity:
Available evidence suggests that chorpyrifos is not teratogenic. No teratogenic effects in offspring were found when pregnant rats were fed
doses as high as 15 mg/kg/day for 10 days. When pregnant mice were given doses of 25 mg/kg/day for 10 days, minor skeletal variations
and a decrease in fetal length occurred.
Reproductivity:
Current evidence indicates that chlorpyrifos does not adversely affect reproduction. In two studies, no effects were seen in animals tested at
dose levels up to 1.2 mg/kg/day. In another study in which rats were fed 1.0 mg/kg/day for two generations, the only effect observed was a
slight increase in the number of deaths of newborn offspring.
Mutagenicity:
MATERIAL SAFETY DATA SHEET
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There is no evidence that chlorpyrifos is mutagenic. No evidence of mutagenicity was found in any of four tests performed.
ADI: 0.01 mg/kg/day

SECTION 12 - ECOLOGICAL INFORMATION

Degradability:

Chlorpyrifos is moderately persistent in soils. The half-life of chlorpyrifos in soil is usually between 60 and 120 days, but can range from 2
weeks to over 1 year, depending on the soil type, climate, and other conditions. Chlorpyrifos was less persistent in the soils with a higher
pH. Adsorbed chlorpyrifos is subject to degradation by UV light, chemical hydrolysis and by soil microbes. Chlorpyrifos adsorbs strongly to
soil particles and it is not readily soluble in water. It is therefore immobile in soils and unlikely to leach or to contaminate groundwater. TCP,
the principal metabolite of chlorpyrifos, adsorbs weakly to soil particles and appears to be moderately mobile and persistent in soils.

The concentration and persistence of chlorpyrifos in water will vary depending on the type of formulation. For example, a large increase in
chlorpyrifos concentrations occurs when emulsifiable concentrations and wettable powders are released into water. As the pesticide
adheres to sediments and suspended organic matter, concentrations rapidly decline. Volatilization is probably the primary route of loss of
chlorpyrifos from water. Volatility half-lives of 3.5 and 20 days have been estimated for pond water. Research suggests that this insecticide
is unstable in water, and the rate at which it is hydrolyzed increases with temperature, decreasing by 2.5- to 3-fold with each 10 °C drop in
temperature. The rate of hydrolysis is constant in acidic to neutral waters, but increases in alkaline waters. In water at pH 7.0 and 25 °C, it
had a half-life of 35 to 78 days.

Chlorpyrifos is non-systemic in plants and not absorbed from the soil via the roots. Residues taken up by plant tissues are metabolized to
3,5,6-trichloropyridin-2-ol, which is conjugated and sequestered. Residues remain on plant surfaces for approximately 10 to 14 days. Data
indicate that this insecticide and its soil metabolites can accumulate in certain crops.

ECOTOXICOLOGY:
Birds: Moderately to very highly toxic to birds.
Oral LDso: mallard ducks: 490 mg/kg
house sparrow: 122 mg/kg
Dietary LC50 (8 days): mallard ducks: 180 ppm
Bobwhite quail: 423 ppm
Fish: Very highly toxic to fish.
LCs0 (96 hours): rainbow trout: 0.007 - 0.051 mg/t
bluegill sunfish: 0.002 - 0.010 mg/t
Daphnia: Highly toxic to Daphnia.
LCso (48 hours): Daphnia magna 1,7 ugH
Bees: Serious hazard to honeybees.
LDso (oral): 360 ng/bee
LDso (contact): 70 ng/bee
Algae:
NOEC: Selenastrum capricornutum: >0,4 mg/t
Earthworms:
LCso (14 days):  Eisenia foetida: 210 mg/kg

SECTION 13 - DISPOSAL CONSIDERATION

Pesticide disposal:

Open dumping or burning of this pesticide is prohibited. Never pour untreated waste or surplus products into public sewers or where there is
any danger of run-off or seepage into water systems. Do not contaminate rivers, dams or any other water sources with the product or used
containers. Dispose of product waste only in a responsible manner and according to local legislation.

Package product wastes:

Emptied containers retain vapour and product residues. Observe all labelled safeguards. TRIPLE RINSE empty containers in the following
manner: Invert the empty container over the spray or mixing tank and allow to drain for at least 30 seconds after the flow has slowed down to
a drip. Thereafter, rinse the container three times with a volume of water equal to a minimum of 10 % of that of the container. Add the
rinsings to the contents of the spray tank before destroying the container.

Do not re-use the empty container for any other purpose. Do not burn the empty container. Dispose of the empty containers only in a
responsible manner and according to local legislation.

Comply with any local legislation applying to disposal.

Prevent contamination of food, feedstuffs, drinking water and eating utensils.

MATERIAL SAFETY DATA SHEET
Phone: 031514 5600
Spillage Helpline (Spill Tech) 086 100 0366

Issued by: Arysta Lifescience South Africa
Poisons Helpline 0861 555 777
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SECTION 14 - TRANSPORT INFORMATION
UN No.: 3017
Class: 6.1
Subsidiary risk: 3
Packing group: 1l
Shipping name: Organophosphorus pesticide, liquid, toxic, flammable (chlorpiryfos 480 g/f)
MARINE POLLUTANT
SECTION 15 - REGULATORY INFORMATION
Symbol: T,F,N
Indication of Danger: Toxic substance, Flammable, Environmentally dangerous substance
Risk phrases:
R10 Flammable
R 24/25 Toxic in contact with skin and if swallow.
R 36/38 Irritating to eyes and skin.
R 50 Very toxic to aquatic organisms.
R 65 Harmful: may cause lung damage if swallowed.
Safety phrases :
S$1/2 Keep locked up and out of reach of children.
S 3/9/14 Keep in a cool, well-ventilated place away from open flames and sparks.
§$23 Do not breath fumes or vapour.
S 24/25 Avoid contact with skin and eyes.
S 27/28 After contact with skin, take off immediately all contaminated clothing, and wash immediately with plenty of water and non-
abrasive soap.
S 36/37/39 Wear suitable protective clothing, gloves and eye/face protection.
S$45 In case of accident or if you feel unwell, seek medical advice immediately (show the label where possible).
S 61 Avoid release to the environment. Refer to special instructions / Safety data sheets.
S 62 If swallowed, do not induce vomiting: seek medical advice immediately and show this container or label.

SECTION 16 - OTHER INFORMATION

Packing and Labelling

Packed in 5, 10, 20 & 25 litre fluorinated plastic containers and labelled according to the South African regulations and guidelines.

Disclaimer:

The information on this sheet is not a specification; it does not guarantee specific properties. The information is intended to provide general
guidance as to health and safety based upon our knowledge of the handling, storage use of the product. It is not applicable to unusual or

non-standard uses of the product nor where instructions or recommendations are not followed.

All information is given in good faith bit without guarantee in respect of accuracy, and no responsibility is accepted for errors and omissions

or the consequence thereof.

Please read all labels carefully before using the product.

MATERIAL SAFETY DATA SHEET
Issued by: Arysta Lifescience South Africa
Poisons Helpline 0861 555 777

Phone: 031 514 5600
Spillage Helpline (Spill Tech) 086 100 0366

SECTION 1: IDENTIFICATION OF THE SUBSTANCE/MIXTURE AND OF THE
COMPANY/UNDERTAKING

Product identifier

Trade name CHIPCO® CHOICE INSECTICIDE
Product code (UVP) 05831589

SDS Number 102000013805

EPA Registration No. 432-896

Relevant identified uses of the substance or mixture and uses advised against
Use Insecticide

Restrictions on use See product label for restrictions.
Information on supplier

Supplier Bayer Environmental Science
2 T.W. Alexander Drive
Research Triangle PK, NC 27709
United States

Responsible Department Email: SDSINFO.BCS-NA@bayer.com
Emergency telephone no.

Emergency Telephone 1-800-334-7577

Number (24hr/ 7 days)

Product Information
Telephone Number

1-800-331-2867

SECTION 2: HAZARDS IDENTIFICATION

Classification in accordance with regulation HCS 29CFR §1910.1200

This material is not hazardous under the criteria of the Federal OSHA Hazard Communication Standard
29CFR 1910.1200.

Other hazards

No particular hazards known.

SECTION 3: COMPOSITION/INFORMATION ON INGREDIENTS

Hazardous Component Name CAS-No.
Fipronil 120068-37-3 0.1

Concentration % by weight
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SECTION 4: FIRST AID MEASURES

Description of first aid measures

General advice When possible, have the product container or label with you when
calling a poison control center or doctor or going for treatment.

Inhalation Move to fresh air. If person is not breathing, call 911 or an ambulance,
then give artificial respiration, preferably mouth-to-mouth if possible. Call
a physician or poison control center immediately.

Skin contact Wash off immediately with plenty of water for at least 15 minutes. Take
off contaminated clothing and shoes immediately. Call a physician or
poison control center immediately.

Eye contact Hold eye open and rinse slowly and gently with water for 15-20 minutes.
Remove contact lenses, if present, after the first 5 minutes, then
continue rinsing eye. Call a physician or poison control center
immediately.

Ingestion Call a physician or poison control center immediately. Rinse out mouth
and give water in small sips to drink. DO NOT induce vomiting unless
directed to do so by a physician or poison control center. Never give
anything by mouth to an unconscious person.

Most important symptoms and effects, both acute and delayed

Symptoms The following symptoms may occur:, Convulsions, Tremors, Anxiety,
Restlessness

Indication of any immediate medical attention and special treatment needed

Risks Must NOT be confused with organophosphorus compounds! There may
be delayed neurological effects, including brain oedema.

Treatment There is no specific antidote. Appropriate supportive and symptomatic
treatment as indicated by the patient's condition is recommended.

fire fighting to enter drains or water courses.

Flash point not applicable
Autoignition temperature no data available
Lower explosion limit not applicable
Upper explosion limit not applicable
Explosivity no data available

SECTION 6: ACCIDENTAL RELEASE MEASURES

Personal precautions, protective equipment and emergency procedures

Precautions Keep unauthorized people away. Isolate hazard area. Avoid contact
with spilled product or contaminated surfaces.

Methods and materials for containment and cleaning up

Methods for cleaning up Sweep up or vacuum up spillage and collect in suitable container for
disposal. Clean contaminated floors and objects thoroughly, observing
environmental regulations.

Additional advice Use personal protective equipment. Do not allow to enter soil,
waterways or waste water canal.

Reference to other sections  Information regarding safe handling, see section 7.
Information regarding personal protective equipment, see section 8.
Information regarding waste disposal, see section 13.

SECTION 5: FIREFIGHTING MEASURES

Extinguishing media

Suitable Use water spray, alcohol-resistant foam, dry chemical or carbon dioxide.
Unsuitable High volume water jet

Special hazards arising Dangerous gases are evolved in the event of a fire.

from the substance or

mixture

Advice for firefighters

Special protective Firefighters should wear NIOSH approved self-contained breathing
equipment for fire-fighters  apparatus and full protective clothing.

Further information Keep out of smoke. Fight fire from upwind position. Cool closed
containers exposed to fire with water spray. Do not allow run-off from

SECTION 7: HANDLING AND STORAGE

Precautions for safe handling

Advice on safe handling Handle and open container in a manner as to prevent spillage. Use only
in area provided with appropriate exhaust ventilation.

