NORTHWEST HORTICULTURAL COUNCIL
8 SOUTH 2ND STREET, ROOM 600
YAKIMA, WASHINGTON 98901
(509) 453-3193 FAX {509) 457-7615

www.nwhort.org

February 5, 2008

Mr. Mark Bradley

Associate Deputy Administrator
USDA/AMS/TM/NOP

Room 4008-South, Ag Stop 0268
1400 Independence Avenue, SW.
Washington, DC 20250

Re: Petition to Use Ethylene for Ripening Organic Pears

Dear Mr. Bradley:

In accordance with the guidelines posted in the Federal Register on January 18, 2007, the Northwest Horticultural
Council (NHC) and the Pear Bureau Northwest (PBN), both non-profit organizations, have provided the
following petition to approve the use of ethylene for ripening organic pears. The NHC represents the growers and
shippers of deciduous tree fruit in Washington, Oregon and Idaho. The PBN is a marketing organization that
promotes, advertises and develops markets for fresh pears grown in Washington and Oregon. These states
represent 84% of all fresh pears grown in the United States and 94% of all winter pears. Sixty-five percent of
national organic pear production occurs in these states. They also account for 92% of America's fresh pear
exports. We believe this petition is justified since ethylene is a naturally occurring substance consistent with the
principles of organic production and has been accepted by the organic governing boards of a wide number of

countries. In addition, ethylene is already approved for use by the National Organic Standards Board for ripening
other organic fruits.

We appreciate the opportunity to work with the NOSB as it reviews this documentation and formulates an
opinion,

Two copies are enclosed for your review. We are happy to answer any questions that may help clarify our
document.

Below please find the official contact information:

Deborah Carter, Technical Issues Manager

Northwest Horticultural Couneil

105 S. 18" Street, Suite 105

Yakima, WA 98901

carter(@nwhort.org; 509-453-3193 office; 509-457-7615 fax

Sincerely,
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NORTHWEST HORTICULTURAL COUNCIL,
itoinsv. Conters |

Deborah Carter
Technical Issues Manager

cc: Ms. Valerie Frances, NOSB €
Mr. Kevin Moffitt, Pear Bureau Northwest -
Mr. Don Gibson, NHC, Science Advisory Committee
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Petition to Use Ethylene for Ripening Organic Pears
Prepared by Northwest Horticultural Council for the Pear Bureau Northwest
February 2008

Petition: Inclusion of the following annotation to section 205.605(b):
“for the post harvest ripening of pears”.

205.605(b)-Synthetic substance allowed in organic crop production.

1. Chemical Information
e Chemical Name: Ethylene, also known as ethene, olefiant gas
e CAS Number: 74-85-1
o UN1962/UN 1938

2. Manufacturer’s name:

Ethylene can be generated by several known methods:

» Ethylene generators in which a catalytic process to produce ethylene from a
solution containing ethyl alcohol is used.

¢ LEthylene cartridges containing pure ethylene can be released and circulated in
a room (usually used for citrus degreening).

e Ethylene (sometimes containing 5% nitrogen to reduce explosion potential) in
cylinders is released in the room.

¢ Plant products are the largest producers of ethylene. It is given off naturally by
ripening fruit. This process has not been adopted commercially due to
potential problems with pathogens and insects.

There are multiple manufacturers including:

e (atalytic Generators, LLC
1185 Pineridge Road
Norfolk, VA 23502
800-446-8100 (toil free)
757-855-0191 (Office)
757-855-4155 (Fax)
http://www.catalyticgenerators.com
Trade name: Ethy-Gen

e Livingston Group, Inc.
4768 Hermitage Road
Virginia Beach, VA 23445
757-460-3115 (Office)
757-460-0391 (Fax)
Trade Name: Nature-Ripe



e Praxair Distribution, Inc.
39 Old Ridgebury Road
Danbury, CT 06810-5113
800-PRAXAIR or 716-879-4077 (Office)
800-772-9985 or 716-879-2040 (Fax)
Name: Ethylene

3. Intended use:

Ethylene is a natural plant hormone and has been used for degreening and ripening
fruit, including mangoes, bananas, citrus, avocadoes, tomatoes and pears.l'z‘ 340
currently is approved to ripen organic tropical fruit, bananas and degreening organic
citrus. It is our petition that ethylene be approved for the post harvest ripening of
organic pears.

4. Crop/Application Rate and Process/Mode of Action

¢ Crop: Organic pears (Pyrus communis), including all varieties of pears produced
in the United States. Pears are climacteric but most often do not produce enough
¢thylene without a period of cold storage and/or treatment with ethylene gas.

e Application Rate and Process.” ® In order to ripen pear fruit with the best
eating quality, pears should be harvested at optimum maturity but unripe.
Immature pears are more susceptible to physiologic disorders and have a shorter
storage life. ° Pears that ripen on the tree develop mealy texture and poor flavor.
Since pears are relatively fragile and temperature sensitive, they are carefully
stored in either conventional air storage for short term or controlled atmosphere
storage for longer term with the temperature set to 30-32° ¥ (-1 - 0°C) and a 90-
95% relative humidity (to prevent shrivel). Before cthylene is introduced to
trigger the ripening process, the stacked boxed fruit is allowed to come to an
internal temperature of 60-70 °F (15.5-20°C). 100 ppm of ethylene gas is
introduced along with good air circulation between and through boxes to ensure

' Ethylene use in the Ripening of Organic Bananas, Briefing Paper 10/10/2001,
http://soilassociation.org/web/sa/saweb.nsf7.

* Ritenour, M.A. and Brecht, J.K., Presentation, Ethylene Treatments for Ripening and Degreening, IRREC,
University of Florida.

* Burg, S.P. and Burg, E.A., Role of Ethylene in Fruit Ripening, Department of Physiology, University of Miami
School of Medicine, 1961.

* Sargent, S., Ripening Tomatoes with Ethylene, VC-29, Department of Horticultural Sciences, Florida Cooperative
Extension Service, Institute of Food and Agricultural Sciences, University of Florida, 2000.

® Ritenour, M., et. al., Recommendations for Degreening Filorida Fresh Citrus Fruits, Cir 1170, Department of
Horticuitural Sciences, Florida Cooperative Extension Service, Institute of Food and Agricultural Sciences,
University of Florida, 2003.

® Pear Handling Manual, Pear Bureau Northwest, Milwaukie, OR, www.usapears.com, 2004,

7 Mitcham, B. et al., Optimum Procedures Jor Ripening Pears, Management of Fruit Ripening, Series #20 Reprint,
Postharvest Technology Research and Information Center, UC Davis, pp 65-70.

® villalobos, M. et. al,, Pear Ripening, Department of Plant Sciences, University of California, Davis, 36pp.

? Chen, P., Pear, Mid-Columbia Agricultural Research and Extension Center, Oregon State University.,




the fruit ripens evenly. The ripening room is vented every 12- 24 hours to prevent
the accumulation of excess carbon dioxide (which slows ripening). The ripening
process may take 24-48 hours depending on the maturity of the fruit; 24 hours for
later season fruit that has been stored for two or months and 48 hours for early
season fruit. Firmness and temperature readings are checked daily. The minimal
fruit firmness for safe shipment and distribution should not be lower than 12 lbs
(54N). After the desired firmness is achieved, the pulp temperature is rapidly
reduced to 32°F (0°C) to slow ripening as pears will continue to ripen once
triggered.

The following table provides guideline for ripening different variety of pears.

Tablel. Pear pressures in pounds by variety (lbs)

Bartlett | Anjou | Bosc Comice | Seckel | Forelle
Initiate 13 12 12 12 12 12
ripening
if over
Do not 12 10 10 10 10 10
ripen if
under

Ethylene sensitivity for the induction of ripening varies depending on the pear

cultivar’:
Anjou Least sensitive
Bosc and Comice Moderately sensitive
Bartlett Most sensitive

* Mode of Action: Although the mode of action is not clearly understood, it is well
documented that ethylene triggers the ripening of fruit. It is thought that
exogenously supplied ethylene triggers ethylene production within the plant.
Ethylene is biosynthesized by a series of reactions from the precursor,
methionine, to S-adenosylmethionine (SAM) to 1-aminocyclopropane-1-
carboxylic acid (ACC) (the ethylene production limiting step by way of ACC
synthase} and finally to ethylene. It has been noted that not all ACC found in
tissues is converted to ethylene. Some converts to N-malonyl ACC which
accumulates in the tissue. Since not all ACC converts to ethylene, this action
prevents overproduction of ethylene. Environmental conditions, physical and
chemical injury and simply the developmental stage all can trigger ethylene
biosynthesis.'’ It is reported that ethylene is responsible for triggering the genes
that 1) enhance the rise in respiration rates, 2) autocatalyze ethylene production
within the plant, 3) initiate chlorophyll degradation, 4) cause pigment synthesis 5)

" Taiz, L. and Zeiger, E., Plant Physiology, Benjamin/Cummings Publishing Company, 1991, Chapter 19, Ethylene
and Abscisic Acid, p 473-489.



convert starch to sugars 6) produce aromatic volatiles and 7) increase the activity
of cell wall degrading enzymes (abscission)."' !> 12
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Figure 1. Biosynthetic Pathway and Regulation of Ethylene.
"Courlesy of Wang, Li and Ecker, Ethylene Biosynthesis and Signaling Networks, 2002,

It has been proposed and chemical evidence has shown that ethylene binds to
copper-containing protein that may cause ethylene oxidation. The mode of action
may be connected to its oxidation and conversion into ethylene oxide and ethylene
glycol. This hypothesis has not been verified. But we do know that ripening, one
of the most complex processes regulated by ethylene, is a series of gene
expressions regulating softening of cell walls, color and flavor changes.'>'%!”

"' Koning, R., Fruit Ripening, Plant Physiology Information Website,

http://plantphys.info/plants _human/fruitgrowripe.htm, 1994,

" Ethylene, http://www.plant-hormones.info/ethylene.htm

" Koslanund, R., et al., Paw Paw [Asinaina triloba (L.) Dunal] Fruit Ripening. I Etinilene Biosynthesis Production,
Journal of American Society of Horticultural Science, 2005, 130 (4), pp 638-642.

"*'Wang, K. et al., Ethylene Biosynthesis and Signaling Networks, The Plant Cell, 2002, S131-S151.

" Yamamoto, M. et al., The Syuthesis of Ethylene in Melon Fruit During the Early Stage of Ripening, Plant Cell
Physiology, 1995, 36 (4) pp 591-596.

' Chaves, A.L.S. and Celso de Mello-Farias, P. Ethvilene and Fruit Ripening: From llumination Gas to the Control

of Gene Lxpression, More than a Century of Discoveries, Review Article, Genetics and Molecular Biology, 2006,
29 (3) pp 508-515.



5. Source

Ethylene is a gas made as a pyrolysis product of hydrocarbons from natural gas liquids
or current crude oil.'"® The hydrocarbons are steam-cracked by briefly heating to high
temperatures 1380-1742°F (750-950°C) to produce a mixture of smaller molecular
weight hydrocarbons. Repeated distillation separates ethylene out. Carbon dioxide
and hydrogen sulfide are subsequently removed. The cracked gas is dried and
cryogenically treated. The cold cracked gas stream then goes to a demethanizing
tower. Ethylene is removed from the top of the tower while ethane coming from the
bottom is recycled to be cracked again. In many plants heat recovered from the
cracked gas is used to produce high pressure steam which drives the compression
turbines and the ethylene refrigeration compressors.'®

Ethylene gas can also be produced by catalytic generators in situ. Ethyl alcohol is
dehydrated by heat over various solid acid catalysts at atmospheric pressure producing
ethylene in the presence of water vapor. The company, Catalytic Generators, has
supplied documentation that their source of ethanol from Grain Processing Corporation
is from non-GMO corn and is therefore, in compliance with NOSB standards.
(Attachment 1, Fax from Grain Processing Corporation)

6. and 7. Reviews of Ethylene for Organic Fruit and Information regarding, EPA,
FDA, National and International Agencies.

Domestic:

Ethylene is registered by the U.S. Environmental Protection Agency (EPA) as a
pesticide plant growth regulator (PGR). In the 1990’s, the EPA reported that ethylene
“naturally occurs and had a nontoxic mode of action in controlling target pests (EPA
1992). The EPA has designated ethylene as a biorational®® pesticide.”’ The EPA
does not require a maximum residue tolerance when used as a PGR on fruits and
vegetables (40CFR180.1016) and it did not require additional ecological testing
during its reregistration process. In 1995, the National Organics Standards Board
(NOSB) reviewed the use of ethylene for ripening post harvest fruit, specifically
bananas. After an overwhelming majority vote to approve the annotation for ripening
tropical fruit, a motion for a 5-year phase-out failed: 9 against, 3 for and 1 abstention.