Hygiene measures Wash hands thoroughly with soap and water after handling and before
eating, drinking, chewing gum, using tobacco, using the toilet or
applying cosmetics.

Remove Personal Protective Equipment (PPE) immediately after
handling this product. Before removing gloves clean them with soap and
water. Remove soiled clothing immediately and clean thoroughly before
using again. Wash thoroughly and put on clean clothing.

Conditions for safe storage, including any incompatibilities

Requirements for storage Store in a cool, dry place and in such a manner as to prevent cross

areas and containers contamination with other crop protection products, fertilizers, food, and
feed. Store in original container and out of the reach of children,
preferably in a locked storage area.
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Advice on common storage Keep away from food, drink and animal feedingstuffs.

SECTION 8: EXPOSURE CONTROLS/PERSONAL PROTECTION

Control parameters

Components CAS-No. Control parameters Update | Basis
Fipronil 120068-37-3 5ug/m3 032014 | TXESL
(AN ESL)
Fipronil 120068-37-3 50ug/m3 032014 | TXESL
(ST ESL)
Fipronil 120068-37-3 0.035 mg/m3 OES BCS*
(TWA)

*OES BCS: Internal Bayer CropScience "Occupational Exposure Standard"
Exposure controls

Personal protective equipment

In normal use and handling conditions please refer to the label and/or leaflet. In all other cases the

following recommendations would apply.

Respiratory protection When respirators are required, select NIOSH approved equipment
based on actual or potential airborne concentrations and in
accordance with the appropriate regulatory standards and/or industry

recommendations.
Hand protection Chemical resistant nitrile rubber gloves
Eye protection Safety glasses with side-shields
Skin and body protection Wear long-sleeved shirt and long pants and shoes plus socks.

General protective measures Follow manufacturer's instructions for cleaning/maintaining PPE. If
no such instructions for washables, use detergent and warm/tepid
water.

102000013805 Print Date: 08/11/2015
Evapouration rate not applicable
Boiling Point not applicable
Melting / Freezing Point not applicable
Water solubility dispersible
Minimum Ignition Energy not applicable
Decompaosition no data available
temperature
Partition coefficient: n- not applicable
octanol/water
Viscosity

not applicable
Flash point not applicable
Autoignition temperature no data available
Lower explosion limit not applicable
Upper explosion limit not applicable
Explosivity no data available

Other information

Further safety related physical-chemical data are not known.

SECTION 10: STABILITY AND REACTIVITY

Reactivity
Thermal decomposition no data available

Chemical stability

Stable under recommended storage conditions.

Keep and wash PPE separately from other laundry.

SECTION 9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance

Physical State

Odor

Odour Threshold

pH

Vapor Pressure

Vapor Density (Air = 1)
Bulk density

grey to tan
granular
characteristic

no data available
6.5-7.5at5%
no data available
no data available
42 - 55 |b/ft3

Possibility of hazardous
reactions

Conditions to avoid
Incompatible materials

Hazardous decomposition
products

No hazardous reactions when stored and handled according to
prescribed instructions.

Extremes of temperature and direct sunlight.

no data available

No decomposition products expected under normal conditions of use.

SECTION 11: TOXICOLOGICAL INFORMATION

Exposure routes

Immediate Effects
Eye

Skin Absorption, Eye contact, Ingestion

Causes eye irritation.
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Skin May cause slight irritation. Harmful if absorbed through skin.
Ingestion May be harmful if swallowed.

Information on toxicological effects
Acute oral toxicity LD50 (male/female combined rat) > 5,000 mg/kg

Acute inhalation toxicity LC50 (male/female combined rat) > 5.2 mg/I
Exposure time: 4 h
Determined in the form of dust.

LC50 (male/female combined rat) > 20 mg/I
Exposure time: 1 h

Determined in the form of dust.
Extrapolated from the 4 hr LC50.

Acute dermal toxicity LD50 (male/female combined rabbit) > 2,000 mg/kg
Skin irritation Slight irritation (rabbit)

Eye irritation Moderate eye irritation. (rabbit)

Sensitisation Non-sensitizing. (guinea pig)

Assessment repeated dose toxicity

Fipronil caused specific target organ toxicity in experimental animal studies in the following organ(s):
liver. Fipronil caused neurobehavioral effects and/or neuropathological changes in animal studies.

Assessment mutagenicity
Fipronil was not mutagenic or genotoxic in a battery of in vitro and in vivo tests.
Assessment carcinogenicity

Fipronil caused an increased incidence of tumours in rats in the following organ(s): Thyroid. The
mechanism that triggers tumours in rodents and the type of tumours observed are not relevant to
humans.

ACGIH
None.
NTP
None.
IARC
None.
OSHA

None.

Assessment toxicity to reproduction

Fipronil caused reproduction toxicity in a two-generation study in rats only at dose levels also toxic to the
parent animals. The reproduction toxicity seen with Fipronil is related to parental toxicity.

Assessment developmental toxicity

Fipronil did not cause developmental toxicity in rats and rabbits.
Further information

Acute toxicity studies have been bridged from a similar formulation(s).
The non-acute information pertains to the active ingredient(s).

SECTION 12: ECOLOGICAL INFORMATION

Toxicity to fish LC50 (Oncorhynchus mykiss (rainbow trout)) 0.25 mg/l
Exposure time: 96 h
The value mentioned relates to the active ingredient fipronil.

Toxicity to aquatic EC50 (Daphnia magna (Water flea)) 0.19 mg/I
invertebrates Exposure time: 48 h
The value mentioned relates to the active ingredient fipronil.

Toxicity to aquatic plants EC50 (Desmodesmus subspicatus (green algae)) 0.068 mg/I
Exposure time: 96 h
The value mentioned relates to the active ingredient fipronil.

Biodegradability Fipronil:

not rapidly biodegradable
Koc Fipronil: Koc: 427 - 1278
Bioaccumulation Fipronil: Bioconcentration factor (BCF) 321

Does not bioaccumulate.
Mobility in soil Fipronil: Slightly mobile in soils

Environmental precautions Do not apply directly to water, to areas where surface water is present
or to intertidal areas below the mean high water mark.
Do not contaminate surface or ground water by cleaning equipment or
disposal of wastes, including equipment wash water.
Drift and runoff from treated areas may be hazardous to aquatic
organisms in adjacent sites.
Apply this product as specified on the label.

SECTION 13: DISPOSAL CONSIDERATIONS

Waste treatment methods

Product Pesticide, spray mixture or rinse water that cannot be used according to
label instructions may be disposed of on site or at an approved waste
disposal facility.

Dispose in accordance with all local, state/provincial and federal
regulations.

Contaminated packaging Do not re-use empty containers.
Completely empty container into application equipment, then dispose of
empty container in a sanitary landfill, by incineration or by other
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procedures approved by state/provincial and local authorities.
If burned, stay out of smoke.
Follow advice on product label and/or leaflet.

RCRA Information Characterization and proper disposal of this material as a special or
hazardous waste is dependent upon Federal, State and local laws and
are the user's responsibility. RCRA classification may apply.

SECTION 14: TRANSPORT INFORMATION

According to national and international transport regulations this material is not classified as dangerous
goods / hazardous material.

EPA/FIFRA Information:

This chemical is a pesticide product registered by the Environmental Protection Agency and is subject to
certain labeling requirements under federal pesticide law. These requirements differ from the classification
criteria and hazard information required for safety data sheets, and for workplace labels of non-pesticide
chemicals. Following is the hazard information required on the pesticide label:

Signal word: Caution!

Hazard statements: Harmful if absorbed through skin.
Causes eye irritation.
Avoid contact with skin, eyes and clothing.
Wash thoroughly with soap and water after handling.

SECTION 15: REGULATORY INFORMATION

EPA Registration No. 432-896

US Federal Regulations

TSCA list

None.

US. Toxic Substances Control Act (TSCA) Section 12(b) Export Notification (40 CFR 707, Subpt D)
None.

SARA Title Il - Section 302 - Notification and Information

None.

SARA Title Il - Section 313 - Toxic Chemical Release Reporting
None.

US States Regulatory Reporting

CA Prop65

This product does not contain any substances known to the State of California to cause cancer.

This product does not contain any substances known to the State of California to cause
reproductive harm.

US State Right-To-Know Ingredients
None.

Canadian Regulations
Canadian Domestic Substance List
None.

Environmental

CERCLA

None.

Clean Water Section 307 Priority Pollutants

None.

Safe Drinking Water Act Maximum Contaminant Levels
None.

SECTION 16: OTHER INFORMATION

Abbreviations and acronyms

49CFR Code of Federal Regulations, Title 49
ACGIH US. ACGIH Threshold Limit Values
CAS-Nr. Chemical Abstracts Service number
EINECS European inventory of existing commercial substances
ELINCS European list of notified chemical substances
IARC US. IARC Monographs on Occupational Exposures to Chemical Agents
IATA International Air Transport Association
IMDG International Maritime Dangerous Goods
N.O.S. Not otherwise specified
NTP US. National Toxicology Program (NTP) Report on Carcinogens
OECD Organization for Economic Co-operation and Development
TDG Transportation of Dangerous Goods
TWA Time weighted average
UN United Nations
WHO World health organisation

NFPA 704 (National Fire Protection Association):

Health - 1 Flammability - 1 Instability - O Others - none

HMIS (Hazardous Materials Identification System, based on the Third Edition Ratings Guide)
Health - 1 Flammability - 1 Physical Hazard - 0 PPE -

0 = minimal hazard, 1 = slight hazard, 2 = moderate hazard, 3 = severe hazard, 4 = extreme hazard
Reason for Revision: Revised according to the current OSHA Hazard Communication Standard
(29CFR1910.1200)

Revision Date: 07/30/2015
This information is provided in good faith but without express or implied warranty. The customer assumes

all responsibility for safety and use not in accordance with label instructions. The product names are
registered trademarks of Bayer.
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CHAPTER 4

INITIAL ASSESSMENT OF DATA

4.1 INTRODUCTION!

Following data gathering, testing and data evaluation as described in chapters 2 and 3, the hazards of a
given chemical need to be assessed and described in the SIDS Initial Assessment Report (SIAR) or the
Initial Targeted Assessment Report (ITAR). Guidance on the structure and content of the SIAR and ITAR
can be found in Chapter 5. Summary conclusions on hazard endpoints will be reported in the SIDS Initial
Assessment Profile (SIAP) or Initial Targeted Assessment Profile (ITAP), fir which guidance is provided
in Chapter 6.

There are currently two sections in Chapter 4 of the Manual for the Assessment of Chemicals that give
guidance on how to assess the hazards of a chemical substance:

e Section 4.2: Guidance for the Initial Assessment of Aquatic Effects,
describes how to use all available data on toxicity to aquatic organisms, physical-chemical
properties and environmental fate to determine and conclude on the level of hazard to the
aquatic environment. The data presented should allow end users of the assessment to estimate
a concentration where no unacceptable adverse effects on the aquatic ecosystem are expected
(i.e. Predicted No Effect Concentration, PNEC). At present, no guidance is yet available on
the assessment of effects towards terrestrial and benthic organisms.

e Section 4.3: Guidance for the Initial Assessment of Health Effects,
provides guidance on how to assess the available results on acute toxicity, irritation,
sensitisation, repeated dose toxicity, genetic toxicity and reproduction/developmental toxicity.
It also provides some guidance on whether available test results should be considered
adequate to make a conclusion regarding an endpoint. Genetic toxicity is an example where
such consideration is particularly needed, given the number of test guidelines and the
possibility of having in vitro and in vivo data. .

Although no actual hazard classification is performed within the OECD Programme on the Cooperative
Assessment of Chemicals, the terminology found in the classification criteria should be used. Summary
conclusions on hazard endpoints should be as clearly formulated as possible to enable classification
according to the GHS if needed.

The OECD Cooperative Chemicals Assessment Programme will strive to remain at the forefront of emerging
scientific issues, and guidance on chemicals assessment will evolve to cover new ways of assessing hazards.
The guidance provided in Chapter 4 is mainstream and reflects general consensus on how to assess existing
industrial chemicals. However, additional guidance for specific groups of chemicals (e.g. metals), guidance
on targeted chemical categories, investigation of adverse outcome pathways are areas under discussion;
readers of Chapter 4 are also encouraged to consider publications in the OECD Series on Testing and
Assessment where workshop reports and case studies illustrating emerging issues are regularly published.

! This document was prepared by the OECD Secretariat based on the agreements reached in the OECD Existing
Chemicals Programme up to April 2011.

4.2. GUIDANCE FOR THE INITIAL ASSESSMENT OF AQUATIC EFFECTS

421 Introduction

This section provides guidance for the initial assessment of aquatic effects of chemicals with data on
some or all of the SIDS endpoints. It is based on the Guidance Document for Aquatic Effects
Assessment (OECD 1995), which was developed reflecting the results of three OECD Workshops
(OECD 1992a, 1992b and 1992c). These documents may be referenced whenever detailed
information relating to the assessment procedure presented in this document is required. In
particular, examples of effects assessments in OECD (1995) are useful for understanding the
procedure and better reporting.

Useful guidance on the interpretation and assessment of aquatic hazardscan also be found in the third
edition of the Globally Harmonized System of Classification and Labeling of Chemicals (GHS):

Extensive guidance is also available from OECD countries. To cite a few examples, the European Chemicals
Agency (ECHA) has developed guidance for registrants under the Registration, Evaluation, Authorisation
and Restriction of Chemicals (REACH) as well as for authorities evaluating the submissions
(http://guidance.echa.europa.eu/ ). For example, guidance is available on information requirements for and
interpretation of aquatic and sediment toxicity endpoints, related physical-chemical and environmental fate
properties, as well as many other considerations related to assessing aquatic toxicity data. Another source of
guidance is available from the U.S. Environmental Protection Agency under the Sustainable Futures
Program can help to interpret ecotoxicity studies (http://www.epa.gov/opptintr/sf/ ). A useful document at
the above website (under Training) is called Interpretive Assistance Document for Assessment of Discrete
Organic Chemicals (http://www.epa.gov/opptintr/sf/pubs/iad_discretes 092009.pdf ). There are also
documents available from the U.S. Environmentla Protection Agency’s Risk Assessment Forum that can
be consulted — (http://www.epa.gov/raf/pubecological.htm ).

NOTE: This section exclusively deals with the assessment of data already gathered. For testing
requirements when elaborating a full (or partial) SIDS data set, Chapter 2 of this manual should
be consulted. Once testing requirements are fulfilled or data gathered (in the case of a targeted
assessment), all relevant SIDS and non-SIDS aquatic effects data on a chemical or category
should be assessed.

This section focuses primarily on the initial aquatic effects assessment when a full set of SIDS data
is available, but also references targeted assessments in some cases.

Full SIDS Data Set Assessments

In an initial assessment of all SIDS endpoints, the impact of the chemical is generally assessed against only
one or two representative species from each of three trophic levels by means of short-term toxicity tests;
i.e. using primary producers (algae), primary consumers (Daphnia) and secondary consumers (fish). A
more refined assessment uses chronic or sub-chronic test data, as well as data on a larger number of aquatic
species or data on terrestrial organisms. At the next stage of comprehensive effects assessment, (semi-)
field studies provide the basis for assessments.

Therefore, the hazard endpoints that are relevant to this guidance are the following:

) acute toxicity to fish (normally a 96-hour test);
o acute toxicity to Daphnia (normally a 48-hour test); and
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. toxicity to algae (normally a 72-hour test).

When the octanol-water partition coefficient (Log K,y) is high, data on chronic toxicity to fish or daphnia
may be available and should be assessed to determine the hazard to the aquatic environment.

Other ecotoxicity information such as toxicity to microorganisms, earthworms, terrestrial plants, birds and
benthic organisms is also relevant in environmental effects assessment, but this guidance does not address
such information in detail.

The following physical-chemical or environmental fate endpoints are used in initial aquatic effects
assessment:

. partition coefficient (log Kow), a SIDS endpoint;
. ready biodegradation (SIDS endpoint); and
. bioaccumulation (non SIDS endpoint).

In aquatic effects assessments used for risk assessment, the "low risk" concentration where no
unacceptable adverse effects on the ecosystem are expected (i.e. Predicted No Effect Concentration,
PNEC?) is often calculated, and it is compared with the concentrations that are present in the
environment, either measured or calculated (i.e. Predicted Environmental Concentration, PEC).
When the PEC exceeds the PNEC, further assessment or risk management action can be considered.
As the aquatic effects assessment proceeds from the initial stage to refined and comprehensive
stages (i.e. with data on multiple species and chronic toxicity data), estimation on PNEC becomes
more precise with more detailed information made available. However in this programme PNECs
are not generally derived from the available data, as approaches to their derivation can differ from
country to country. Guidance for deriving a PNEC can be found in Annex 1 of this chapter. A full
OECD SIDS assessment aims to present all available information to make derivation of PNEC
possible, but will rarely present one. In addition, quantitative exposure information (i.e. estimation
of PEC) is not a part of the usual process. However, some member countries may wish to conduct
quantitative assessments as post-SIDS work.

This guidance is directly applicable to soluble compounds. Regarding poorly soluble compounds
and other chemicals difficult to test, OECD (2000) provides guidance for testing the aquatic
toxicity.

Targeted Assessments
Many of the same concepts related to the full SIDS endpoint assessments apply to assessments targeted on a
limited number of SIDS or non-SIDS endpoints. For example, it is often necessary to consider physical-
chemical and environmental fate endpoints in an assessment. However, the assessment might be limited to
only one aquatic effects endpoint (e.g., bioaccumulation potential or acute fish toxicity).

422 Evaluation of data used for the assessment

Before conducting an effects assessment, data should be evaluated for their adequacy (see Chapter
3). Specific considerations for data evaluation described in OECD (1995) are summarised below.

% In OECD (1995), "maximum tolerable concentration"(MTC) is used instead of PNEC.

Octanol-water Partition Coefficient

The octanol-water partition coefficient (Kow) is an important parameter in initial hazard assessment,
and therefore should be examined carefully. For example, determination of Kow by the shake flask
method is not suitable for highly hydrophobic chemicals (log Kow > 4). For those chemicals, the
slow stirring method or generator column method can be used. A pH metric method was developed
for ionisable substances (no OECD Test Guideline). Calculated Log K., values are also acceptable
for most chemicals. It should also be noted that log Kow is not applicable for surfactants, polymers,
inorganics, organometalics and nanomaterials.
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Biodegradation

Ready biodegradation is a SIDS endpoint relevant for organic chemicals. The information may give an
indication of the potential persistence of the chemical. Although data from ready biodegradation tests are
not used directly for the assessment of aquatic toxicity of a chemical, it is relevant to estimate the potential
for aquatic organisms to be exposed in the long-term (i.e. if the chemical is not readily biodegradable).
Both these aspects count in evaluating the overall hazard for the aquatic environment.

A series of test methods to determine the ready biodegradability of a chemical is available in OECD Test
Guideline 301. Certain methods should not be used for insoluble or volatile chemicals unless precautions
are taken. Generally the pass level required for a chemical to be considered readily biodegradable is 70%
removal of dissolved organic carbon or 60% theoretical oxygen demand or carbon dioxide production. This
pass level should normally be achieved within a 10-day window (the 10-day period after 10%
biodegradation has occurred). Other biodegradation tests exist but they do not conclude on ready
biodegradation.

Bioaccumulation

Bioaccumulation is not a SIDS endpoint but it is important for the prediction of the potential for
chronic effects (and in the context of PBT (persistence, bioaccumulation and toxicity)
assessment). Therefore bioaccumulation data should be reported when available; when not, a
prediction based on physical-chemicals properties should be made.

Bioaccumulation occurs through multiple routes of exposure including uptake of food and
sediment/soil, but for most organic substances with an appreciable solubility uptake from water
(bioconcentration) is believed to be the predominant route of exposure. Data on bioconcentration
(bioconcentration factor, BCF) can be obtained through the use of QSAR (e.qg.,using Kow) as well
as by experiment. The OECD Test Guideline 305° describes an experimental protocol to
determine bioaccumulation of a chemical. Care is needed in interpreting experimental results and
special attention should be exercised on the validity of the test (fish growth during a study can
influence results, lipid content of the fish should be relatively constant and may be influenced by
feeding rate, age and weight of animals, etc.). Simple bioconcentration QSARs often cannot
predict the BCF of extremely hydrophobic chemicals under field conditions. If more than one
BCF is available for the same species, the geometric mean for the species could be used; however,
the test concentration should be taken into account as results may be affected by any
concentration dependence. BCF values are more often available for fish, but results may also be
available for other species (blue mussel, oyster, scallop). Reported BCFs for microalgae should be
used with caution. Guidance on the interpretation of bioaccumulation data can be found in OECD
(2001a). The OECD follows the guidance provided in the Globally Harmonised System for
Classification, Labelling and Packaging, where a BCF value of 500 is used to determine the
potential for chronic effects in the absence of chronic data. Additional guidance is available for
interpretation of BCF values (ECHA, 2008, Parkerton et al, 2008).

Where additional data are available (e.g., bioaccumulation factors, biomagnifications factor (BMF), biota-
sediment accumulation factor (BSAF),, or trophic magnification factor (TMFs)), they can be used as a
weight-of-evidence for an overall determination of bioaccumulation. There are several resources for
describing these additional methods for determining bioaccumulation. (ECHA, 2008).

® The guideline is under revision and should in future include a method for determining bioaccumulation from dietary
uptake of very hydrophobic chemicals in addition to bioconcentration.

Aquatic Toxicity

The water solubility of the test substance should be measured or predicted (if, 1 ppb) and it should
be confirmed that effect concentration derived from the test does not significantly exceed the
solubility limit. Test results using solvents (exceeding 100 ul/L) or dispersants should be treated
with care. For further guidance of difficult substances, see OECD (2000).