'7 Stotz, H., Horticulture 405, Fruit Quality, Lecture on Ethylene, Oregon State University, (2004).
18 . o . o

Hitp://fen.wikipedia.org/wiki/ethylene
1% Ethylene Processing, NOSB, Materials Database, November 1999, 8pp.

*® The term “biorational” refers to being of natural origin and having limited or no adverse
effects on the environment or beneficial organisms. (Ware, G.W., 1989, The Pesticide Book, 3rd
edition., Thomas Publications, Fresno, Calif.) The EPA considers biorational materials to have
different modes of action than conventional or traditional substances, with greater selectivity and
considerably lower risks to humans, wildlife and the environment.

' EPA RED Facts, Ethylene, EPA-738-F-92-012, September 1992,



In 1999 the NOSB approved the use of ethylene for post harvest ripening of tropical
fruit and the degreening of citrus.”> Ethylene from generators has been registered
with the U.S. EPA since 1978 for ripening bananas, tomatoes and tobacco. In 1998 it
was approved for use on avocadoes, citrus, melons, tomatoes, tobacco, pears and
papayas as Fthy-Gen IL

International;

Clearly the use of ethylene on organic crops has international approval.

¢ International Federation of Organic Agricultural Movements (IFOAM)
The IFOAM Basic Standards for Organic Production and Processing, 2002,
states under Section 6.3.6 that ethylene is permitted for ripening organic
fruit.?

e Codex Alimentarius Commission reviewed a petition in April/May 2007
from New Zealand to allow ethylene to be used on organic kiwi and other
tropical fruit.”* Although no final decision has been reached at this time,
approval for this petition was expressed by the following countries:

o Costa Rica indicated that ethylene is a non-toxic substance obtained
from ripened fruit and its use in organic production does not conflict
with organic principles.

o European Community supports the use of ethylene on kiwis and
bananas but not all tropical fruit as New Zealand proposed.

o Guatemala supports the use of ethylene to ripen kiwis, plantain,
bananas and other tropical fruit. Ethylene is already allowed under the
Organic Agriculture Technical Manual, approved by Ministerial
Agreement 1317-2002-Organic Agriculture Regulations.

o Japan supports ethylene use to ripen organic kiwis and bananas. They
indicated that ethylene is a natural substance which ripens fruit by
acting as a plant hormone, also stating that it is produced by fruit.

o Panama, through the General Directorate of Standards and Industrial
Technology of the Minister of Trade and Industry, had no objection to
the use of ethylene as it is a natural substance produced by plant
species.

o Peru states that under Article 57, Technical Regulation for Organic
Products approved by D.S. No. 044-2006-AG, published 14.07.2006,
cthylene gas is allowed for ripening only when it is essential to do so
and supported its use on kiwi.

o Philippines supports ethylene’s use for ripening kiwi, bananas and
other tropical fruit as 1) it is a natural post harvest processing
technique, 2) it is a natural occurring gas, 3) it is considered a safe and

 hitp://www.ams.usda.gov/nop/NOSBNationalList Database Processing, NOSB Processing Materials Decision,
June 2001, Item 41 and 41, page 3 of 9.

* [FOAM Basic Standards for Organic Production and Processing, approved IFOAM General Assembly, Victoria,
Canada, August 2002, p. 31.

* Codex Alimentarius Commission, Joint FAO/WHO Food Standards Program, 35" Session, Ottawa, Canada, April
30-May 4, 2007, Guidelines for the Production, Processing, Labeling and Marketing of Organically Produced
Foods: Proposed Draft Amendment: Addition of Ethylene ( CL2006/48-FL). Step 3 comments.




permissible processing aid and 4) there is no evidence of having
adverse effect on health, presents no toxicity issues and dissipates
quickly.

o Thailand supports the use of use of ethylene to ripen kiwi and other
tropical fruit as it is also used to ripen bananas.

o United States did not object to the consideration of ethylene as an
addition to the Annex 2 list as a post harvest ripening aid.

o IFOAM supports the inclusion of ethylene in Codex Organic
Guidelines. IFOAM has permitted the use of ethylene gas for ripening
fruits including tropical fruits.

Ethylene for ripening organic fruits has also already been approved by the
following (Attachments 2-5):
¢ Canada- Organic Production Systems Permitted Substance
Lists CAN/CGSB-32.311-2006.
e FEuropean Commission-Council Regulation EEC No. 2092/91,
June 1991.
* New Zealand-NZFSA Standard OP3, Appendix 2, NZFSA
Technical Rules tor Organic Production, November 2006,
Version 6.
e National List Regulatory Text, The National Organic Program
http://www.ams.usda.gov/NOP/NOP/standards/ListReg.html.

>

8. Labels and EPA Registration Numbers (Attachments 6-9)
Banana Gas 32- EPA Reg. 10330-12, Praxair, Inc.

Ethy-Gen, EPA No. 374331, Catalytic Generators

Ethylene, (CAS 74-85-1), Praxair, Inc.

¢ Livingston’s NatureRipe, EPA No. 47893-3, Livingston Group, Inc.

9. Physical Properties™
C2Hq (CHa=CHy), colorless, flammable gas which exists in nature but is also synthetic
with a slightly sweet odor.
Molecular Weight: 28.05
Specific Volume: 13.8 cf/lb
Flammability limits: 13.1-32% in air
Toxicity: Asphyxiant
Compatibility: Non-corrosive
Use Profile: The U.S. EPA has registered ethylene as a plant growth regulator. It is
used commercially as a flower producing agent on pineapple and a ripening aid for
fruits and vegetables. It is normally known as a plant hormone.
History: Ethylene for fruit ripening has a long history which was first described in
the Bible as “gashing figs”. This operation stresses the fruit by causing external

* Ethylene Gas, http://mindfully.org/Plastic/Ethylene-Gas.htm
* QOetiker, J. and Yang, S., The Role Of Ethylene In Fruit Ripening, ISHS Acta Horticulturae, 398: Post Harvest
Physiology of Fruits, Kyoto, Japan, 1995,



injury which triggers ethylene production resulting in ripening. In the 1920’s it was
discovered by accident that ethylene was the actual cause of degreening citrus fruit
after it was warmed with kerosene heaters. A decade later ethylene was found to be
produced by plants. This same chemical structure was verified to be the same
ethylene generated by heaters. In December 1971 the EPA registered a pesticide
product containing ethylene.

The following table provides conditions for the post harvest ripening of various
produce with ethylene.

Ripening Conditions for Post Harvest-Ripened Fruit

Fruit Exposure time to 100 ppm | Ripening temperatures
Ethylene (Hours) (FY/(C)
Avocado 8-48 59-68 (15-20 C)
Banana 24-48 58-65 (14-18 C)
Kiwi 12-24 54-77 (12-25 C)
Mango 24-48 68-77 (20-25 C)
Pear 24-48 68-77 (20-25 C)
Tomato 24-48 65-68 (18-20 C)

Kader, A., Ripening and Conditioning Fruit, presentation UC Davis.”’

Chemical Reactions:
Ethylene oxidizes to ethylene oxide and ultimately to ethylene glycol.
Ethylene also degrades by going to ethylene oxide to oxalic acid to carbon dioxide.

Ethylene is explosive at high temperatures and a concentration of approximately
20,000 ppm.

Toxicity and Environmental Persistence

The EPA RED states that “ethylene is a naturally occurring volatile gas, regarded as a
biorational pesticide due to its low toxicity. The EPA finds that the registered uses of
ethylene do not pose an unreasonable risk to the environment” %

Environmental Impact of its Use/Manufacture
No adverse impact on the environment is expected by ethylene’s manufacture or use.
No literature was identified indicating adverse impact.

Effects on Human Health

The EPA RED regulatory report concludes “all registered products containing the
active ingredient ethylene are not likely to cause unreasonable adverse effects in
people or the environment™. ! Ethylene occurs endogenously in mammals and has
been identified in human exhaled breath. The concentration of endogenous ethylene
in the blood is 0.097nmol/L. Ethylene at concentrations of 80-90% in oxygen has

7 Kader, A., Ripening and Conditioning Fruit, Presented at University of California Davis, June 2007.



been used as a clinical anesthetic without related toxicity. It is reported that recovery
from ethylene anesthetic is rapid. Ethylene has low blood solubility. Therefore, its
uptake into the body is low; it is excreted rapidly and does not accumulate.”® This
report also states that 2-3% of inhaled ethylene is metabolized to ethylene oxide while
the remaining is exhaled unchanged. PMRA has reported that a rat inhalation study
shows no evidence of acute toxicity, oncogenicity or genotoxicity.

It is unlikely that there is a direct chemical interaction between ethylene and
biological media since it is rapidly excreted from the lungs.
» Carcinogenicity Class: TARC: Group 3. No carcinogenic effects were found
after inhalation of 300 to 3000 ppm ethylene.
s Acute Toxicity: There was no change in mice behavior after administration
of 150 ppm of ethylene.
¢ Repeated Exposure: Accumulation is unlikely because of rapid excretion
from the body.
¢ Long-term Toxicity: Rats dosed for 6 months showed no abnormalities in

behavior, body weight, phagocytic activity or cholinesterase anal condition
reflex activity.”

Effects on Soil Organisms, Crops and Livestock
Ethylene for the purpose of ripening pears is not used in an outdoor environment so
no effect is expected or documented in the literature.

10. Safety Information
11.
Material Safety Data Sheets can be found in Appendix A.
e Hazards

Fire and explosion are two of the hazards of ethylene gas whether from
cartridges, cylinders or ethanol based solutions used in ethylene generators.
The other potential hazard is asphyxiation. Oxygen deficiency in a room
occuts during treatments.

The USDA National Toxicology Program (NTP) as part of the NIEHS does not
classify ethylene as a carcinogen.” (Attachment 10) Neither Health Canada’s Pest
Management Regulatory Agency nor the NTP established an acute reference dose
(ARID) for ethylene since it is unlikely to present an acute hazard.

11/12. Research Information and Petition Justification

Why should ethylene be permitted?

» [Ethylene improves the over all quality of pears. Cold storage induction of
cthylene production is not always the answer. Maintaining fruit in cold

** Proposed Regulatory Decision Document PRDD 2001-04, Ethylene-Eco Sprout Guard, Canadian Pest
Management Regulatory Agency, October 2001.
*# National Toxicology Program, Ethylene, Human Toxicity Excerpts, Http://ntp.niehs.nih.gov



storage 1s a means by which pears can be held and ripened. Allen proposed in
1932 that Anjou pears do not ripen evenly without exposure to cold storage or
ethylene.”® Anjous are particularly problematic as 60 days of chilling at
30.2°F (-1°C) is required to generate normal ripening.®' Therefore, they
cannot be immediately marketed after harvest. Chen et al. preconditioned
Anjou pears without ethylene and determined that from immediately after
harvest up to 4 weeks storage only trace amounts of ethylene were produced
during a 15 day ripening period. This study indicates that Anjou pears are
incapable of ripening normally.*”* Kupferman determined that commercially
packed Anjous shi%ped before November did not ripen properly after 7 days at
room temperature.” Therefore, consumers could not obtain desirable eating
quality Anjous in September and October each year. Without the use of
ethylene, this conclusion can also be drawn for organic pears.

Pears are usually ripened in a mature green state and post-harvest chilling
stimulates the endogenous production of ethylene. It is well documented that
ethylene production p ovides the impetus that allows pears to ripen to their
optimum texture.””> **** Some cultivars will ripen slowly and satisfactorily at
temperatures below 50°F (10 °C) but below 54°F (12°C) ethylene is produced
very slowly.*® Agar et al., reported that exposing freshly harvested and non-
chilled Bartletts to 24 hours of exogenous ethylene stimulated the activity of
ACC-S and ACC-O which resulted in higher ethylene production by the fruit
resulting in (1) increased uniform ripening, (2) increased rate of ripening and
(3) decreased firmness regardless of maturity, growing region or season.”’
Sugar and Basile report similar findings with mature Comice pears.” If pears
are held too long at low non-ripening temperatures, they will fail to achieve
full quality. For example, Bartletts will not ripen below 54°F (12°C) and
maximum storage life is achieved at 30.2°F (-1°C). Chilling injury as a result
of improper controlled atmospheric storage can cause sever physiologic
disorders to occur in pears. These disorders include core breakdown, neck
breakdown and superficial scald.*® ** Scald control is usually accomplished
chemically and is not in compliance with organic production,

* Allen, F., Physical and Chemical Changes in the Ripening of Deciduous Fruits, Hilgardia, 1932, 6, pp 331-441.