For the interpretation of the data, the key aspects of the study methods that affect study quality, such
as measured or nominal concentration, control response, use of sensitive vs. insensitive species, and
water quality values, should be examined. Endpoints which have direct ecological relevance (e.g.
survival, growth, reproduction) should be given more weight than other endpoints . Consideration
of test species is also important; for example, chronic studies performed with the most sensitive
species in the acute tests have highest relevance compared to chronic results with other species.

Chronic toxicity tests are much more relevant for persistent or bioaccumulative chemicals (i.e. when
log Koy is high). For some of these chemicals that are hydrophobic, acute exposure may not be
sufficiently long to elicit effects. Also, for chemicals with a low water solubility, acute effects may
not be observed at the limit of water solubility, while chronic effects would if the chemical is
bioaccumulative. For these reasons, a chronic test on fish or aquatic invertebrate is strongly
recommended for these substances.

If multiple data (acute or chronic toxicity data) are available for the same species, the following
procedure is proposed for using the data:

o If these data are based on the same effect parameter (endpoint) and the same time period, the geometric
mean value of results from the multiple studies should be used. The geometric mean is defined as GMy =
(yr*y2*ys* ... *y)*" where y,., might be, for example, the NOECs from several 21-day Daphnia tests.
The geometric mean minimises, compared to the arithmetic mean, the influence of highly deviating
values.

o If different effect parameters or different exposure times are used, only the lowest value from the longest
test time from a reliable test should be used taking into account the importance of the endpoints and the
exposure periods in the various tests.

In the absence of chronic toxicity data, the bioaccumulation potential of a chemical may be used in
combination with acute aquatic toxicity to evaluate the potential for chronic toxicity in aquatic organisms.
Criteria used for hazard classification in the GHS are used to assess potential for chronic aquatic toxicity.

There is growing interest and data available for chemicals with endocrine active properties. A number of
OECD Test Guidelines for aquatic toxicity testing are available for chemicals suspected to have endocrine
active properties (OECD TG 229, 230, 231). When gathering data for the SIDS Dossier, available data on
endocrine activity of the sponsored chemical should be reported in robust study summaries and results
discussed in the assessment report. If results allow concluding on a hazard, the conclusion should be reported
in the SIAP or ITAP.

QSAR Approach
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In some cases, a SIDS element regarding aquatic toxicity or fate can be filled with (Q)SAR
estimations. For further guidance on the use of (Q)SARs, see also Chapter 3. The most common
estimation programmes used in the OECD Cooperative Chemicals Assessment Programme are
EPISUITE (for e.g. environmental fate predictions), ECOSAR (for aquatic toxicity predictions),
developed, owned and regularly updated by the United States Environmental Protection Agency.
The OECD (Q)SAR Toolbox may also be used for a number of SIDS endpoints including, but not
limited to, estimating aquatic toxicity. Adequate documentation of the estimation tools used should
be available and reported in the SIDS Dossier, and in particular information on the applicability
domain of the model used for the prediction and whether the sponsored chemicals is within the
applicability domain. The assessment report should discuss the pertinence of using predictions (e.g.,
in the absence or in the impossibility of producing reliable test data).

QSARs can also be used to support test data or to decide which further data might be necessary
(e.g., where test data might be missing for one trophic level which is predicted to be the most
sensitive by (Q)SAR approach).

When QSARs are used, the approach and the reliability of the prediction should clearly be described
in the equivalent of a study summary (e.g., QSAR Predictions Reporting Format (QPRF) and QSAR
Model Reporting Format (QMRF)).

(Semi-) Field Test

Results from (semi-) field studies, (including short-term multi-species trials and long-term mesocosm trials),
will not be available for many chemicals assessed in the OECD Programme on the Cooperative Assessment
of Chemicals. Where they are available and are considered appropriate, they provide the basis for a
comprehensive effects assessment in combination with chronic toxicity data.

Consideration of Indirect Effects Assessment and Assessment on Benthic Organisms

In addition to the effects assessments using pelagic aquatic organisms, assessments of indirect effects on birds
and mammals through the ingestion of aquatic organisms and effects on benthic organisms (OECD 1992c¢)
could be done if information on the chemical suggests possible hazard. Although such an assessment is
usually beyond the data available for most chemicals assessed, there may be reasons that member countries
may wish to evaluate indirect effects; for example, if a chemical has wide dispersive uses, the potential to
bioaccumulate and mammalian repeated dose effects data that indicate a hazard. It is very rare to have
chemicals with avian toxicity data, except for pesticides (and only these will have one or two test(s)).

Some methods mentioned in OECD (1995), USEPA (1984) and European Commission (2008), namely an
approach using BCF for indirect effects and the equilibrium partitioning method for benthic organisms, could
be considered. Fugacity modelling, indicating potential of a chemical to bind to e.g. soil or sediment
together with a water-soil or water-sediment partitioning coefficient (Koc or Kp) both give an indication of
potential exposure of the benthic organisms to the sponsored chemical, and combined with aquatic toxicity
studies, may give an indication of potential hazard to benthic organisms..

4.2.3 Reporting and interpretation of key results and assessment approaches

In STIARs as well as ITARs, the key study results and the assessment approaches and conclusions on
potential hazard should be clearly stated.

Any deviation from standard test guidelines in the studies reported and used for the assessment
should be discussed in the assessment report, as well as their impact on the results and any caution
in interpreting results and assessing the hazard for the aquatic environment. For poorly soluble
chemicals, attention should be paid when toxicity is observed at or slightly above the water
solubility; the potential for bioaccumulation should be considered in determining the possibility of
chronic effects in the absence of acute toxicity. If the conclusions of the initial assessment of a
chemical suggest a concern with regard to aquatic effects (e.g., acute toxicity below 100mg/L and
absence of ready biodegradation or bioaccumulation potential, or chronic toxicity below 1 mg/L),
the conclusion should be clearly formulated in that sense. Standard language is proposed in Chapter
6 for conclusions in the SIAP and ITAP.

Although not mandatory in the SIDS assessment, a more precise assessment by elaborating
exposure assessment, or by further testing, could be considered and proposed when a hazard to the
aquatic environment is identified. For example, in cases where an estimated PNEC was derived
applying assessment factors to the results of acute toxicity tests, performing chronic tests with
appropriate species (e.g. most sensitive species in acute tests) would be considered as one of the
possible further activities for member countries to consider. Also if there is a possibility of indirect
effects on birds and mammals or a possible hazard to benthic organisms (as described above),
assessments on these could be considered and proposed. The environmental partitioning of a
chemical may also guide the need for further testing and assessment in other environmental
compartments (e.g. soil or sediments). Although there is no agreed OECD guidance for the
assessment of terrestrial effects, there are some guidelines for testing in soil and sediment
organisms.
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4.3 GUIDANCE FOR THE INITIAL ASSESSMENT OF HEALTH EFFECTS*

4.3.1 Introduction

This document provides guidance for the initial assessment of health effects of chemicals with a full SIDS
although the information and can be used to support targeted assessments. This document was first drafted
based on relevant sections of the monographs of the International Programme on Chemical Safety (IPCS)
(see list of references). These monographs can be consulted for information about making fuller
assessments of chemical substances. Useful guidance on the interpretation and assessment of human health
hazards can also be found in GHS documentation (United Nations, 2009).

Extensive guidance is also available from OECD countries and regions. One example is the guidance
provided by the European Chemicals Agency (ECHA) for registrants under the Registration, Evaluation,
Authorisation and Restriction of Chemicals (REACH) as well as for authorities evaluating the submissions
(http://guidance.echa.europa.eu/).  Information can be found on general and specific information
requirements related to human health endpoints, as well as many other considerations related to assessing
human health data. Another example of guidance is available from the United States Environmental
Protection Agency (US EPA): Risk Assessment Forum Documents from U.S. Environmental Protection
Agency — http://www.epa.gov/raf/pubhumanhealth.htm .

When assessing the initial hazard of a substance with a full SIDS, evaluation should be focused on hazard
identification, including the description and magnitude of adverse effects ( dose (concentration) — response
(effect) assessment:

e Hazard ldentification aims to identify the effects of concern.

e Dose (concentration) — Response (effect) Assessment is the estimation of the relationship between
dose, or level of exposure to a substance, and the incidence and severity of an effect. At this step the
no observed adverse effect level/concentration (NOAEL/NOAEC), or if this is not possible, the
lowest observed adverse effect level/concentration (LOAEL/LOAEC), shall, where possible and
appropriate, be determined for the observed effects. If appropriate, the shape of the dose-response
curve should also be considered.

It should be noted that this section deals with the assessment of all relevant available information. For testing
and data requirements when elaborating a full SIDS (or for specific endpoints within targeted assessments),
chapter 2 of this manual should be consulted.

For many chemicals currently being assessed at OECD, there will be data available in excess of SIDS; these
additional data should, of course, be assessed and taken into consideration when developing conclusions and
recommendations. Also, for targeted assessments, endpoints not commonly assessed (e.g., carcinogenicity,
neurotoxicity) might be the focus of the assessment. However, in making the initial assessment of health
effects for chemicals with a full SIDS, the elements in the SIDS that are relevant in this respect are:

e Acute Toxicity;

* This document was prepared by the OECD Secretariat based on the agreements reached in the OECD Existing
Chemicals Programme up to April 2011
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Repeated Dose Toxicity;
Genetic Toxicity;
Reproductive toxicity, and
Developmental Toxicity.

Furthermore, this document also gives guidance on the following non-SIDS endpoints, when test results are
available:

Toxicokinetic (see Annex)

Irritation to Skin and Eyes

Sensitisation

Carcinogenicity

Neurotoxicity

In the full assessment of repeated dose toxicity and reproduction/developmental toxicity, Uncertainty
Factors (UFs) are used and the Estimated Level of Low Concern (EDLC) — also called Reference Dose
(RfD) or Acceptable Daily Intake (ADI) — is calculated from the No-Observed-Adverse-Effect level
(NOAEL) or, when not available, the Lowest Observed-Adverse-Effect level (LOAEL) derived from
animal test results. In some domestic programmes, the benchmark dose (BMD) approach is even used in
lieu or in addition to the NOAEL/LOAEL or NOAEC/LOAEC as the BMD modelling takes into account
the shape of the dose-response curve, not only the dose tested. However, in the context of the OECD
Programme on the Cooperative Assessment of Chemicals, the derivation of EDLCs and hence the use of
UFs are usually not made as the programme is limited to initial assessment.

4.3.2 Acute Toxicity

In the assessment of the toxicity of a chemical, the determination of the acute toxicity is often the first step.
Generally the objectives of investigating the acute toxicity are to determine the following (ECHA, 2008):
e  Whether a single (or multiple exposures within 24 hours) to the substance of interest produce
lethality or could be associated with adverse effects on human health;; and/or
e the types of toxic effects that are induced following a single exposure to a substance by the oral,
dermal or inhalation route, their time of onset, duration and severity (all to be related to
dose/concentration); and/or
e the dose/concentration-response relationship and, when available, the slope of the dose-response
curve; and/or
e when available, any marked sex differences in response; and
e any information necessary for classification and labelling of the substance for acute toxicity.

In the context of the OECD Programme on Cooperative Assessment of Chemicals, data on acute toxicity will
usually not lead to recommending action for follow-up testing, although exceptional findings (high lethality,
neurotoxicity seen at low doses, etc.) may warrant such action.

A variety of OECD guidelines for testing chemicals (as well as guidelines from other organisations and
governments) have been developed for measuring acute toxicity. OECD guidelines are publicly available
(http://www.oecd.org/document/40/0,3746,en_2649 34377_37051368 1 1 1 1,00.html). Several
guidance documents that may assist in evaluating acute toxicity are also available from OECD. These
include biostatistical performance of the toxic class (OECD TG 436) method for acute inhalation toxicity,
use of acute toxicity tests, comparison of concentration by time and the 403 protocol as well as
considerations for estimating acute reference doses (2001b; 2001c; 2009a, 2009b, 2009c; 2010a).

4.3.3 Irritation

12
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No testing for skin or eye or respiratory tract irritation is required under the OECD Programme on
Cooperative Assessment of Chemicals. Available test results should nevertheless be described and assessed.
These hazard endpoints are very relevant for the workplace and consumers, and additional guidance is
available elsewhere (e.g. ECHA (2008)) if needed. The general objectives are to determine:

e whether the substance is, or is likely to be, corrosive;

e whether animal or in vitro studies indicate evidence of significant skin, eye or respiratory irritation;

e whether there are indications of skin, eye mucous membrane or respiratory irritation following
human exposure to the substance;

o the time of onset, extent and severity of the responses and reversibility.

If results from in vivo animal studies are available, for adequate hazard identification, information on the
local responses (erythema and/or oedema for skin; corneal opacity, iridal effects, conjunctival redness and/or
swelling for the eye) following application of a single defined amount of the substance should be reported.
However, there is no OECD Test Guideline for the respiratory tract irritation. The local responses are
evaluated and graded for each exposed animal at specified intervals after application of the test substance.
Information should also be reported on the time fully to establish reversibility (or on the lack of
reversibility), on any other local effects (e.g. pain, ocular discharge, necrosis, irreversible coloration of
eyes) or any other toxic effects. For respiratory tract irritation, information from acute and repeated
dose inhalation toxicity studies will often be considered. Also, it is usually assumed that corrosive
(and severely irritating) substances would also cause respiratory irritation when vaporised or in
form of aerosol. Furthermore, information from human cases where symptoms have been
described associated with occupational exposures can be used on a case-by-case basis to
characterise the respiratory irritation potency of a substance.

Appropriate details for interpretation can be found in several OECD Test Guidelines. OECD TG 404 and
405 refer to the classic in vivo guidelines for skin and eye irritation, respectively. Additional guidelines are
available for in vitro tests. For skin irritation, these include OECD TGs 430, 431, 435 and 439. Draft
revised guidelines are also available for OECD TGs 430 and 431. For eye irritation, in vitro tests are
described in OECD TGs 437 and 438. These guidelines can be found at http://www.oecd.org/document/
40/0,3746,en_2649 34377 37051368 1 1 1 1,00.html.

In addition, OECD guidance documents may also be consulted to assist in the interpretation of irritation
data. OECD (2009d) discusses the criteria for validation and acceptance of alternate test methods, with
emphasis on testing strategies for skin and eye irritation. The scientific basis, validation data, and
applicability under UN GHS and new GHS-compliant performance standards of reconstructed human
epidermis methods are addressed in OECD (2010b).

4.3.4 Sensitisation

A sensitiser is an agent that is able to cause an allergic response in susceptible individuals. The
consequence of this is that following subsequent exposure via the skin or by inhalation the characteristic
adverse health effects of allergic contact dermatitis or asthma (and related respiratory symptoms such as
rhinitis), respectively, may be provoked.

No testing for sensitisation is required under the OECD Programme on the Cooperative Assessment of
Chemicals. Available test results should nevertheless be described and assessed.

When evaluating human data, attention should be paid to:

e the number of well-documented cases in relation to the size of the exposed population;
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o the relevance of any described cases and the association between clinical symptoms and clinical
test results and exposure;

o the type of exposure (including: adequate substance identification, frequency, duration and
magnitude of exposure, the physical state of the substance and exposure to other structurally-
related substances). Data from subjects where exposure was not to intact skin or from subjects with
pre-existing asthma should be interpreted with caution;

e the quality of the epidemiological data.

The use of human volunteers in chemical risk assessment is a controversial issue, with a range of views
and regulatory requirements held by different OECD member countries. Therefore individual countries
will select appropriate values and data dependent on their specific regulatory requirements or risk
management policies.

Particular points to take into account when evaluating results from animal assays to predict skin
sensitisation include:

choice of vehicle;

skin irritation at the induction phase of guinea pig tests;

maximal non-irritating concentration at the challenge phase of guinea pig tests;

signs of systemic toxicity;

dose response and statistical analysis in case a local lymph node assay (LLNA) was performed;
effects observed in both a positive (with a known sensitizer) and a negative (vehicle) control

group.

Assessment of cutaneous reactions at the challenge phase of guinea pig tests should be conducted carefully
to discriminate irritation from sensitisation. Further guidance can be found in ECHA (2008).

Available OECD guidelines include OECD TG 406 (guinea pig maximization and Buehler test methods)
and 429, 442A and 442B (local lymph node assay using radioactive and non-radioactive methods)
(http://www.oecd.org/document/40/0,3746,en_2649 34377 37051368 1 1 1 1,00.html). These
guidelines can be consulted for proper methods and criteria with which to assess available studies. In
addition, information on the theory and acceptability of the methods is briefly presented in the guidelines.

4.3.5 Repeated Dose Toxicity

The primary objective of assessing repeated dose toxicity is to identify and describe both general (e.g. body
weight changes) and specific (target organ) adverse effects and their severity, including dose/concentration-
response characteristics that may be associated with the chemical being reviewed. Generally, animal (rodent)
studies are at least 28-days in duration and the animals are exposed to a number of dose/concentrations of the
test chemical plus one or more control(s). These doses/concentrations are then used to derive a value for the
No-Observed-Adverse-Effect level/concentration (NOAEL/NOAEC), or the Lowest Observed-Adverse-
Effect level/concentration (LOAEL/LOAEC). The NOAEL/NOAEC is considered to be the highest daily
dose or concentration of a substance at which there is no adverse alteration observed in the morphology,
functional capacity, growth, development, etc. of the target. The LOAEL/LOAEC, on the other hand, is
considered to be the lowest daily dose or concentration of a substance at which any of these adverse
alterations is actually observed. In general, greater confidence for assessing the hazards of a substance is
placed in a NOAEL/NOAEC than in a LOAEL/LOAEC; in a NOAEL/NOAEC obtained from a sub-chronic
study rather than one from a sub-acute study; in a test which demonstrates a clear dose-response relationship;
and in a test in which the manifestations of toxicity are well-defined. In principle, a NOAEL/NOAEC should
be obtained in each repeated dose study and can be used to derive a standard considered to represent a level
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of exposure or dose at which it is believed there is little if any likelihood of adverse effects in humans.
However, when a reliable dose-response relationship is obtained, and a NOAEL/NOAEC cannot be
estimated, a LOAEL/LOAEC could be used if the fact that the LOAEL/LOAEC is being used is clearly
stated and consideration is being given to the slope of the dose-response curve.

As an alternative to this "classical" NOAEL/NOAEC approach, where feasible the so-called "bench-mark
dose" approach could also be adopted. However, as this latter system uses the lower confidence limit of the
dose corresponding to the lowest increase judged to be toxicologically significant in the incidence of an
effect, it is anticipated that the number of repeated dose studies where adequate quantal or continuous
information is available will be limited. For more guidance on the “bench-mark dose”, see US-EPA (1995),
Slob & Pieters (1998) and EPA (2000).

Crucial in the dose-response assessment, is the definition of “adverse effects”. In repeated dose toxicity
testing, the values of selected parameters are compared to the average values in untreated concurrent
control animals. Adverse effects cannot be defined in purely statistical terms as significant changes relative
to control values. A judgement regarding biological significance is necessary. What is considered to be an
adverse effect is dependent on expert judgement. In those cases where an adverse effect is observed in, for
example, a parameter which monitors an organ system, such as a clinical biochemical change in a
measurement of liver function, more weight can be attributed to its significance if other observations for that
organ system, such as necropsy and histopathology findings and to a lesser extent organ weight difference,
also indicate an adverse effect. In addition, the dose response of an adverse effect, i.e. the progression of a
change in an organ system with the dose, is a factor which adds weight to the significance of the effect. It
should be kept in mind that some of the tests approved for fulfilling SIDS elements [e.g. according to TG
421, 422] are screening tests. It may therefore be that only one dose, either the limit dose or the highest testes
dose provides data that suggests an adverse effect. Under such circumstances careful professional judgement
is required to determine if such an effect is probable in the absence of dose-response or even statistical
significance. In study designs where the data are sufficiently robust, other aspects to be considered include
reversibility of the toxicity, severity of the effect, latency of the onset of the effect and the shape of the dose-
response curve. Correlations observed between changes in several parameters, e.g. between clinical or
biochemical and (histo)pathological effects, will be helpful in the evaluation of the adversity of effects.

The decision as to whether or not a local effect should be considered as a substance-related adverse effect
or caused by treatment procedures (e.g. adverse effects in the upper gastro-intestinal tract, mediastinum
and lungs following bolus application in oral gavage studies), should be based on expert judgement. If
local effects are clearly identified after repeated dosing, a NOAEL/NOAEC or LOAEL/LOAEC should be
established for these effects in addition to N(L)OAELs/N(L)OAECs for systemic effects.

More guidance on the analysis and evaluation of repeat-dose toxicity studies can be found in OECD (2000).

4.3.6 Genetic Toxicity

Testing for genetic toxicity is conducted so that chemicals may be assessed for their potential to cause
transmissible damage to the genetic material of somatic cells (with potential carcinogenic or other
consequences) and germ cells (which may result in heritable damage to the offspring).

It is essential to differentiate between the in vitro tests, which are primarily used to investigate intrinsic
potential of chemicals to cause genetic damage and the in vivo tests, which investigate if these intrinsic
properties are expressed in whole animals.

For the initial assessment, results of at least two tests for genetic toxicity will generally be provided in the
SIDS. These are expected to include results of an in vitro point mutation test and a test for structural
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chromosomal damage (either in vitro or in vivo). A wealth of other genotoxicity data may be available
from studies conducted in vitro and/or in vivo, but many of these tests may have been conducted using
methods different from the standard OECD Test Guidelines. The validity and usefulness of each of the data
sets to the overall assessment of genotoxicity should be individually assessed, taking account of protocol
design (including route of administration) and current expert views on the value of the test systems.

Evaluation of genotoxicity test data should be made with care, taking into account all available
information. Particular points to take into account when evaluating "negative" test results include:

o the doses or concentrations of test substance used (were they high enough?);

o the volatility of the test substance (were concentrations maintained in tests conducted in vitro?);

o for in vitro studies, the possibility of metabolic activation or deactivation was not assessed in the
system;

o the bioavailability of the substance to the target organ;

o the reactivity of the substance (e.g. rate of hydrolysis, electrophilicity, presence or absence of
structural alerts and other available indications related to potential mutagenic activity of the
chemical structure);

o the response of the positive and negative controls (important to both in vitro and in vivo assays).