*' Chen, P., Ethylene and Anjou Pears, 16™ Annual Post Harvest Conference, Yakima, WA, March 2000, pp 14-15.
** Chen, P. et al., Precondition of D’Anjou Pears for Early Marketing by Ethylene Trearment, Journal of Food
Quality, 1996, 19 pp 375-390.

** Kupferman, E., Anjou Pear Quality: 1. Fruit Quality, Tree Fruit Post Harvest Journal, 5, pp 3-10, 1994,

* Hansen, E. et al., Commercial Handling and Storage Practices for Winter Pears, Oregon State University, Ag
Experiment Station, Special Report 550, 1779.

5 Sugar, D. et al., Hort. Technology, Ethylene Treatment Promotes Early Ripening Capacity in Mature Comice
Pears, March 2006 16(1).

36 Truter, A. and Combrink, J,, Ethylene Levels in Commercial CA and Low-Ethylene CA Storage of Golden
Delicious, Starking and Granny Smith Apples and Packham Triumph Pears, Tree Fruit Post Harvest Journal,
October 1993, 4(30), pp 14-18.

7 Agar, LT, et al., Exogenous Ethylene Accelerates Ripening Response in Bartlett Pears Regardless of Maturity or
Growing Region, Post Harvest Biology and Technology, Ociober 1999, 17 (2), pp 67-78.

*8 Childers, N. F., Modern Fruit Science, Horticultural Publications, New Brunswick, NJ, 1976, pp71-82 and pp
320-322.
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The chemical structure of ethylene is the same whether produced naturally or
synthetically. The plant recognizes the chemical structure of ethylene (C,Hy).

A study by Hansen in1932, following ripening changes for Bartlett and Anjou
pears that were treated with exogenous ethylene indicated:*’

¢ Ethylene increased sugar concentrations in fruit.

¢ Ethylene was effective in increasing the rate of starch
hydrolysis.

» FEthylene rapidly increased the amount of soluble pectin
which results in softening fruit.

o Ethylene increased respiratory activity of fruit.

He states: ** The initiation of these chemical ripening processes could be
brought about by early ethylene treatment of pears picked at immature
stage, long before the fruit had naturally developed to the period where
tipening would normally occur. In addition, the reactions occurring in
the presence of ethylene were identical to the changes that are observed
to take place in mature fruit ripened naturally under normal conditions.”

The statement that synthetic and natural ethylene are recognized by the
plant as being equivalent is further documented in research by Chen et
al* and Wang. *' Both looked at Anjou pears ripened with and without
exogenous ethylene. Wang determined that fully mature fruit had an
internal ethylene concentration of 0.94 ppm and that ethylene must be at
0.46 ppm before the climacteric develops. During climacteric
development internal ethylene peaked at approximately 41 ppm in 11
days. Chen’s test protocol included harvesting mature fruit, storing in
30.2°F(-1°C) air for 0, 2, 4, 6 and 8 weeks, preconditioning fruit with
100 ppm ethylene or no ethylene for 3 days, and then keeping fruit at
room temperature for a period of 15 days. The following figure by Chen
indicates that exogenous ethylene speeds the rate of ripening but after a
15 day period, the amount of ethylene measured in the firuit was
essentially equivalent (7-8 ppm ethylene).

7 Sugar, D., Post Harvest Physiology and Pathology of Pears, ISHA Acta Horticulturae 596: VIII [nternational
Symposium on Pears, Bologna, [T, 2002.

*Hansen E., The Effect of Ethylene on Certain Chemical Changes Associated with the Ripening of Pears, Plant
Physiology, January, 14 (1) 1939, 145-161.

*' Wang C. and Mellenthin, W., Internal Lihylene Levels during Ripening and Climacteric in Anjou Pears, Plant
Physiology, 1972 50, 311-312.
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Figure 2, Changes in ethylene production of ethylene preconditioned (A)

and non-ethylene preconditioned (B) Anjou pears at 20C
* Courtesy of Chen, Journal of Food Quality, 1996.

¢ Exogenously applied ethylene causes no adverse effect on fruit biological
processes.

Hansen and Hartman in 1937 reported that in the variety of pears tested (Bosc,
Anjou and Comice) there is a gradual shift toward a period of maximum
respiration. After that point ethylene is no longer effective during the
remaining life stages of the fruit. They state: “While external factors such as
changes in temperature do retard or accelerate the rate at which this increase
in respiration takes place, the general trend followed appears to be controlled
primarily by internal factors inherent in the fruit”.** They conclude that the
decrease in the effect from ethylene treatment appears to be associated with
the natural increase in the respiratory activity of the fruit after picking.

* Hansen, E. and Hartman, H., Effect of Ethylene and Certain Metabolic Gases upon Respiration and Ripening of
Pears Before and Afier Cold Storage”, Plant Physiology, (1937) April, 12 (2), pp 441-454,
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McMurchie et al report that ripening induced by exogenous ethylene is
“qualitatively identical” with that which occurs naturally.*

Ethylene biosynthesis can be self- limiting. In other words, Hiwasa et al.
reports that ethylene’s ‘biosynthetic pathway is subject to both positive and
negative feedback regulation. And that in pear fruit, ethylene biosynthesis has
a positive feedback during ripening.” ** Campbell and Labovitch have
reported that ethylene acts as its personal feed back regulator of its own
biosynthesis particularly in response to wounding. * Ethylene biosynthesis
begins to increase rapidly 20-30 minutes afier wounding, peaks at 40-60
minutes then starts to decline. Tt has been proposed that there are two systems
for regulating ethylene biosynthesis: (1) respiration is increased dramatically
when first exposed to ethylene and (2) after respiration is stimulated,
additional ethylene has no stimulatory effect. Kays states that “above a
threshold level of ethylene, the respiratory increase is independent of the
concentration of ethylene to which the fruit is exposed.” *

There is no health risk associated with the exogenous application of ethylene
to fruit. A paper presented by Chace in 1934, Health Problems Connected
with Ethylene Treatment of Fruits, is commonly cited as to why ethylene
should not be used on fruit.*’ However, this paper notes:

“The changes produced by ethylene are solely those which have
been brought about by nature in somewhat longer time and less
uniformly. ... We have never encountered a change which is
not a natural one.”

“...it could be conceived that danger might come from
impurities in the gas absorbed by the fruit and carried to the
consumer in this way. Impurities common in ethylene amount
to about 2%... Traces of carbon dioxide, propane acetylene and
acetone also occur. All are probably quite harmless in the
dilutions in which they occur.”

In the last 64 years no additional evidence has been presented that documents
the presence of the impurities in ethylene treated fruit.

* McMurchie, E.J., et al., Treatment of Fruit with Propylene Gives Information about the Biogenesis of Ethylene,
Nature, (1972) 237 (5352), pp 235-236.

* Hiwasa, K. et al., Lihylene is Required for Both the Initiation and Progression of Sofiening in Pear (Pyrus
commuris L.) Fruii, Journal of Experimental Biology, 2003, 54 (383) pp 771-779.

* Campbell A. and Labavitch, J., Induction and Regulation of Ethylene Biosynthesis by Pectic Oligomers in
Cultured Pear Cells, Plant Physiology, (1991} 97, pp 699-705.

* Kays, S.J., Post Physiology of Perishable Plant Products, Van Nostrand Reinhold, 1991, pp 229-230.

*" Chace, E. Health Problems Connected with Ethylene Treatments of Fruits, presented at the Food and Nutrition
Section of the American Public Health Association at the 63™ Annual Meeting in Pasadena, CA, 1934.
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Available Organic Materials

While ethylene generated from other ripening fruits such as cherimoya, papaya
passion fruit and sapote and decomposing fruit have been suggested in the past as a
means of ripening fruit organically, it is not commercially practical for the
following reasons:

» Even very high natural producers of ethylene (tropical fruits) produce at the
average concentration of 100 microliters of ethylene per hour at 20°C.

(Fading blossoms of Vanda orchids have been noted to produce as high as
3400 microliters per kilogram per hour.*!* ** Generating and maintaining a
predictable/steady amount over the 24-48 hour period at lower temperatures
could be laborious, challenging and practically impossible.

* Ripening fruits often become a harbor for a variety of pests and insects. Softer
fruit (which would be used to produce higher amounts of ethylene) make the
desired fruit more vulnerable to damage and subsequent infestation during
handling and transport. Chemically controlling some of these pests would not
be within organic principles. Irradiation has been shown to work for
disinfestation of tropical fruit and has been suggested as a means to control
pests but research has shown that pears do not tolerate irradiation as abnormal
ripening can occur. It has been proposed that irradiation affects the ethylene
receptors on pears prohibiting their initiation of ripening. Irradiation has
never been recommended for pears.

Summary:

Ethylene should be approved for ripening organic pears because:

+ Ethylene is consistent with the principles of organic production and has been accepted by
a wide number of countries and organic product governing agencies.

» Ethylene is necessary to ripen early season pears. Consumers miss out on high quality
organic pears during 2 months in the winter.

¢ Ethylene has no negative impact on the environment or human and animal health.

* Available organic alternatives to ethylene are unacceptable.

¢ Multiple international organizations have assessed the risk of ethylene and the
importance of using ethylene in ripening organic crops and have approved its use.

» Ethylene is already approved for use on other fruits such as tropical fruits, including
bananas.

* Kader, A. and Kasmire, R., Effects of Ethylene on Horticultural Commodities during Post Harvest Handling,
Produce Marketing Almanac Supplement, 1984, pp 5-7.
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Appendix (A)

(rain Processing Corporation Fax- GMO Declaration

Canadian —Organic Production Systems Permitted Substances Lists

European Commission- Council Regulation on Organic Products and Foodstuff
New Zealand Food Safety Authority Standard OP3, Appendix 2, NZFSA Technical
Rules for Organic Production

USDA National Organic Program, National List-Regulatory Text

U.S. EPA Banana Gas -32 Label and MSDS

U.S. EPA Ethy-Gen II Label and MSDS

Livingston Group Nature-Ripe Label and MSDS

Praxair Ethylene MSDS

0 National Institute of Health, NIEHS, National Toxicology Program, Ethylene
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The CANADIAN GENERAL STANDARDS BOARD (CGSB),
under whose auspices this Mational Standard of Canada has heen
developed is a government agency within Public Works and
Government Services Canuda. CG8B is engaged in the production
of voluntary standards in a wide range of subject areas through the
mediz of standards commmittees and the comsensus process. The
stanedarcs commillees are composed of representatives of relevant
interests including producers, consumers and other users, refailers,
governinerts, educational institutions, technical, professional and
trade societies, and research and testing organizations. Any given
standard is developed on the consensus of views expressed by
such representatives.

CCGER has been aceredited by the Standards Council of Canada as
a mationg! standards-development organization. The standards that
it develops and offers as National Standards of Canadz conlom to
the criteria and procedures established for this purpose by the
Standards Council of Canada. In addition to standards it publishes
as national standards, CGSB produces standards to meet particular
nezds, in reaponse to requests from a variety of sources in both the
public and private sectors. Both CCGSB standards and CGSB
national standards are developed in conformance with the policies
described in the CGSB Policy Manual for the Development and
Review of Standards.

CGSE standards are subject to review and revision to ensure tha
they keep abreast of technological progress. Suggestions for their
improvernent, which are always welcome, should he brought (o
ihe notice of the standards committess concerned. Changes to
standards are issued either 2s separate amendement sheets or in
new editions of standards.

An up-to-daie listing of CGSB standards, including details
on laicst issues and amendments, and ordering  instructions,
is found in the CGSB Catalogue, which is published annually
and is available without charge upon request. An electronic
version, BCAT, is also avatlable. More information is available
about CGSB products and services at our Web site —
www.arge-cgsh.ge.ca.

Although the intended primary application of this standard is
stated in its Scope, it is important to note that it remains the
responsivility of the users of the standard 1o judge i1 suitability
for their particular purpose.

The testing and evaluation of a product against this standard may
require the use of materials and/or equipment that could be
hazardous. This document does nol purport to sddress all the
salety aspects associsted with its use. Anyone using this standerd
has the responsibility to consult the appropriate authorities and 1o
establish appropriate health and safety practices in conjunction
with any applicable regulatory requirements prior to its use.
COS8 peither assumes nor accepts any responsibility for any
injury or damage that may occur during or as the result of tesis,
wherever performed.

Attention s drawn to the possibility that some of the elements of
this Canadian standard may be the ssbject of patent rghts. CG3B
shall not be heid responsible for identifying any or all such palert
rights. Users of this standard are expressly advized tha
determination of the validity of any such paten: rights are entitely
their own responsibility.

Further information on CGSB and its services and standards may
be obtained from:

The Manager

Strategic Standardization ivision
Canadizn General Standards Board
Gatinezu. Cenada

K14 1G6

The STANDARDS COUNCIL OF CAMATA is the co-ordinating
body of the National Standards Systemn, a federation of
indepencent, autoncmous organizations working towards the
further  development  and  improvement  of voluntary
standardization in the naticnal irterest.

The principal objectives of the Council are to foster and promoie
voluntary standardizalion as 2 means of advancing the national
econorny, benefiting the health, safety and welfars of the public,
assisiing and protecting the consumer, facilitating domestic and
international trade, and furthering internacional co-operation in the
field of standards,

A Mational Standard of Canada is a standard which has been
approved by the Standards Council of Canasda and one which
reflects a reasenable agreement ameng the views of 2 number of
capable individuals whose collective interests provide, 10 the
greatest practicable extent, a bhalarce of sepresentation of
producers, users, consumers and others with relevant tnterests, as
may be appropriatc 1o the subject in hand. It normally is a
standard that is capable of making a significant and limely
contribution to the rational inlerest.

Approval of a standard as a National Standard of Canada indicates
that a siandard conforms to the criteria and procedures estzbiished
by the Standards Council of Canada. Approva! doss not refer to
the technical content of the standard; this remains the continuing
responsibility  of  the  accrediied standards-development
organization.

Those who have a need to apply standards are cncouraged to usc
Mational Standards of Canada whenever practicable. These
standards are subject to periodic review; thercfore, users are
cautiored to obtain the lates: edidon from the organization
preparing the standard.

The responsibility for approving Mationa! Standards of Canada
rests with the:

Standards Council of Canada
2710 Albert Street

Suite 200

Otawa, Ontario

KIP 617
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by telephone — (819) 936-0435 or
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CARN/CESR-32.3

Supersedes part of CAN/CGSB-22.310-59
CANADIAN GENERAL STANDARDS BOARD

ORGANIC PRODUCTION SYSTEMS
PERMITIZD SUBSTANCES LISTS

SCOPE
This standard' provides additional information to CAN/CGSB-32.310, Organic Producti

Principles and Management Standards. It consists of reguirements for adding or ameax
in the following lists, erganized Hy category of use.

o Sysiems — Genergl
ing permitted substances

Cantities and dimensions in this standard arc given in metr'c un’ss with yard/pounc eyuivalents, mastly obiained
through 5ofl conversion, given 7 parentheses. The metric units shall be regardec 2s official in the event of disputs
or unforescen difficulty arising from the conversion.

EEFERENCED PUBLICATTONS

The [olowing publicatiors are referenced in this standard:

Canadian General Standards Board (COSE)

CAN/CGSB-32.310 — Crganic Production Systems — Ceneral Principles anc Management Standards,

Health Canada

Hood and Drugs Act (R.8. 1983, ¢. F-27).

Canadian Food Inspaction Agency (CFLA)

Feeds Regulations, 1983 (SOR/E3-593),

REQUIREMENTS FOR ADDING OR AVMENDING SUBSTANCES IN THZ LISTS

Section 11 of CAN/CGSB-32.310 outlines the requirements for adding or amending substances in e lists.
PERMITTED SUBSTANCES LISTS FOR CROP PRODCCTTON

Classification — Crop production subs:ances are classified according to the following uses and apslications:

4. Soi Amentlments are substances applied o the soil 5o improve fertility and tilth and to correct sci? problems,

Fertilizers, plant foods and soil amendments are primanily used for their plant nutrient conter: and may be
a]p]pﬁﬁedl to the soil or to the foliage of plants.

b Crop Production 4lds and Materfals are substances used in conjunciion with other substarices, which ma
or may not se directly applied to the crop or soil, or substances used to control diseases ar nests, Exampies
include

i, adjuvants, equipment cleaners, insec: traps and plastic mulch
il.  veriebrate animal pest managemeni substances
ii. plant disedse management substances
Iv. insect pest management (invertebrates), mites, ~10lluscs and crustacean substances
v.  nematode management sibstances.
¢ Weed Management

' References throughowt this document to “this standard” refer 1o CAN/CGEE-22.311, Organic Produgtion Systerns —
Permitted Substances Lists.
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=R COUNCIL REGULATION (ERC) No 2092/91
of 24 June 1991

on prgacls producion of sgricultural prodacts and indicztions referring ihereto on agricyforal
procycets eac fredstulls

{OTL 188, 22.7.1951, p. 1)

Aapended by:
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No page date
=M1 Commission Regulation (EEC) Mo [535/92 of 15 June 1997 L 162 15 16.6,1992
B>M%  Council Regulation (EEC) Me 2083/92 of 14 July 1992 L 208 15 24.7.1992
PR3 Commission Regulation {EEC) Me 267/83 of 29 Jannary 1693 L 25 5 221993
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b M3 Commission Regulation (EC) No 1900/98 of 4 September 1998 L. 247 Y 5915598
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P> M6 Corarmiszion Regulation (BC) No 33172000 of 17 December 1959 L 48 1 13.2.2000
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> M20 Commission Regulation (BC) Mo 436/2001 of 2 Mareh 2001 L 63 16 3.3.2001
>M21 Commission Regulation (BC) Mo 2451/2001 of 19 Decemnber 2001 L 337 9 20.12.2001
£ M22 Commission Regalation (EC) Mo 473/2002 of 15 March 2007 L 73 21 16.3.2002
[>M23 Commission Regulation (EC) No 223/2003 of § Febraary 2003 L 3i 3 6.2.2000
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025 Council Regulation (EC) Mo 806/2003 of 14 Agril 2003 L 123 1 16.5.2003
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(>M27  amended by Cornrission Regulation {EC) No 774/2004  of 26 April L 323 &3 27.4.2004
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L MI28 Council Regulation (2C) No 392/2004 of 24 February 2004 L &5 1 3.3.2004
(> M2 Commission Reguiation (EC) Ho 746/2004 of 22 April 2004 L12z e 26.4.2004
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At of Accession of Austria, Sweden and Finland
(adzapied by Council Decision 95/1/EC, Euratom, ECST)

Act concerning the conditions of accession of the Czech Republic, the
Republic of Esionia, the Republic of Cyprus, the Republic of Latviz,
the Repubiic of Lithuaniz, the Republic of Hungary, the Republic of
kalta, the Republic of Peland, the Republic of Slovenia and the Slovak
Republic and the adjustments to the Treaties on which the Huropean
Union is founded
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COUNCIL REGULATION (EEC) No 2095/97
of 24 Jrme 1901

om organic produstien of sgricsktural products snd indications
referring therete on agricwiiorsl products e3¢ foodsinfMs

THE COUNCIL OF THE BURDPEAN COMMUNITIES,

Having regatd to the Treaty establishing the Furcpesn Economic
Community, and in particular Ariicie 43 thereof,

Havirg regard to the proposal from the Commission (),

Having regard to the opinion of the Euaropean Parliament {3,

Having regard to the opinion of the Bconomic and Social Committee ),

Whereas demand from constwrers for organically produced agricalmues)
&

praducis and foodstu®s is increasing; whereas a new market for agrica’-
tural products is thus being ersated by this phenomenon;

Whereas (he markel price for such products is higher, while the way in
which they are produced involves less infensive use of land; whereas,
thercfors, in the contexi of the reorientation of the commen agricultura)
policy, this type of production may contribute lowards the attainment of
a hetter balance between supply of, and demand for, agricubtural
products, the protection of the environment and the conservation of the
cotniryside;

Whereas, In response to the rising demand, agricultaral products and
foodstufls are being placed on the merket with indications stating o
implying to purchasers that they have been produced organically or
witheul the vse of synthetic chemicals;

Whereas some Member States have already adopted mules and inspection
arangements for the use of such indications;

Whereas a framzwork of Community rules on production, labelling and
inspection will enable organic farming o be protected in so far as it will
ensure conditions of fair compstition betwesn the producers of products
bearing sach indications and give the market for crganic products a
mere distinetive profile by ensuring transparency at al stages of produc-
tior: and processing, thereby improving the credibility of such products
in the eyes of consumers;

Whereas organic production methods constitute a specific form of
production at farm level; whereas, consequently, it should be provided
that, en the labelling of processed procucts, indications referring o
organic preduction methods should relate to the ingredients ohtained by
such methods;

Whereas, for the implementation of the arrangements conearmed, provi-
sion should be made for flexible procedures wherehy certain technical
details or measures may be amended, amplified or furker dafined i
order to take account of experience pained; whereas, within a suitable
peried, this Regulation will be supplemented by equivalent miles
covering livestock preduction;

Whereas, in the interssts of the producers and purchasers of products
bearing  indications reforring to orgasic production methods, the
minimum principics which raust be complied with in order for produsts
to be prosented with such indications should be laid down;

Whereas crganic production methods entzil significant restrictions on
the use of fertilizers and pesticides whizh may have detrimental effects
on the environment or result in the presence of residues in agricultural
produce; whereas, i this context, practices aceepted in the Comrnunity
when this Regulation is adopted must be cemplied with in accordence
with codes of practice followed in the Community wher this Regulation

() CINoC 4, 9. 1. 1990, p. 4; and

0J No C 101, 18. 4. 1991, p. 13,
) QI No C 1906, 22 4. 1991, p. 27,
() ©J No € 18223, 7. 1990, p. 12,
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is adopled; wharcas, morecver, In the future, the principles governing
the authorization of products which may be used in this type of farming
must be established;

Whereas, moreover, orgenic farming invoives varied cultivation prac-
tices and limited use of non-synthetic fertilizers and conditioners of low
solubility, wlizrcas these practices should be specified and conditions
for tae use of cortain non-synthetic products laic down;

Weherezs the procedurss laid down make possible, if this appears neces-
sary, the addition tc Annex I of more specific provisionz aimed at
avoiding the presance of certein residues of synthetic chemicals from
sowrees other than agriculture (environmental contaminatien: in the
products obtained by such production mathoeds;

Whereas, to ensure compliznce with the rules on production, sll stages
of production and marketing should normelly be subject to inspection;

Whereas all operators producing, preparing, importing or marketing
products bearing indications refemring to organic production methods
rmust be subject to a regular inspection system, meeting minimum
Comnunity requirements and carried out by designated inspection
authoritics and/or by approved and supervised bodies; whereas provision
should be made for a Comrnunity indication of inspection to appear on
the labelling of the products concerned,

HAS ADOPTED THIS REGULATION:

Scope

Article I

l. This Regulation shall apply to the following products, where such
products bear, or are intended to bear, indications referring e the
erganic production method:

{a) unprocessed agricultural erop products; aiso livesteck and unmpro-
cessed livestock products, to the extent thal principles of production
and specific inspection rules for them are intradiaced in Annexes 1
and II;

(b} processed agiicultural crop and [ivestock products intended for
fuman consumption prepared essentially from one or more ingredi-
ents of plant and/or animal origin;

(¢} feedingstiffs, compound feedingstuffs and feed materials not
covered under subparagraph (a) as from the entry into force of this
Regulation referred o in paragraph 3.

2. By way of dercgation from paragraph 1, where the detailed
production rules are ot laid down in Annex | far certain animal specics,
the rules provided for labelling in Article 5 and for the ingpections in
Agiicles 8 and 9 shall apply for these species and the products thers-
from, with the excoption of aquaculture and aquaculturs products.
Pending the inclusion of detailed production rales, naticnal rules or in
the: absence thereof private standards accepted or recognised by the
Member States shall apply.