Contradictory results between different test systems should be evaluated with respect to their individual
significance. Examples of points to be considered are as follows.

e Conflicting results obtained in non-mammalian systems and in mammalian cell tests may be
addressed by considering possible differences in metabolism or in the organisation of genetic
material. Additional information may be needed to resolve contradictions.

e Positive results in the in vitro SCE assay should be viewed with caution, as this assay is associated
with a relatively high incidence of false positive results. In addition, the SCE-formation is not
clearly understood. Also since SCE are an indication of effects on DNA and not necessarily on
chromosomes, a positive result in this assay would not be considered to be evidence of a
significant clastogenic potential in vitro, especially if negative results were available in an in vitro
chromosome aberration assay.

e Similarly, interpretation of results from DNA binding assays should be viewed with caution as
these assays are only considered to be indicators of DNA damage. Consequently, the observance of
in vitro DNA adducts alone in the absence of positive findings from in vivo assays is generally not
considered sufficient evidence of a significant genotoxic potential in vivo.

e If contradictory findings are obtained in vitro and in vivo, in general, the results of in vivo tests
indicate a higher degree of reliability. However, for evaluation of “negative” results in vivo, it
should be considered whether there is adequate evidence of target tissue exposure.

The consequences of “positive” findings only at highly toxic/cytotoxic concentrations, and the presence or
absence of a dose-response relationship should be considered. The default assumption for genotoxic
chemicals, in the absence of mechanistic evidence to the contrary, is that they have a linear dose-response
relationship. However, both direct and indirect mechanisms of genotoxicity can be non-linear or threshold,
and so sometimes the default assumption may be inappropriate. When interpreting positive results,
considerations of the dose-response relationship and of possible mechanisms of action are important
components of a hazard assessment. Examples of mechanisms of genotoxicity that may be demonstrated to
lead to non-linear or threshold dose-response relationships include extremes of pH, ionic strength and
osmolarity, inhibition of DNA synthesis, alterations in DNA repair, overloading of defence mechanisms
(anti-oxidants or metal homeostasis), interaction with microtubule assembly leading to aneuploidy,
topoisomerase inhibition, high cytotoxicity, metabolic overload and physiological perturbations (e.g.
induction of erythropoeisis).
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In general and especially for the purpose of the OECD Cooperative Chemicals Assessment Programme,
substances for which both the in vitro point mutation test and the in vitro chromosomal aberration test are
negative can be considered as non-genotoxic.

Substances, for which positive test results are available, are usually considered to be of concern. Two
actions are possible: 1) form a conclusion based only on the in vitro genotoxicity data of the chemical, or
2) conduct further testing in vitro and possibly also in vivo to further investigate the hazard detected in
vitro and form a conclusion on genotoxicity based upon both in vitro and in vivo data.

However, if only in vitro test results are available and one of the two in vitro tests is positive, further work
is usually necessary within the SIDS context:

e When the mammalian cell test in vitro is negative, it will be necessary to decide whether further
work is needed on a case-by-case basis. Further testing could be either in vitro or in vivo.
Suspicion that the positive response observed in the bacterial test was due to a specific bacterial
metabolite of the test substance could be explored further by investigation in vitro. Alternatively,
an in vivo test may be required.

¢ Following a positive result in an in vitro mammalian cell mutagenicity test, adequately conducted
in vivo testing, such as the micronucleus test, the bone marrow chromosomal aberration test or a
transgenic rodent assay is usually required to ascertain if this potential can be expressed in vivo. In
exceptional cases, where it can be sufficiently deduced that a positive in vitro finding is not
relevant for in vivo situations, in vivo testing may not be necessary.

Before undertaking any in vivo testing, a review of the in vitro test results and all available information on
the toxicokinetic and toxicodynamic profile of the test substance is needed, as well as consideration of
available information about structure-activity relationships. A particular in vivo test should be conducted
only when it can be reasonably expected from all the properties of the test substance and the proposed test
protocol (using the most appropriate route of administration) that the specific target tissue will be
adequately exposed to the test substance and/or its metabolites. Further information on assessment of in
vitro positive results in genetic toxicology tests is available in a review paper by ILSI/HESI (Dearfiled et
al, 2011).

If necessary, an investigation of toxicokinetics could be conducted before progressing to in vivo testing. If
the in vivo test is negative with limitations clearly identified on the interpretation of the test (e.g. test
chemical not reaching the target organ), the need for further work could still be considered (such as testing
in a second tissue to supplement a negative in vivo assay when positive results have been seen in an in vitro
point mutation assay). In this regard, attention should be paid to the quality and relevance of all the
available data, the adequacy of target tissue exposure and the potential for human exposure.

Further information introducing genotoxicity Test Guidelines is being revised and should soon be available
in the OECD Series on Testing and Assessment or under Test Guidelines. However there is currently no
agreed OECD guidance beyond what is provided here in this Manual on the assessment of genotoxicity.
Additional information on genetic toxicity test batteries is available in Cimino (2006) and Eastmond et al
(20009).

4.3.7 Reproduction/Developmental Toxicity

Reproduction toxicity represents any effect on fertility and reproduction that can adversely affect the
continuation of the species. Developmental toxicity is any adverse effect induced during the developmental
period, i.e. from conception through puberty. The major manifestations of developmental toxicity include
death of the developing organism, structural abnormalities, altered growth and functional deficiencies.
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Developmental toxicity can be considered a component of reproductive toxicity, and sometimes it is difficult
to distinguish between effects mediated through the parents versus direct interaction with developmental
processes.

The organisation of the information for an assessment of reproduction and developmental toxicity is
described in a number of OECD Test Guidelines related to these endpoints (TG 414, 415, 416) and the
guidelines for the Combined Repeated Dose Toxicity Study with the Reproduction/Developmental Toxicity
Screening Test (TG 422), the Reproduction/Developmental Toxicity Screening Test (TG 421), and the
Developmental Neurotoxicity Guideline (OECD 426). Toxic response data should be considered by sex and
dose and, when possible, be sub-divided into reproductive and developmental effects. Reproduction effects
would include, infer alia, altered fertility indices for males and females, effects on mating performance or
other factors affecting reproductive function and, when related to the nursing capacity of the females,
postnatal viability indices for the offspring or other postnatal signs of toxicity. Developmental effects, either
as a consequence of maternal toxicity or as a direct effect on the developing organism, would include, inter
alia, decreased numbers and percentages of live offspring per litter, and increased numbers and percentage of
affected offspring (male, female or combined) per litter. Data on maternal toxicity and on certain metabolic
or kinetic observations need to be considered when determining the nature, severity and relevance of
developmental toxicity.

Reproductive and developmental effects typically exhibit dose-response relationships, and where these
effects are not genotoxic (e.g. heritable) thresholds are generally assumed to exist. It is thus possible to
estimate exposure levels unlikely to produce effects in humans on the basis of a NOAEL obtained in an
animal experiment, in a similar manner to that for repeated dose toxicity.

The occurrence of a dose level producing well defined toxicity is considered of crucial importance in
reproductive and developmental toxicity studies. This is called for in the OECD Test Guidelines for both
screening tests, 421 and 422. Tests in which toxicity is not observed should, therefore, not be considered as
adequate tests unless the limit concentration of 1000 mg/kg bw/d or a higher dose level (when relevant) has
been included.

In addition, useful information can be derived from the repeated dose toxicity study, e.g. pathology in the
reproductive organs, if specific histological examination has been carried out and a comparison of dose-
response curves for such an effect between males and females could be made both in the repeated dose
toxicity and the reproduction toxicity study.

To satisfy the SIDS requirements for reproductive toxicity, information (e.g. test data from studies in
animals) is required which addresses both reproductive parameters (including fertility) and developmental
toxicity. Examples of acceptable information are provided below:

e Requirements are met if existing data on the chemical include a developmental toxicity study and a 90-
day (or longer) repeated dose study that sufficiently documents that reproductive organs were examined
histologically and indicate no effects. If results from a developmental toxicity study are not available then
such a study is required (e.g. OECD Test Guideline 414).

e  When either a > 90-day (with no evaluation of reproductive organs) or a 28-day repeated dose study is
the only repeated dose study available, it is recommended that at least a reproduction/developmental
toxicity screening test (e.g. OECD Test Guideline 421) be carried out, in order to satisfy the requirements
for the reproductive/ developmental toxicity endpoint.
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e When a repeated dose toxicity test of 28-days or longer is not available, then a combined repeated dose
toxicity test with a reproductive/developmental screening test (e.g. OECD Test Guideline 422) can be
carried out to satisfy the requirements for repeated dose and reproductive/developmental toxicity. (This
option uses the lowest number of test animals to satisfy both the repeated dose and the reproduction
toxicity requirements.)

o If reliable tests results from well performed tests according to OECD Test Guidelines 415 or 416 (one or
two  generation reproductive toxicity) are available, the SIDS requirements for
reproductive/developmental toxicity are met.

Data from animal studies ideally should provide clear evidence of specific reproductive toxicity in the
absence of other, systemic, toxic effects. However, if developmental toxicity occurs together with other
toxic effects in the dam, the potential influence of the generalised adverse effects should be assessed to the
fullest extent possible. The preferred approach is to consider adverse effects in the embryo/foetus first, and
then evaluate maternal toxicity, along with any other factors which are likely to have influenced these
effects, as part of the weight of evidence. In general, developmental effects that are observed at maternal
toxic doses should not be automatically discounted. Discounting developmental effects that are observed
at maternal toxic doses can only be done on a case-by-case basis.

Overall Evaluation of Maternal and Developmental Toxicity

Agents that produce developmental toxicity at a dose that is not toxic to the maternal animal are especially
of concern because the developing organism is affected but toxicity is not apparent in the adult. However,
the more common situation is when adverse developmental effects are produced only at doses that cause
minimal maternal toxicity; in these cases, the developmental effects are still considered to represent
developmental toxicity and should not be discounted as being secondary to maternal toxicity. At doses
causing excessive maternal toxicity (that is, significantly greater than the minimal toxic dose), information
on developmental effects may be difficult to interpret and of limited value. Current information is
inadequate to assume that developmental effects at maternally toxic doses result only from maternal
toxicity; rather, when the LOAEL is the same for the adult and developing organisms, it may simply
indicate that both are sensitive to that dose level. Moreover, whether developmental effects are secondary
to maternal toxicity or not, the maternal effects may be reversible while effects on the offspring may be
permanent. These are important considerations for agents to which humans may be exposed at minimally
toxic levels either voluntarily or involuntarily, since several agents are known to produce adverse
developmental effects at minimally toxic doses in adult humans (e.g., smoking, alcohol, isotretinoin).