3. The Commission shail, not later than 24 August 2001, propose 2
regulation in accordance with the procedurs in Article 14 providing for
labelting requirements as well as inspection requirements and precau-
tionary measures for products mentiened in paragraph (1)c), as far as
thess requitements are refated to the organic production methad,

Pending the adoption of the Regulation referred to in the first subpara-
graph for the preducts mentioned in paragraph (1)(c), national rules in
conformity with Community law or, in the absence thereof, private stan-
dards accepted or rzcognised by the Mernber Stztes shall apnly,
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Article 2

For the purposes of this Regulation a preduct shall be rogarded as
bearing indications referring to the erganic production method where, in
the labelling, advertising material or commercial docurments, such a
product, its ingredients or feed materials are described in terms
suggssting to the purchaser that the product, its ingredients or feed mate-
rials have been ebtained in accordance with the rates of producticn laid
down in Article 6. In particular, the following terms or wheir usua! deri-
vatives {such as bic, eco etc.) or diminutives, alone or combined, shafl
be regarded 2s indications referring 1o the crganic production methed
throughout the Community and in any Community language, unless
they are not applied w0 agricultural products in foodstufts or feeding-
stuffs or clearly have no connection with this method of preduction:

1 Spamish; ecologico,
in Danisk: skologisk,
in German: Sleologisch, biologisch,
in Greck: Biohoywao,
i English: organic,
in French: biclogigue,
in [talian; bislogico,
in Duich: biologisch,
in Poruguese: biclégico,
in Finnish: lennommukaines,
in Swedish: ekologisk,
Article 3

This Regulation shall apply without prefudice to eother Community
provisions or national provisicns, in corformity with Community law,
concerning products specified in Article 1, such as provisions governing
the production, proparation, marketing, lebeliing  and mspection,
including legisiation in foodstuffs and animal nutrition.

Deliniti ons

Article 4

For the purpose of this Regulation:

t.

‘labelling’ shall mean sny words, particulars, trade marks, brand
names, pictorial matter or symbols on any packaging, document,
netice, label, board or ¢ollar accompanying or referring to a product
specified in Article 1;

- ‘production” shall mean the operations on the agricultural helding

involved in preducing, packaging and initially lebelling as products
of arganic production agricultural preducts produced on that
holding;

- ‘preparation’ shall mean the operations of prescrving and/or proces-

sing of agricultural products (including slaughter angd cutting for
tivestock produsts), and also packaging and/or allerations made to
the labelling concerning the presentation of the organic production
method of the fresh, preserved and/or processed products;

BN — 06.05.2006 — 2260061 — 5
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Ia  Preparacions to Be surfacespread between cultivated plents

N Description; compositional requitrements;
ame : .

C(!ﬂ(iltlﬂﬂs for use
fren (11} oribophosphate IMoliuscicide

Yo Other suivstances from tradifonas] wse In organie Tarming

Pescription; compesiticnal requirements;

MName .
: conditions [or use

W RAZ

R

Copper in the form af copper hydroxide, | Fungicide
copper  oxychloride, (iribasicy  copper
sulphate, cuprous oxide Until 3% December 2005 up 1o a
maximar of 8 kg copper per heciare per
year, and from @ January 2006 up to 6 kg
comper per ha per year, without prejudice
102 more limited quantity if lzid down
" under the specific terms of the genecral
! legislation on plant protection products in
the Member State where the product is to
be used

For perenmial crops, Member States may,
by derogation to the previous paragraph,
provide that the maximum levels apply as
follows:

- the total maximum quantity uszd from
23 MWarch 2002 until 3 December
2006 shafl not exceed 38 kg cooper
per ha

— from I January 2007, the maximum
quentity which may be used each year
per ha shall be calculated by
sublrzcting the quantilies actually used
in the 4 preceding years from, respec-
tively, 36, 34, 32 and 3§ kg copper for
the years 2007, 2008, 2309 and 2010

1 and ollowing years

Meed recognised by the inspection body
or inspection avthority

WV MI33

(*} =Zthylene Tregreening of bananas, kiwis and kakis;
Floewer induction of pineapple

Need recegnised by the inspection body
or mspection authorily

W MR

Fatty acid putassiur: salt (soft soap) Insecticide

(*} Potassium aluim (Kalinite) Frevention of ripemng of bananas

Lime sulphur (caleium polysulphide) Fungicide, insecticide, acaricide;

need recognised by the inssection bedy or
inspection authority.

=
~

E

Paraftin oil [nsecticide, acanicide




Attachment 4

New Zealand Food Safety Authorty

70 Box 2835, Wellington, New Zealard
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NzZFsA Standard OP3, Appendix Two:
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RULIES OF CRGANIC PRODUJCTION

LA INTRGDUCTION

1.1 Originally issued in draf: form 23 ar extract (with MAF/NZFSA comments} in July
2000 from the relevant TU Regulation, erd subseguently amended to incorporate
United States Natiozal Organic Standard requiremenzs, this document descrites the
scope and rules of production applying lo NZFSA standards for giving official
assuranices of organie preduction fo imperting countries.  ft incladss desails of
requirements for complying with NZFSA Standzrds CGPL, OPZ, and OF32.

1.2 ft has been updated to take account of New Zealand law, for instance on food safety
or animal welfare, other related standards and definiticns, local sroduction patterns
and the like, rather ‘han relying almost exclusively on the EU and US sources. This
also takes into account that other merkets are likely 1o seek official assurances of
organic production from NZFSA as the relevan: New Zealand Government AZER0Y,

1.3 The Rules are envisaged as the Third Party Agency’s (TPA) main reference roint for
what is required of organic production. In the absence of a New Zealand rational
standard 1t will be the yardstick against which the T2A will undertake verification and
pat forward a recommendziion on offic’al assurances on crganic products intended for
exper: under the NZFSA programme.

1.4 In many instances crganic production methods already ‘n existence in New Zealand
may be compatible with the overseas requiremeris. TPAs may designate a standard of
producticn already in existence in New Zealand to verify against. In these insiances
an independent review of the designated siandard zgainst the Rufes will be reguired,

¥
!

the details of the Ru

1.5 TPAs need to 5¢ fully conversan® with
organic production they are verifying.

25 relevant 1o ihe stvio of

1.6 Entry into organic production invelves a iransition or comversion pericd from
LETI

“conventionzl” to arn organic systers, and verification of this conversion process also
forms a part of the requirernents to be mict.

L7 These are the minimum requirements for organic production, znd opeTakors may
choose o adopt higher standards,

Interpretations and/or changes to this document will be co-ordinated oy BNZFSA, on
recommendation from the Organic Technics] Committes. NZFSA interpretations mey be
added where ¢ arification of the mles is required.

1.8 Proposals for dispensation will be zccepted by NZFSA, provided it can be
demonstrated to NZFSA s satisfaction that the required ontcomes will be achieved.

Techrical Rules Wersion & 3



1% Some organic products may nat need an officizl organic assurance in order o gair
zccess into an oversaas market covered by this nrogramme ¢.g. organic sa’t.
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I Micre-grgarisms used for bislepiea) pest contrel

Mame

Descriplion; corrposition requizements; conditions for use

etc.

Ficro-organisms (bacteria, viruses and fungi)
e.g. Bacillus thuringensis, Gramddosis virus,

Not genetically modified

.

Gereral conditions:

Sukstances to be wsed in traps and/or disprasers

~— the traps and/or dispensers must prevent the pereiration of the substarces in the envirenment snd prevent
contact of the substances with the crops under cultivation.

— the traps must be collected after use and disposed of safely.

Name

Description; composition requirernents; conditions for use

Diammonium phosphate

Attractant;

Only in traps

Fheromones

Altractant, sexus] behaviour disrupter

Cnly in traps and dispensers,

T¥.

Qther substaneas from treditional vae in organic farming

Name

Description; compositional requirements; conditions for use

Copper i the form of copper hydroxide,
copper  oxychloride, {iribasic) copper
sulphate, cuprous oxide

Fungicids;

Until 31 Deeember 2005 up ‘o a maximum of § kg copper per
hectare per year, and from 1 Januery 2006 up to 6 kg copper per ka
per year, withont prejudice to a more limited quantity if laid down
under the specific terms of the gensral legislation on plant
protection products in the couniry where the product is (o be used;

“or perennial crops, operators may, by derogation to the previous
paragraph, provide that the maximom levels apply as foliows:

- the total maxi-num quantity vsed from 23 March
2002 until 31 Decomber 2006 shall not exceed 38
kg copper per ha

- from | lanuary 2007, the maximum quantity
which may be used each vear per ha shall be
caleulated by subtracting the cuantities actually
uscd in the 4 preceding yoars from, respectively,
36, 34, 32, and 3C kg copper for the years 2007,
2008, 2009 and 2010 and following years

Need recogrised by the TPA,

Eihylens

Degreening bananas and early season kiwifruit

Lime sulphur {eeicium polysulphide)

Fungicide, insecticide, acaricide;

Technical Rules

Wersion &
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Subpart G - Administrative

The National List of Allowed and Prohibited Substances

§ 205.600 Evaluation criteria for allowed and prohibited substances, methods, and
ingredients.

The following criteria will be utllized in the evaluation of substances or ingredients for the
organic production and handling sections of the National List:

(a) Synthetic and nonsynthetic substances considered for inclusion on or deletion from the
Naticnal List of allowed and prohibited substances will be evaluated using the criteria
specified in the Act (7 U.S5.C. 6517 and 6518).

(b} In addition to the criteria set forth in the Act, any synthetic substance used as a
processing aid or adjuvant will be evaluated against the following criteria:

{1} The substance cannot be produced from a natural source and there are no organic
substitutes:

{2) The substance's manufacture, use, and disposal do not have adverse effects on the
environment and are done in a manner compatibte with organic handling;

{3) The nutriticnal guality of the food is maintained when the substance is used, and the
substance, itseif, or its breakdown products do not have an adverse effect on human health
as defined by applicable Federal regulations;

(4) The substance's primary use is not as a preservative or to recreate or improve flavors,
colors, textures, or nutritive value lost during processing, except where the replacement of
nutrients is required by law; '

(5) The substance is listed as generally recognized as safe (GRAS) by Food and Drug
Administration (FDA) when used in accordance with FDA's good manufacturing practices
{GMP) and conlains no residues of heavy metals or other contaminants in excess of
tolerances set by FDA; and

(8) The substance is essential for the handling of organically preduced agricultural products.

(c) Nensynthetics used in organic processing will be evaluated using the criteria specified in
the Act (7 U.S.C. 6517 and 6518).

§ 205.601 Synthetic substances allowed for use in organic crop production.

In accordance with restrictions specified in this section, the following synthetic substances
may be used in organic crop preduction: Provided, That, use of such substances do not
contribute to contamination of creps, soil, or water. Substances allowed by this section,
except disinfectants and sanitizers in paragraph (a) and those substances in paragraphs (c),
{3, (x), and (1) of this section, may only be used when the provisions set forth in § 205.206 (a)
through {d) prove insufficient to prevent or control the target pest.

(a) As algicide, disinfectants, and sanitizer, including irrigation system cleaning systems.
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(1) Alcohols.
(1) Ethanol.
(ii} Isopropanc.

(2) Chlorine materials - Exgept, That, residual chlorine levels in the water shall not exceed
the maximum residual disinfectant limit under the Safe Drinking Water Act.

(i) Calcium hypochlortite.
{ii} Chlorine dioxide.
{iiiy Sodium hypaochlorite.

(3) Copper sulfate--for use as an algicide in aguatic rice systems, is limited to one application
per fieid during any 24-month period. Application rates are limited to those which do not
increase baseline soil test values for copper over a timeframe agreed upon by the producer
and accredited certifying agent.

(4) Hydrogen peroxide.

{5) Ozone gas--for use as an irrigation system cleaner only.

{6) Peracetic acid--for use in disinfecting equipment, seed, and asexually propagated
planting material.

{7) Soap-based algicide/demossers.
(b) As herbicides, weed barriers, as applicable.

(1) Herbicides, soap-based - for use in farmstead maintenance (roadways, ditches, right of
ways, building perimeters) and ornamental crops.

{2) Muiches.

(i) Newspaper or other recycled paper, without glossy or colored inks.

(i) Plastic mulch and covers (petroleum-based other than polyvinyl chleride (PVC)).
(c) As compost feedstocks.

Newspapers or other recycled paper, without glossy or colored inks.

{d) As animal repellents.

Soaps, ammonium - for use as a large animal repellant only, no contact with soil or edible
portion of crop.

(e) As inseclicides (including acaricides or mite control).

(1) Ammonium carbonate - for use as bait in insect traps only, no direct contact with crop or
soif,

(2) Boric acid - structural pest control, no direct contact with organic food or crops.
(3) Copper Sulfate - for use as tadpole shrimp control in aquatic rice preduction, is limited to

It /Asmsnar ame nada onv/NOP/NOP/standards/T istRes. him] TI31/2007
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one application per field during any 24-month period. Application rates are limited tc levels
which do not increase baseline soil test values for copper over a timeframe agreed upon by
the producer and accredited certifying agent.

(4) Elemental sulfur.

(5) Lime suifur - including calcium polysulfide.

{6) Qils, horticultural - narrow range oils as dormant, suffocating, and summer oils. .
(7) Soaps, insecticidal.

(8) Sticky traps/barriers.

(f} As insect management. Pheromones.

{g) As rodenticides.

(1) Sulfur dioxide - underground rodent control only (smoke bombs).

(2) Vitamin D3.

{h} As slug or snail bait - None.

(i) As plant disease control.

(1) Coppers, fixed - copper hydroxide, copper oxide, copper oxychloride, includes products
exempted from EPA tolerance, Provided, That, copper-based materials must be used in a
manner that minimizes accumulation in the soil and shall not be used as herbicides.

(2) Copper sulfate - Substance must be used in a manner that minimizes accumuiation of
copper in the soil.

(3) Hydrated lime.
{4} Hydrogen peroxide.
(o) Lime sulfur.

(6) Qils, horticultural, narrow range oils as dormant, suffocating, and summer oils.
{7) Peracetic acid - for use to control fire blight bacteria.

(8) Potassium bicarbonate.

(9) Elemental sulfur.

(10) Streptomycin, for fire blight control in apples and pears only.

(11) Tetracycline (oxytetracycline calcium complex), for fire blight controf only.
(i) As plant or soil 2mendments.

{1) Aquatic plant extracts (other than hydrolyzed) - Extraction process is limited to the use of
potassium hydroxide or sodium hydroxide; solvent amount used is limited to that amount
necessary for extraction.

hrip:/fwww.ams.usda.gov/NOP/NOP/standards/ListRe g.html 7/3172007
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{2} Elemental sulfur,

(3) Humic acids - naturally occurring deposits, water and alkali extracts only.
(4) Lignin sulfonate - chelating agent, dust suppressant, floatation agent.

{(5) Magnesium sulfate - allowed with a documented soil deficiency.

(6} Micronutrients - not to be used as a defoliant, herbicide, or desiccant. Those made from
nitrates or chiorides are not allowed. Soil deficiency must be documented by testing.

(i} Soluble boron products.

(if) Sulfates, carbonates, oxides, or silicates of zinc, copper, iron, manganese, molybdenum,
selenium, and cobait.

(7) Liguid fish products - can be pH adjusted with sulfurte, citric or phosphoric acid. The
amount of acid used shall not exceed the minimum needed to lower the pHto 3.5.

(8) Vitamins, B1, C, and E,

(k) As plant growth regulators. Ethylene gas - for regulation of pineapple flowering.
(1) As floating agents in postharvest handling.

(1) Lignin sulfenate.

(2) Sodium silicate - for tree fruit and fiber processing.

(m) As synthetic inert ingredients as classified by the Environmenta! Protection Agency
{EPA), for use with nonsynthetic substances or synthetic substances listed in this section
and used as an active pesticide ingredient in accordance with any limitations on the use of
such substances.

(1) EPA List 4 - Inerts of Minimal Concern.

(2) EPA List 3 - Inerts of unknown toxicity - for use only in passive pheromone dispensers.
(n)-(z} [Reserved]

[65 FR 80656, Dec. 21, 2000, as amended at 68 FR 61992, Oct. 31, 2003]

§ 205.602 Nonsynthetic substances prohibited for use in organic crop production.
The following nonsynthetic substances may not be used in organic crop production:

(@) Ash from manure burning,

(b) Arsenic.

(c) Calcium chioride, brine process is natural and prohibited for use except as a foliar spray
to treat a physiological disorder associated with calcium upiake,

(d) Lead salts.
{e) Potassium chloride — uniess derived from & mined source and applied in a manner that

httn:/fwww amsisda cov/NOP/NOP/standards/] A1stRes himl ‘ 713172007
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minimizes chloride accumulation in the soil.
(f} Sodium fluocaluminate (mined).

(g) Sodium nitrate - unless use is restricted to no more than 20% of the crop's total nitrogen
requirement; use in spiruiina production is unrestricted until October 21, 2005.

{h} Strychnine.

(i} Tobacco dust (nicotine sulfate).

(i+-(z) [Reserved)]

[65 FR 80657, Dec. 21, 2000, as amended at 68 FR 61992, Oct. 31, 2003]

§ 205.603 Synthetic substances allowed for use in organic livestock production.

In accordance with restrictions specified in this section the following synthetic substances
may be used in organic livestock production:

(2) As disinfectants, sanitizer, and medical treatments as applicable.
(1) Alcohals.

(i) Ethanol-disinfectant and sanitizer only, prohibited as a feed additive.
(i} Isopropanol-disinfectant only.

(2) Aspirin-approved for health care use to reduce inflammation.

(3) Biologics-Vaccines.

{4) Chlorhexidine - Allowed for surgical procedures conducted by a veterinarian. Allowed for
use as a teat dip when alternative germicidal agents and/or physical barriers have lost their
effectiveness,

(9) Chiorine materials - disinfecting and sanitizing facilities and equipment. Residual chlorine
tevels in the water shall not exceed the maximum residual disinfectant limit under the Safe
Drinking Water Act.

(i} Calcium hypochlorite.

(i} Chlorine dioxide.

{iii} Sodium hypochlorite.

(6) Electrolytes-without antibiotics.

(7) Glucose.

{8) Glycerine - Allowed as a livestock teat dip, must be produced through the hydrolysis of
fats or oils.

(9) Hydrogen peroxide.

http://www.ams.usda.gov/NOP/NOP/standards/ListReg.htm] 7/31/2007
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(10) lodine.

(11) Magnesium sulfate.

(12) Oxytocin - use in postparturition therapeutic applications.

(13} Paraciticides. Ivermectin - prohibited in slaughter stock, allowed in emergency
treatment for dairy and breeder stock when organic system pian-approved preventive
management does not prevent infestation. Milk or milk products from a treated animai
cannot be labeled as provided for in subpart D of this part for 90 days following treatment. In
breeder stock, treatment cannot occur during the last third of gestation if the progeny will be
sold as crganic and must not be used during the lactation period for breeding stock.

(14) Phosphoric acid - allowed as an equipment cleaner, Provided, That, no direct contact
with organically managed livestock or land occurs.

(b) As topical treatment, external parasiticide or local anesthetic as applicable.

(1) Copper sulfate.

(2) iodine.

{3) Lidocaine - as a local anesthetic. Use requires a withdrawal period of 90 days after
administering to livestock intended for slaughter and 7 days after administering to dairy

animals.

(4) Lime, hydrated - as an external pest control, not permitted io cauterize physical
alterations or deodorize animal wastes.

(2) Mineral oil - for topical use and as a lubricant.
(6) Procaine - as a local anesthetic, use requires a withdrawai period of 80 days after
administering to livestock intended for slaughter and 7 days after administering to dairy

animals.

(c} As feed supplements - Milk replacers without antibiotics, as emergency use only, no
nenmilk products or products from BST treated animals.

(d) As feed additives.

(1) DL - Methionine, DL-Methionine - hydroxy analog, and DL-Methionine - hydroxy analog
calcium (CAS#-59-51-8; 63-68-3; 348-67-4) - for use only in organic poultry production until
October 1, 2008.

(2) Trace minerals, used for enrichment or fortification when FDA approved.

(3) Vitamins, used for enrichment or fortification when FDA approved.

(e) As synthetic inert ingredients as classified by the Environmental Protection Agency
(EPA), for use with nonsynthetic substances or a synthetic substances lisied in this section
and used as an active pesticide ingredient in accordance with any limitations on the use of
such substances.

{1} EPA List 4 - Inerts of Minimal Concern.
(H)-(z) [Reserved]

(65 FR 80657, Dec. 21, 2000, as amended at 68 FR 61992, Oct. 31, 2003: 70 FR 61219,
Qct. 21, 2005)

§ 205.604 Nonsynthetic substances prohibited for use in organic livestock production.

http://www.ams.usda.gov/NOP/NOP/standards/ ListReg html
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The following nonsynthetic substances may not be used in organic livestock production:

(a) Strychnine.

(b}-(z) [Reserved]

§ 205.605 Nonagricultural (nonorganic) substances allowed as ingredients in or on
processed products labeled as "organic™ or "made with organic (specified ingredients
or food groups(s))."

The following nonagricultural substances may be used as ingredients in or on processed
products labeled as "organic” or "made with organic (specified ingredients or food group(s))”
only in accordance with any restrictions specified in this section.

{a) Nonsynthetics allowed:

Aclds (Alginic; Citric - produced by microbial fermentation of carbohydrate substances;
and Lactic).

Agar-agar.

Animal enzymes — (Rennet - animals derived; Catalase — bovine liver; Animal lipase;
Pancreatin; Pepsin; and Trypsin).

Bentonite.

Calcium carbonate.

Calcium chloride.

Calcium sulfate - mined.

Carageenan,

Colers, nonsynthetic sources only.

Dairy cultures.

Diatomaceous earth - food filtering aid only.

Enzymes--must be derived from edible, nontoxic plants, nonpathogenic fungi, or
nonpathogenic bacteria.

Flavors, nonsynthetic sources only and must not be produced using synthetic solvents
and carrier systems or any artificial preservative.

Glucono delta-lactone — production by the oxidation of D-glucose with bromine water is
prohibited.

Kaolin.

Magnesium sulfate, nonsynthetic sources only.
Nitrogen - oil-free grades.

Oxygen--oii-free grades.

Perlite—for use only as a filter aid in food processing.
Potassium chioride.

Potassium iodide.

i hip://www.ams.usda.gov/NOP/NOP/standards/ListReg. html 7/31/2007
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Sodium hicarbonate.

Sodium carbonate.

Tartaric acid.

Waxes - nonsynthetic (Carnauba wax; and Wood resin,

Yeast - nonsynthetic, growth on petrochemical substrate and sulfite waste liquor is
prohibited (Autolysate; Bakers; Brewers; Nutritional; and Smoked - nonsynthetic smoke
flavoring process must be documented).

(b) Synthetics aliowed:

Alginates.

Ammonium bicarbonate - for use only as a leavening agent.

Ammonium carbonate - for use only as a leavening agent.

Ascorbic acid.

Calcium citrate,

Calcium hydroxide.

Calcium phosphates (monobasic, dibasic, and trihasic).

Carbon dioxide.

Celluiose - for use in regenerative casings, as an anti-caking agent (hon-chlorine
bleached) and filtering aid.

Chlorine materials - disinfecting and sanitizing food contact surfaces, Except, That,
residual chlorine tevels in the water shall not exceed the maximum residual disinfectant limit
under the Safe Drinking Water Act (Calcium hypochlorite; Chlorine dioxide: and Sodium
hypochlorite).

Ethylene - allowed for postharvest ripening of tropical fruit and degreening of citrus.

Ferrous sulfate - for iron enrichment or fortification of foods when required by regulation
or recommended (independent organization).

Glycerides (mono and di) - for use only in drum drying of food.
Glycerin - produced by hydrolysis of fats and oils.

Hydrogen peroxide.

Lecithin - bleached.

Magnesium carbonate - for use only in agricultural products labeled "made with organic
(specified ingredients or food group(s))," prohibited in agricultural products labeled "organic."

Magnesium chloride - derived from sea water.

Magnesium stearate - for use only in agricultural products labeled "made with organic
(specified ingredients or food group(s))," prohibited in agricultural preducts labeled "organic.”

Nutrient vitamins and minerals, in accordance with 21 CFR 104.20, Nutritional Quality
Guidelines For Foods.

Ozone.

hitp://www.ams.usda.gov/NOP/NOP/standards/ListRe ¢ htm]
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Pectin (low-methoxy).

Phespharic acid - cleaning of food-contact surfaces and equipment only.

Potassium acid tartrate,

Potassium tartrate made from tartaric acid.

Potassium carbonate.

Potassium citrate.

Potassium hydroxide - prohibited for use in lye peeling of fruits and vegetables except
when used for peeling peaches during the Individually Quick Frozen {I1QF) production

process.

Potassium iodide - for use only in agricultural products labeled "made with organic
(specified ingredients or food group(s))," prohibited in agriculturai products labeled "organic.”

Potassium phosphate - for use only in agricultural products labeled "made with organic
{specified ingredients or food group(s))," prohibited in agricultural products laheled "organic."

Silicon dioxide.

Sodium citrate.