Since the final assessment not only takes into account the potential hazard of an agent, but also the nature
of the dose-response relationship, it is important that the relationship of maternal and developmental
toxicity be evaluated and described, if possible. Then, information from the exposure assessment is used to
determine the likelihood of exposure to levels near the maternally toxic dose for each agent and the risk for
developmental toxicity in humans. Although the evaluation of developmental toxicity is the primary
objective of standard studies within this area, maternal effects seen within the context of developmental
toxicity studies should be evaluated as part of the overall toxicity profile for a given chemical. Maternal
toxicity may be seen in the absence of or at dose levels lower than those producing developmental toxicity.
If the maternal effect level is lower than that in other evaluations of adult toxicity, this implies that the
pregnant female is likely to be more sensitive than the nonpregnant female. Data from reproductive and
developmental toxicity studies on the pregnant female should be used in the overall assessment of risk.

Guidance on the histologic evaluation of endocrine and reproductive tests in rodents is available in OECD
(2009¢). Additional guidance on mammalian reproductive toxicity testing and assessment is available in
OECD (2008). There are also some general guidelines from the U.S. Environmental Protection Agency’s
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Risk Assessment Forum that can be used as references. Although the EPA guidelines have been available
for some time (1996 and 1991, respectively), the essential elements and scientific opinions expressed are
still applicable and very useful when interpreting reproductive and developmental toxicity data. These
documents are available at the following links: http://www.epa.gov/raf/publications/pdfs/REPRO51.PDF
and http://www.epa.gov/raf/publications/pdfs/DEVTOX.PDEF. .

4.3.8 Carcinogenicity

Detailed guidance is provided in OECD (2010c¢), EPA (2005a) and EPA (2005b) on the assessment of
carcinogenicity studies. Carcinogenicity is not a SIDS element, and information is rarely available for
substances assessed under the OECD Cooperative Chemicals Assessment Programme, unless there are
reasons to suspect the substance is a known or a potential carcinogen, in which case, studies should be
available for review. If information on the potential carcinogenicity is available for a substance, it should be
described and assessed in the SIDS Documents in the same way as information on a SIDS element.. An IPCS
framework for analysing the relevance of cancer modes of action for humans has been published along with
three case studies illustrating its application (WHO, 2008, and Boobis et al, 2006).These harmonised
approaches should be taken into account when assessing existing tests results on carcinogenicity in the SIAR.
If internationally agreed assessments are available (e.g. by IARC), the conclusions of those assessments
should be reflected in the SIAR.

4.3.9 Neurotoxicity

No detailed guidance on the assessment of neurotoxicity is provided in this document. Neurotoxicity is not a
SIDS element in itself, and detailed information is rarely available for substances assessed under the OECD
Cooperative Chemicals Assessment Programme. If information on the potential neurotoxicity is available for
a substance (e.g. through functional observations noted in a 90-day study or similar repeated dose toxicity
studies), it should be described and assessed in the SIDS Documents in the same way as information on a
SIDS element. Guidance on the assessment of neurotoxicity studies can be found in IPCS (2001a). Guidance
is also available from the Risk Assessment Forum at the U.S. Environmental Protection Agency (US EPA)
that can be consulted: http://www.epa.gov/raf/publications/pdfssNEUROTOX.PDF .

4.3.10. Endocrine Disruption

Endocrine-related endpoints are an area of concern in chemicals assessment and in vitro and in vivo
test methods covering such endpoints are available (e.g., OECD TG 407, TG 440, TG 441, TG 455).
Results of the studies 1listed above are meant to assist in
understanding the mode or mechanism of action of results obtained
in other studies such as reproductive or repeated-dose toxicity
studies. A guidance document for the assessment of test results from endocrine-related
endpoints is under preparation and should soon be published in the OECD Series on Testing and
Assessment.
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ANNEX1

CALCULATION OF PNEC

This annex provides a description of how PNEC can be derived from a SIDS assessment. Two approaches
are described: the assessment factor (deterministic) approach and the Species Sensitivity Distribution
(probabilistic) approach.

Assessment Factors Approach

The assessment factor method is the method most usually used for the derivation of a PNEC when
only acute toxicity data or limited chronic toxicity data are available. A PNEC is calculated using
toxicity test data such as LCsy, ECsy, other L(E)Cyx values, NOEC (no observed effect
concentration) and LOEC (low observed effect concentration). MATC (maximum allowable
toxicant concentration, calculated as MATC = (NOEC x LOEC)* ) is also used in effects
assessment.

Assessment factors are used to adjust the effect concentration from a limited data set and to estimate
a PNEC. Assessment factors should reflect the following uncertainties and extrapolations:

intra-species and inter-species variations;

inter-laboratory variations;

the extrapolation of short term toxicity towards long term toxicity; and
the extrapolation of laboratory results towards the field.

Assessment factors should be applied with care to acute data for substances which are suspected of having a
specific mode of action.

Different assessment factors are used in different methodologies for a particular dataset. These are
outlined below. In the following paragraphs, assessment factors that could be used in estimating
PNEC from SIDS data are described. These are summarised in Table 1. When targeted assessments
are presented that evaluate limited numbers of endpoints, PNECs may not often be determined.
However, if there is a reason to provide protective measures for the endpoint in question, then
several of the considerations within this section could apply to the assessment.

When only acute toxicity data in the SIDS are available, an assessment factor of between 100 and
1000 is applied to the lowest L(E)Csy [i.e. case (a)]. A factor of 1000 is a conservative and
protective factor and applied when only limited data are available, i.e. this value may be reduced to
100 if evidence is available to suggest that this may be a more appropriate factor. Such evidence
would include:

(1) data from a wide variety of species including those which are considered to represent the most
sensitive species;

(2) information, from structurally similar compounds or QSAR, to suggest that the acute to chronic
ratio is likely to be low;
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(3) information to suggest that the chemical acts in a non-specific or narcotic manner, with little
inter-species variation in toxicity; and

When chronic toxicity data are available in addition to acute data, an assessment factor of between
10 and 100 is applied to the lowest NOEC [i.e. case (b)], taking the following situations into
account:

(1) If chronic NOEC is available from one or two species representing one or two trophic levels
(i.e. fish, Daphnia or algae) identified as the most sensitive in the acute toxicity studies, a factor
of 100 or 50 is applied to the lowest NOEC. In this case, a PNEC value derived from chronic
data should be compared to that derived from the lowest acute data. The lowest PNEC value is
then used in the assessment.

(2) If chronic NOECs are available from three species representing three trophic levels (i.e. fish,
Daphnia and algae), a factor of 10 is applied to the lowest NOEC. If there is convincing
evidence that the most sensitive species has been tested, a factor of 10 may also be applied to
the lowest NOEC from two species representing two trophic levels (i.e. fish and/or Daphnia
and/or algae). On occasions, the assessment factor may be lower than 10 when the database is
large, covers long-term effects (e.g. multi-generation tests), etc.

Use of different assessment factors should be clearly justified in the assessment report.

Table 1. Summary of Proposed Assessment Factors for Estimating an PNEC

Case Data available

(8.) ECSO algae (72hr) 100 - 1000

ECSO Daphnia (24-48hr acute test)
CSO fish (96hr)

(b) NOEC Daphnia (14-21d chronic toxicity test) 10 - 100
NOEC algae (72hr)

NOEC fish (chronic toxicity test)

Range of Assessment factor

Assessment factors proposed in literature

Several sets of assessment factors have been proposed to date. At an OECD workshop, (OECD
1992b), a factor of 10 is suggested for each extrapolation step described in paragraph 16 in Section
4.2.3 of this manual. This approach is a modification of a method proposed in USEPA (1984).

Assessment factors proposed in REACH guidance (2008) depend on the properties of the chemical
(e.g. if log Kow>5 an additional assessment factor of 10 is applied for soil and sediment PNECs;
this accounts for the potential for exposure to the substance adsorbed to particles as well as
dissolved in the pore water). In Heger et al. (1995), a factor of 100 between the E(L)Cs of acute
toxicity and NOEC of chronic toxicity has been shown by measured data to be generally justifiable.
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The proposals from the European Centre for Ecotoxicology and Toxicology of Chemicals
(ECETOC 1993) are based on comparisons of empirical toxicity data for x chemicals??. An acute:
chronic ratio of 40, a chronic: ecosystem ratio of 5, and an ecosystem : field ratio of 1 are suggested.

Table 2 summarises these proposals. These factors can be modified under certain conditions (e.g.
an assessment factor of 1000 in the EU Technical Guidance Document can be lowered to 100 with
certain evidence). The original reference should be referred to for detailed explanation of such
modifications.

Table 2. Proposed Assessment Factors for Application to Aquatic Toxicity Data
for Estimating a PNEC

Assessment factor
Available information applied applied to the lowest value

(modifications not included)

(@) OECD | (b) (©)
Workshop | REACH ECETOC
guidance proposal

One acute L(E)Cx, for acute toxicity from one trophic level 1000 - -

At least one acute® L(E)Cs, from each of three trophic levels of 100 1000 200

the base-set (fish, Daphnia and algae)

One chronic NOEC (either fish or Daphnia) - 100 -

Two chronic NOECs from species representing two trophic - 50 5

levels (fish and/or Daphnia and/or algae)

Chronic NOECs from at least three species (normally fish, 10 10

Daphnia and algae) representing three trophic levels

Field data or model ecosystems - case-by- 1
case

Statistical Extrapolation Methods Approach

If a large data set from long-term tests for different taxonomic groups is available (OECD, 1992),
statistical extrapolation methods may be used to derive a PNEC. The main underlying assumptions of the
statistical extrapolation methods are as follows (OECD, 1992b):

e The distribution of species sensitivities (SSD) follows a theoretical distribution function;
e The group of species tested in the laboratory is a random sample of this distribution.

® In the EU Technical Guidance Document, "short-term toxicity" and "long-term toxicity" are used instead of "acute
toxicity" and "chronic toxicity."
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The effects assessment can be performed with a statistical extrapolation method if the database on species
sensitivity distributions (SSDs) is sufficient for its application (Posthuma et al., 2001). This approach has
been applied for Nickel and nickel compounds in the OECD HPV Chemicals Programme in 2007. The
assessment conclusions are available in the Existing Chemicals database.

In general, long-term toxicity data are log-transformed and fitted according to the distribution function and
a prescribed percentile of that distribution is used as a criterion. Several distribution functions have been
proposed for environmental species. The EPA (1984) assumes a log-triangular function, Kooijman (1987)
and Van Straalen and Denneman (1989) a log-logistic function, and Wagner and Lgkke (1991) a log-
normal function. Aldenberg and Slob (1993) refined the way to estimate the uncertainty of the 95"
percentile by introducing confidence levels, which was again more refined by Aldenberg and Jaworska
(2000). This is an area where further harmonisation of practice is needed at the level of OECD member
countries.

An advantage of these methods is that they use the whole sensitivity distribution of species in an ecosystem
to derive a PNEC instead of taking always the lowest long-term NOEC. However, the probabilistic method
has been criticised for a lack of transparency compared to the deterministic approach, the question of the
representativity of the selected test species, the comparability of endpoints, the arbitrary choice of a
specific percentile and a statistical confidence level, etc. On the other hand, the SSD approach uses all
available valid long-term data and so may provide a more realistic measure of effect threshold levels
(assuming that the coverage of species is sufficiently great). In addition, an assessment factor is still
applied to the derived SSD effect value, taking into account the quantity of data used in its derivation.