Sodium hydroxide - prohibited for use in lye peeling of fruits and vegetables.
Sodium phosphates - for use only in dairy foods.

Sulfur dioxide - for use only in wine labeled "made with organic grapes,”" Provided, That,
total sulfite concentration does not exceed 100 ppm.

Tartaric acid.

Tocopherols - derived from vegetable oil when rosemary extracts are not a suitable
alternative.

Xanthan gum,
(c)-(z) [Reserved)]

[65 FR 80857, Dec. 21, 2000, as amended at 68 FR 61993, Oct. 31, 2003, and 68 FR
62217, Nov 3, 2003]

§ 205.606 Nonorganically produced agricultural products allowed as ingredients in or
on processed products labeled as "organic.”

Only the following nonorganically produced agricultural products may be used as ingredients
in or on processed products labeled as "organic," only in accordance with any restrictions

specified in this section, and only when the product is not commercially available in organic
form.

(a) Cornstarch (native).

(b) Gums - water extracted only {arabic, guar, locust bean, carob bean).
{c) Keip - for use only as a thickener and dietary supplement.

{d} Lecithin - unbleached.

(e} Pectin (high-methoxy).

i bttp:/fwww.ams.usda.gov/NOP/NOP/standards/ListReg. htm] 773172007
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§ 205.607 Amending the National List.

(a) Any person may petition the National Organic Standard Board for the purpose of having a
substance evaluated by the Board for recommendation to the Secretary for inclusion on or
deletion from the Naticnal List in accordance with the Act.

(b) A person petitioning for amendment of the National List should request a copy of the
petition procedures from the USDA at the address in § 205.607(c).

{c) A petition to amend the National List must be submitted to: Program Manager,
USDA/AMS/TMP/NOP, 1400 Independence Ave., SW., Room 4008-So., Ag Stop 0268,
Washington, DC 20250.

[65 FR 80656, Dec. 21, 2000, as amended at 68 FR 61992, Oct. 31, 2003]

hitp://www.ams.usda. gov/NOP/NOP/standards/ListReg.html 7/31/2007
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Product: Compressed g gases, N.0.8. P-4818-G Date: December 2006
{carbon dioxide, mnyre\f@)

Draemwr o B il D b o T et T o
Praxalr Material Safety Data Shoet

; ﬂ @mm\ 1Pmﬁ st amd C @angm‘w I]d]@ f;ﬁﬁ@eafcﬂ@m

|
_—_ |

Pmdu@a Name: Compressed gases, n.o.s. {carbon  |Trade Narnas: Bamana Gas 32™ Qas

dicxide, sfhviens) (MEDS No. P 4818-G) _Mixiure .

Charmical Name: Mﬂxf[ure of ethylere and carbor 1Symenyms: Fruit-ripening gas, degreening
cioxide L lges )

Chemical Family: Mol apphcab __ |Product Grades: Not applicabis.

Teleohare: CSme

15-4633* Company Name: Praxair, Inc.

@'[‘EMTRE(‘: 1 ﬁmf‘mﬂl/d H300* 39 Gid Ridgebury Road
Routine: ﬂ-ﬂ-m-r-PHAXA Carnbury, ST 08810-5113
“Call emargency numbers 24 hours & day only for spills, leaks, fire, LxpcsUre, or accidents

invelving this praduct,. For routine mm( fmfwcn, corifact your supplier, Praxair sales
represeniative, or call 1-BO0-PRAXAIR (1-800-772-2247).

L 2. Hazafdg E@ﬂ@n{:iﬁ@@ﬁ@m |

EMHER@L \JC“” (“)\J’[L [RY JE.uu

DANGERT High-pressure liguid and gas mixture.
Harmmful if inhalad.

Can cavuse repid suffccation.
Nay causs frosthie.

iay increzse respiration and heart rate.
Wiay cause nervous system damage.
May cavse dizziness am] drowsiness.
Self~contained hreathing apparatus and srotective clothing
may be reguired by rescue workars.
int conditiors, this s a colorless gas with a sw

OEHA RIEGU L;,WO)RY STATUS: The components of this mixture are considered hazardous by
li:lhm LiGHA Hezard Cornmunications Siardard (29 CFR 1910.1200).
POTENTIAL HEALTH EFFECTS:

Effacts of a Single (Acute) Overexposure

_Under amé fi 9o,

Inhalation. Asphydant. Effects are due to lack of cxygen. The carbon dioxids componarsi
is also physiclogically active, affecling cireulation and brea‘mmgn tdodarate
concentrations may cause headache, crowsiness, dizziness, stinging of the nose and

throat, excitation, rapid breathing, excess saliva®on, voemiting, and unconssiousness.
Lack of cxvger can kil

Skim Contact. Mo harm expecled from vapor; cold gas, or liquid or solid carbon dioxide

may causo savere frosibite.

Copyright © 1884, 1868, 1889, 1693, 1937, 2003, 2008, Praxair Technology, Ine. Fage 1 of 10
Al rights reserved.
A vertival fine in the left margin indicates revised or riew material.
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Produst: Q@mpreggz’zd gases, n.0.s. P-A818-C
(carbon dioxide, ei’hyﬁ@ne}

Swallowing. An unlikely route of exposure. This product is 2 gas at normal lemoeraiure
and pressura.

\" € CO\I‘]LLCW@L ‘Japdf Y St"H 3 C@]C 25, 0F 1Uqu:|‘ﬁ| or f,s\L')_‘ CQIYJQ@ . dﬂUXUd@ I @1}9’ CHUSS 5eVera
b
IIT@)E-,LbﬂI6<

lsffacts of Repeated (Chronic) Overexposure. No harm expected.

cls of Overexposure. May damage retinal ganglion cells and cenfral nervous

o
[

1 =

lical Conditlons Aggravated by Cverexposurs. Tre ‘oxicology and the physica: and
wertical properiies of the mixure components suggest that cveraxposure is unlikely to
goravale sxisting medical conditions.

m

CARCINOGENICITY: The componants of this mixiure are rnot listed by NTP or OSHA. The
LSRT ligls ethiytene as Croup 3, unclassifiable as to carcinogenicity to humans.

| POTENTIAL ENVIRONMENTAL EFFECTS: For furtker infarmation, see section 12, Ecclegical
Information.

[1 3. ~9©mpoo r@m”ﬂfn’FOU"‘mm'ou** @n erq edie :mft@s !
Se o seclion 16 for umpwtam’ mf’)ﬁm tiom about mumtwuec
COMPONERNT CASE NUMBER CONCENTRATIOMN
Ethylene ‘M~85=1 6.3%
Carbon Cioxide 124-38-0 Balance

. | 4. hw&[\d]ﬁf/ﬂ 228 UFeS

INHALATION: Remove to fresh air. if not breathing, give arlificls re spiration, pr e**erabﬂy outhe
to-mouth. If breathing is difficult, qualified personnel may give oxygen. Call a physician.

S

N CONTACT: Wash with plenty of scap and water. For exposure to cold vapor or sclid,
mmediately warm frostbite area with warm water not to exceed “05°T (41°C). In case of
massive exposure, remove contaminated clothing while showering with warm water. Call &
physician.

SWALLOWING: An unlikely route of exposure. Tais product is 2 gas al normal temperaturs
and pressure.

LYE CONTACT: Immeciately flush eyes thoroughly with warm water for at least 15 minutes.
Hold the eyelids open and away frem ihe eveballs fo ensure that all surfaces are flushied
thoroughly. See a physician, preferably ar ophthaimologist, immediataly.

NOTES TO PHYSICIAN: There is no specific antidote. Treaiment of overexposure shouid be

tirected af the controf of symptoms and the clinical condition of the patient.

‘@n H e an[hi‘r ng| \\Jﬂ( ASUres

W51 E PROPERTIES: Tris mixiure cannot catch fite. Gontact with fammable materisls
m@su;w cause fire or explosion.

SUITABLE EXTINCGUISHING MEDIA: Use media appropriate for surrcunding

Page 2 of 10



Crodust. Compressed gases, n0.s. P-A818-G Date: December 200
{zarbon dioxids, @mwtene}
PRODUCTS OF COMBUSTION: Not apslicable. See section 10 for decompositicn products.

PROTECTION OF FIREFIGHTERS: DANGER! High-nressurs liquid and gas mixture.
Evacuate all personnel from dangar area. Immedi ately dalugs cyli "mdew with water from
maximurn distance until coot; then move them away from fire area I7 without risk. Lise %BW
contained hreamhng apparztus ard protective clothing where reeded. On-site firg origades
miust comply with OSHA 29 CFR 7810.156,

Specific Physisal and Chemical [“azards, Heal of fire can build pressure in oylinder and
causes it 1o rupture. No part of cyiinder should ba subiected 1o a temperature highe: than 125°F
(52°C). Culincars are aquipped with a prassure relief dovice. (Exceptions may exist where

avthorizad by DOT.)

Protective Equipment and Precautions ¥
contained orezthing apparatus and full fire

elighters. Firefighters shou'd wear sslf-

for Fir
e-fighting turrout gaar.

te] Rele

8. Accidents B | ﬂ@aw P

STEPS TO BE TAKEN IF MATERIAL 1S RELEASED OR GRILL ED:

DANGER! High-pressure liquid and gas mixiura.

Fersonal Precautions. Zvacuegte sl personnel rom canger area. Use self-corsained
breathing apparztus where needed. Shut off leak if without risk. Veniilate area of leax or raove
cyinder 1o a wellventilated area. Test for sufficlant covgen, especially in confined spaces,
before allowing reentry.

Environmantal Precautions. Prevent wasie from contaminating the surrounding ervircnmendt.
Keep personnal away. Discard any product, residue, disposable comtame? or Ener in an
environmentally accentable mannar, in full z,omphame with federal, state, and Lou,at regllations.
¥ nacessary, call your local supplier for assisiarce.

e l'r“@:l i Hﬂ“mu] amd Mto rage I

[FRL@WL T U@NS‘ T © B TAKEN [N I.‘rfWFLLLV € W CAUSE r@pm suifocaifon

; ey, Slore and use with ade q&”ﬁ-w@ vertlation al d] imes. This mixiure i
{*‘;@awm t[vdr i, [t tends to accumulate near the flaor of an enclosad space, displacing air and
oushing it u Q-f@ardn This creates an @-xygenmde?ﬂaﬁem atmosphere near the floor. Ventilate space
cefore ertry. Verify sufficient oxygen concentration. Protect eylinders from damage. Use a
suitable hard truck to move cylinders; do not drag, rell, slide, or drop. Never atiemypt fo it &
cylindar by its cap; the cap is intended solely to pmﬁﬂm the valve. MNever insert an objecl {e.q.,
wrench, screwdrver, pry bar) info cap openings; doing so may damage the valve and causze a
leak. Use an adiustable strap wrench to remove over-tight or rusted caps. up@m valve slvwly.
i valve iz kard to open, discontinue use and contact your suppiier. Close oyiinder valve after
gach use; <eep closed even when empiy. For other presautons in using 1th[u ruixiure, ses
seclion 16.

PRECAUTIONS TO 3% TAKEN IN STORAGE: Store and use with adaquate vertilation.

Firnly sesure aylinders upright to keep themn from falling or being knocked over. Screw valve
protection cap firmly in place by hard. Store only where temperaturs will not excesd 125°F
(52°C). Store full and empty cylinders separately. Use a first-in, first-out inveniory systam to
prevent storing full cylinders for long periods.
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Producl: Compressed gases, n.0.3 P-A818-0 Date: Decemopar 2008

{carbon dncm‘lw, gﬁ.nyﬂemu)

=

TIONS: Mrlwt 1 informeat
Praxar publication P- "ﬂ 43:13, {suidefines |
from your local supplier

tion ¢n storage, randling, and uss, soe
r Handiing Gas Cylinders and Containers. Obtan

l

&. E\%p@ SUre Cgﬁ“ trolsd

5@@@& @‘F@‘%Ww Ralif]

COMPONENT - (ACGHH TILY-=TWA (2006) _
tthiyene Simple aspyxian: 1200 porm
Caroon Dioxide 5000 ppm 15600 ppim

TLV-TWAs should be used as a guide in the contrel of heath hazards and ne® as fine
batwesn safe and dangercus concanirations.

F DL = 40,000 ppm (carbon dioxice)

ENGINEERING CONTROLS:

Losal Exhausl. Lse a local exhaust system, if necessary, 1o keep the cancentration of carbsr
dioxide bsiow all %p cab @ exposurs limits in the worker's breathing zone.