When using a statistical extrapolation method to derive a PNEC, the following issues need to be addressed:

o Clarification of the type of input data, i.e. preferably reliable NOECs from chronic/long-term
studies, full life-cycle or multigeneration studies;

o Information on the mode of action of the substance that may help to identify and to evaluate
the need to include possible sensitive taxonomic groups or to exclude possible
overrepresentation of certain taxonomic groups;

e The minimum species requirements, e.g. representative species from the following taxonomic
groups: fish, crustaceans, insects, algae, higher plants, other groups not already represented.
It is recognised that for some taxa mentioned above, no internationally standardised test
guidelines for long-term tests are currently available. The requirement can be adapted based
on knowledge/reasoning about sensitive endpoints and species as well as knowledge on
structure — activity and mode of action.

e The minimum sample size (number of data) to establish a species sensitivity distribution
curve. Differing guidance is provided in different for a. OECD (1992b) proposes a minimum
of 8 NOECs on species from different taxonomic groups, EC (2002) and ECHA (2008)
recommend 10 NOECs (and preferably more than 15) on species from 8 taxonomic groups.
Similar proposals have been made by Gibbons and Coleman (2001) or de Bruijn et al.
(1999).

o The method for handling multiple data for one species, e.g. averaging comparable data, or
selecting the most sensitive endpoint when various endpoints are observed;

e Statistical fitting procedures, i.e. the method must be mentioned and explained, where the
log-normal distribution is the preferred one for pragmatic reasons. In addition, a statistical
method is to be used to test the goodness of fit. In addition to the Kolmogorov-Smirnov test,
the Anderson—Darling goodness of fit test can be used as a criterion for the choice of a
parametric distribution for data-rich data sets, because it gives more weight to the tails of the
distribution. Results should be discussed in regards to the graphical representation of the
species distribution. If the data do not fit any distribution, the left tail of the distribution (the
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lowest effect concentrations) should be analysed more carefully. Any choice of a specific
distribution function should be clearly explained;

e Estimated parameter, e.g., the concentration corresponding with the point in the species
sensitivity distribution (SSD) profile of the chosen toxicity value (e.g., EC1) below which
5% of the species occur may be derived with a 50% confidence interval associated with this
concentration, as an intermediate value in the determination of the PNEC;

e Estimation of the PNEC, i.e. the intermediate value may de divided by an appropriate
assessment factor, if needed, to reflect the further uncertainties identified. If mesocosm
studies are available, they should also be evaluated to decide on the assessment factor;

e Deviations from these recommendations can be made on a case by case basis, through
consideration of sensitive endpoints, sensitive species, mode of toxic action and/or
knowledge from structure activity considerations;

The PNEC should also be derived, as a comparison, by applying the assessment factor approach on the
same database.

28



MANUAL FOR THE ASSESSMENT OF CHEMICALS

ANNEX 2

Toxicokinetic Considerations for the Assessment of Chemicals

Initial considerations

Care should be exercised in predicting metabolic pathways and estimating toxicokinetics of chemicals as
these can be complex, especially for larger compounds with multiple reactive groups. Chemical structure
(in addition to just information on chemical charges) and chemical concentration can also dictate the
metabolic pathways. Failure to appropriately consider this and other critical information may lead to
misleading or inaccurate estimations. If predictions are used within the OECD Cooperative Chemicals
Assessment Programme, they should be clearly stated as predictions and should be limited to well-
established assumptions that are discussed in standard reference materials.

Predictions of toxicokinetic information should be limited to certain cases. For example, some predictions
and assumptions may be useful for category approaches that rely on metabolic arguments, especially for
chemical classes that have well-known patterns of biotransformation. However, even in these cases, the
approaches should be supported with existing data for chemicals within the category.

This document is useful as a repository of toxicokinetic information and experience within the OECD
Cooperative Chemicals Assessment Programme and could evolve as more information is obtained. The
document can be used to guide assessors to more extensive references on toxicokinetics rather than as a
prescriptive guidance document.

This document should not be used as stand alone or prescriptive guidance but rather as a pointer for
assessors to more extensive references on toxicokinetics. Given the complexities involved, predictions
should be made on a case by case and should be well substantiated.

Background

When revising the OECD guidance for drafting of SIAP’s it was agreed (at SIAM 25) that a toxicokinetic
assessment should be included when toxicokinetics information is available, although toxicokinetic studies
are not part of the SIDS end points. When toxicokinetics information is not available, it may be possible to
make some predictions of toxicokinetics on a substance or category by taking account of the available
physicochemical and toxicodynamic information.

It is conventional to order a toxicokinetic assessment as follows; Absorption, Distribution, Metabolism and
Excretion (ADME). It is not necessary to include these as discrete sub-headings, but it should be possible
for the reader to identify the individual processes. In each case, it is not intended to provide a quantitative
estimate of these processes, but a more qualitative assessment based on established kinetic and
toxicological principles. Robust Study Summary Templates outline reporting formats for studies referred
to during an assessment.

The following highlight some brief points that should be taken into consideration when developing a

toxicokinetic assessment. However, it is not intended to provide exhaustive guidance and should not be
used as stand- alone document. A very limited reference list is included, if further information is required.
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Physicochemical Considerations

The information available on the physicochemical properties and chemical structure can be used to make
some predictions regarding the ADME of substances. One very important factor relevant for discussion of
absorption, distribution as well as excretion is permeability. Permeability of a membrane to a chemical is
particularly dependent on molecular size (more than only weight), lipophilicity as well as charge, and also
pKa. More information is included in points to consider, see below.

Points to consider

Absorption

Consideration of relevant physico-chemical parameters can inform on the potential to cross biological
membranes, ie a log P of around 2-4 suggests that a substance could readily cross biological membranes.
Similarly the pKa of ionisable organic molecules will influence whether a molecule can cross a biological
membrane. This is because uncharged molecules more readily cross the lipid environment of biological
membranes by passive diffusion. For example acetic acid is not ionised at low pH of the stomach,
favouring passive diffusion but once in the blood stream it will rapidly ionise and exists as almost
exclusively acetate ions. The absorption of molecules with a favourable Log P will be influenced by
molecular size, as smaller molecules more readily cross biological membranes. Depending on the
chemical in question, consideration of sublingual absorption may be necessary (e.g. H,O,) as that route,
can allow a proportion of the dose to bypass first-pass metabolism. It should be noted that absorption via
the lymphatic system for large molecules should not be excluded.

Molecular weight will also influence uptake, with higher molecular weight substances tending to be less
well absorbed, for example waxes will largely transit the Gl tract without appreciable uptake.

Toxicodynamic information, such as target organ toxicity distant from the portal of entry can be used as an
indication that the substance or a metabolite has been absorbed. If there is absorption via the gastro-
intestinal tract, some predictions can be made regarding the inhalation and dermal routes of exposure.
Absorption via the respiratory tract is dependent on particle size. In general, uptake via the respiratory
tract may be similar to (or less than) absorption via the oral route of exposure. However, it is possible that
physico-chemical properties may limit (water solubility) or enhance uptake (volatility) from the respiratory
tract. For certain molecules it is possible that they might be internalised by specific transporter systems,
for example certain metal ions. It should be borne in mind that the respiratory and intestinal epithelia have
evolved to facilitate uptake, whereas the skin provides a barrier function.

Distribution

The distribution of absorbed substances will be particularly influenced by Log P, pKa and molecular size,
as the primary means of distribution is via the circulatory system. If the substance is or can be predicted to
be soluble in physiological fluids, it will probably be well distributed. Evidence for this may be found
from, for example, mouse bone marrow micronucleus studies, if suppression of bone marrow activity is
observed this should be regarded as good evidence for wide distribution — if via the oral route of exposure.
Substances like some dietary fatty acids are distributed from the intestinal epithelium to the thoracic portal
via the lymphatics prior to systemic distribution. Differences observed between single and repeated-dosed
studies may provide information on accumulation or enzyme induction. Substances with higher Log P
values may distribute preferentially to the more fatty tissues and may, have bioaccumulation potential.
Such lipophilic substances may also cross the blood-brain and blood-testis barriers. Similarly, more water
soluble molecules will tend to distribute more widely than larger less soluble ones, because of the large
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volume of total body water. The degree of protein binding to such as blood albumin will modify the
concentration of free compound available to for crossing barriers, undergoing metabolism and induce
toxicity.

As with absorption, target organ toxicity away from the portal of entry is an indication that a substance
may be widely distributed.

Metabolism

It is possible to make some predictions of likely metabolites, most usefully for organic molecules, based on
considerations of chemical structure, physico-chemical properties and any established species differences
(usually quantitative) in metabolism. The results of in vitro tests can indicate which metabolic pathways
are likely to be relevant to detoxication and/or toxicity. Log P will influence metabolism, such as by
cytochromes P450. In general substances that are less water soluble make the better substrates and may
undergo more extensive biotransformation. This is because the Phase 1 enzymes add or reveal functional
groups that make the molecule more water soluble and to facilitate Phase Il conjugation reactions.
Molecules having undergone Phase | reactions and those with available functional groups, such as -OH or
—NH, tend to undergo Phase Il conjugation reactions. Systemic exposure to unchanged parent may be
limited if there are hydrolysable functional groups present. It is possible that low capacity phase |
reactions (for example those catalysed by 2E1) can become saturated at high substrate concentrations and
this may lead to a shift in metabolite profile, or parent to metabolite ratio. For very large chemicals,
distribution to fatty tissues is often faster than biotransformation in clearing the compound from the
systemic circulation.

Excretion

The aims of this section are to provide some ideas on whether the substance would be excreted unchanged
or not, and whether urinary or faecal excretion is more likely.

If it is clear that the substance will (will not) be extensively metabolised, then excretion of unchanged
parent is (is not) expected to be limited In considering potential routes of excretion, again Log P will have
a significant impact, with the more water soluble substances being excreted via the urine, like polar
metabolite, without a requirement for extensive metabolism. Molecular weight is an important determinant
in biliary excretion with polar substances of a molecular weight of >350 being more readily excreted via
the bile in rats. There is a clear species difference with biliary excretion, as the molecular weight cut off in
humans is around 500. As noted above, milk is a route of elimination for some compounds. Excretion via
the exhaled air of xenobiotics is largely confined to low molecular weight volatile substances. The
induction of pathology within targets such as membranes, barriers, kidneys or the liver can lead to changes
to the ADME characteristics of compounds.

Other

It would be useful to provide a qualitative statement on potential exposure of the neonate and/or the
developing foetus in utero; for example, “Substance x is very lipophilic and excretion of absorbed
substance x via the breast milk cannot be excluded”, Further information on factors influencing excretion
via breast milk can be found in the REACH guidance document on information requirements and the US
EPA document “Exploration of Perinatal Pharmacokinetic Issues”.

If possible consideration should also be given to toxicokinetics by other relevant routes of exposure. For

example, water soluble substances that become systemically available following dermal or inhalation
absorption would be expected to be widely distributed.
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Information from close structural analogues should also be considered, where appropriate and the
utilisation of computational non-testing methods may aid read-across and the filling of data gaps.
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