Wechanical (General). Under certain conditions, general exhaust ventilation may be

| acceplable to keep carkon dioxide below all applicable exposure limits.

Spasial. None
Cilher, None

PERSONAL PROTECTIVE EQUIPMENT:
§kin Protoction. Wear wark gloves when handling cylinders; insulated neoprene gloves when
working with oreduct. Metatarsal shoes for wmamar ham’fﬂ’ng, high-top shoes ars preferred,
Frotactive clothi ing where needed. Cuffless rousers shouid be worn outside the shoes. Salect

in accordance with OSHA 28 CFR 1970.132 and 1940.° 33, Regardless of protective
equipment, never touch live elecirical parts.

refrace Protection. Wear safely glasses when handling oviinders, add a ful face shisls
when working with product. Selecl in accordancs with OSHA 29 CFR 1310.133.
Respiratory Protection. None recuired urder normal use.
deficien! atrnosphers or may generate hazardous ©
supclied respirator must be used. Respiratory protect

If use may result in an oxyga-
ertrations of gasses or fum @fs, an air-

rs must conform o O5MA 28 CFR

“910.134. Select per O8HA 28 CFR 1810.134 and ANE] 2886.2.

‘L O Plhnvss H amd Cremical Ptfop@:rﬁn@&
APPEARANCE: B Colorlessgas
CDOR: Sweet

@D@P\' THRESHOLD:

Not available.

PHYSICAL STATE: Gas sl nonrmall lempersture ard pressurg
gﬂ B Not apolicatle. o
MELTING POINT cM 1 aim Hot avaitab's.

BOILING POINT at atm

Not availabie,

h LASH POINT (Lﬂsit methoc}:

Mot applicable.

fAP@)I&AT ION RATE {Butyl Acetate = 1);

Not available.

F{L[\ﬂ\f"’ BILITY

Nonf-ammable



Product: Compressed gases, n.0.5. - 4818-CG Date: December 2005
{carbon dioxide, ethvlene)
FILAMIEABLE LibiTs [N AR, % by volume: LOWER: Mot TEpER: Not .
applicable applicabts,

VAFOR PRESSURE at 88°F {20°C):

B30 psig (6723 kPa)

VAPOR DENSITY at 70°F (21.1°C) and 1 atm:

0.112 I/t (1.79 kg/m”) {calculated)

| SPECIFIC GRAVITY (R0 = 1):

Hot available.

SPECIFIC GRAVITY (8ir = 1) at 70°F {21.1°C)

and 1 atm: 1.4 (caiculated)
SOLUBILITY N WATER 88°F (20°C): Slight
PARTITION COEFFICIENT: n-oclanoliwater: Mot availzble.

AUTCH ((: NITION TEMPERATURE:

_Not applicable.

DECCMPOSITION TEMPERATURE:

Not available.

100

PERCENT VOLATILES "'BY__V@L,,WE;
MOLEGULAR WEIGITT

Not available.

MOLECULAR FORMU L&k

dicure of CoHy & COy

0. E,k@[\ ]a y @md L‘Rm?ﬂ clivitty

(r\\

COMDITIONS TO AVOID: Mone known.
INCOMPATIRLE MATERIALS: Mone known.

B Slable

FHAZARDOUS DECOMPOSITION PRODUCTS: Nors known. Thermal decomposition of

@thyien@ may preduce CO or additional CO,.
PO iV OF RAZARDOUS REACTIONS:

SEIB

T |

) Way Coour

Al Weot Goour

X v
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Preduct: Compressad gases, n.0.s. F-4818-G Date: December 2005
{carbon dioxide, ethyiene)

| 11. Toxicelsgleal i

- AGUTE DOSE FFFECTS: Carbon dioxide is an aspryxiant. [t nidally stimulates respiration and
nen causes raspiratory depression. High concentrations result in rarcosis. Svmptoms in
humans are as follows:

Srimation |

EFFECT: 7 CONGUR TRATHIN:
Broathing rate increases slighily. 1%

Breathing rate increases to 50% above nommal leve . Prolongad 2%
gxposure can cause nesdache, tiredness.

Breathing increzsas (o wwice normal rete and becormaes labored. Weak 3%
rarcotic effect. impaired hearing, headache, increased blooa tressure

and pulse rate.

Breathing incregses io approximately four times normal rate, symptoms 4-5%
of intoxication become evident, and sligh! choking mey be faii,

Characterisiic sharp odor noliceable. Very labored braathing, 5.10%
headsche, visusl impairment, and ringing in the ears. Judgmeni may
be impaired, followed within minutes by loss of consciousnass.

Unconsciousness occurs rmore rapidly above 10% lsvel. Prolanged 10 - 100%
exposdre o high concentirations may eventually resull in death from
asphyxiation.

TERATOGENIC EFFECTS: A single study has shown an increase in heart defects in rats
exposed to 6% carbon dioxide in air for 24 hours 2t different times during gestatior. There is ro
avidence that carbon dicxide is teratoganic n humans.

‘ 12. Ezological Information
FCOTOXCITY: No known effects. -

OTHER ADVERSE EFFECTS: Mo adverse ecological effects expectad. This mixturs doss not
contain any Class | or Class |l ozone-depleting chemicals.

derations i

l’- 13. Digvoszl Cons

WASTE DISPOSAL MZ=
Return eylinder o supoliar,

¥0: Do not atlempt to dispose of residual or unusad quantities.

14. Transport Information )

DOTAMO SHIFPING NARME:  Compressed gases, n.0.s. {carbon gioxide, athylene)

HEAZARD PACKING IDEN T IGAT IO PIRODUCT
;2.2 [GROUPZone: MNA* NUMBER: UNTSS6 |RC:  hone

PPING LABEL(s): NONFLAMMABLE GAS '

PLACARD {when required):  NONFLAMMABLE GAS
CNA - Not applicable.

d
oy
(o]
e
4]
o
=
—%
-



Froduct: Compressed gases, n.o.s. P-4818 Date: Decembear 2008
{carbon dioxide, ‘:h\,ﬂ@rep

SPEGIAL SHIPPING INFORMATION: Cylinders should be transported in a secure posilion, in a

waillveniilaled vahicle, Cylinders rarsported in an qD'M’:Ilt‘m&,c, nonventilated comparttnent of 2

vehicle can presant ssrious safety hazards.

=

Shiprment of compressed gas cylinders that have been filled without the owner's conzent is
violallon of federal law [49 CFR 173.301(p)].

MARINE POLLUTANTS: Nore of the companents of this mixture are listed as marine pellutants
by CHOT,

( 18. RQQ]L" imyﬂmfomn@t

The follow ected regulalory requirements may apply (o (1is “mmdluu Mot alt such
reguirems identified. Users of thie produst are solely responsible for sompliznes with sl
applicable 2ra;, siale, and lecal regulations.

1.8, PEDERAL REGULATIONS:
EPA, (%_NVHHONM\FNTAL PROTECTION AGENGY)
CERCLA: COMPREHENSIYVE ENVIRONMENTAL RESPONSE, COMPENSATION,
AND LIABILITY ACT OF 1980 (43 CFR Darts 117 anc 302):
Reportable Quantity (RQ): Mone
SARA: QUPLRFMND AMENDIMENT AND REAUTHORIZATICN ATT:
SECTIONS 302/204: Recuire emargency planning based on Threshold Pjam ing
Qw ity (TP ard relesse report! m:] Lased on Reporable Quantities (RO) of
tremaﬂy 3 Idmrdoua Substances (EHS) (40 CFR Part 355):
PL: None
bHS R4 (40 CFIR 358): None
2T HF\ 15 341 @‘[ 2: Require submission of MEDSs and reporting of chamical
vorlones with udm’t ficat'or. of EPA hazard categories. The hazarc categores for
ﬂh S i mdl& cl are as follows:
IHMEDIATE: Mo PRESSURE: Yes
DELAYED; Yas R ACTIVITY: No
SIRE: Mo
SECTION 313: Requires submission of anrusl reports of relaase of toxic chemoals
thal appear in 40 Cﬂ-% Parl 373.
\~thyﬂe|r o and mixturzs is subject to the reporting requirements o
Title 11 of ﬁhﬂ Suparfund Ar-gndments and Rpaudwc ization Act of
anit ACCFR Fart 372,
40 CFR 88: RISK MANAGEVENT PROGRAM FOR CHEMICAL ACCIDE VT4
RTLZASE PREVENTION: Requires development amd n*ﬂpremer tation of risk
s m&mmﬁ pregrams at facilites that manufaciure, use, store, or otherw'se handle
regillated substances in guartities that excead specf ed threshelds.
Etnylene is lisled as a regulated substarce in quaniiies 10,000 Ib (4536 kayd or
greater,
TOGA TOXIC BUBSTANCES CONTROL ACT: The components of this mixiure ars
listad on the TSCA Inventory.

G
a
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Froduct: Compressed gases, n.0.5. *-4818-G Uate: Decermnber 2006
{carbon dioxide, ethylena)
CSHA; QCCURPATIONAL SAFETY AND HEALTH ADMINISTRATION:
28 CFR1910.178; PRCCESS SAFETY MANAGEMERT OF HIGHLY HAZARDOU
CHEMICALS: Requires factities to develop 2 procsss safely management program
basad or Threshold Quantities (TC) of highly hazardous chemn a1,
Nelther caroon dioxide ner ethviens is listed in Appendix A as & highly hazardous
cherrical. However, any procass that involves a flammable gas on site in ons
tosation i quantilies of 10,000 It {4538 ko) or grestor is coverad under this
regulation unless the pas is usad as & fuel
ETATE REGULATIONS:
CALIFORNIA: Neithar componant of this mixture is lisled by Calfornia uncer e SAFE
DRINKING WATER AND TOXIZ ENFORCEMENT ACT OF 1888 {Propositio
PENNSYLYANIA: This mixiure 2 subject to the PENNSYLWVANIA WORKER AND
COMMUNITY RIGHT-TO-KNOW ACT (35 P8, Seclions 7301-7320).

16, € “’F[h@n’ Hnﬂ*orm@ Hor

5 sur@ 10 reac an d uncnrsLand a[ll labels andl maitn uction oplic fj Wyl itlh fa] c-@ntaim-ars of this
srerduet.

OTHER [HI:,\7/AJ«\P@U5 CONDITIONS OF HANDLING, STORAGE, AND USE: High-pressure
ligeded and gas. Use piping and equipment adequalely desigrad to withstand pressuras o ba
encounierad. Pravant reverse fow. Reverse flow into cylinder may cause rupture. Use a

| check vaiva or other backfiow preverton device in any line or piping from the cylinder. MNewver
waork on & pressurized system. If there is & leak, close the oylindar vave. Blow the syslem
down I 2 safe and envirenmentaly sound manner in compliance with all federal, siate, and
local laws; then repair (e leak. Never place & compressed gas cviindsr where §t may
becoma part of an elesirical circult,

Mixtires. When you mix two or more gases o liguefied gases, you can crea’s additional,
uexpecied hazards, Oblain and evaliale the safe’y information for each companent before
youl produce the mixiure. Consull an roustrial hyc»‘g,nﬂai or other trained person whan you
svaluale the 2nd oroduct. Remember, gases and Louids have proparties that can cause sericus
injury or death,

HAZARD RATING SYSTEMS
NFPA RATINGS:

HAES RATIRGS:

HEALTH =2 HEALLTH =
FLAMMABILITY = FLAMEAABILITY =0
INETABILITY = PEYSICAL HAZARD =3
SRECIAL = N

STANT

ARD YALYE CONNECTIONS FOR U.8. AND CANADA.:

ITIREADE D 0-3000 paig CGA320
nu IN-INDEXED YOKE: 0-3900 psig Mot applicable

ULTRAHIGH-AINTEGRITY CONNES TION: Mot applicabls.
Use the proper CGA cornections, DO NOT USE ANAPTERS. Additional lim'ted-standard
connactions may apply. See CGA pamphiat V-1 listed below.

m@f«( your supplier about ree Praxair safely lHerature as referred to in this MSDS and on the
zbel for this product. Further informaticn can be found in the following malerials publishad v

aos 8 of 10
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Product: E‘@mmw%f :d gases, n.o.s. P-A4818-0 Date: December 2005
carbor dioxide, ﬂ*w@me)

W

2 Flogr, Chant ity
ualicsiion.asn.

‘f';{*w,* fi‘rwp*e sed Gas Agsociation, Inc. (CGA), 4221 Walney Road,
23151-2843, Telephone (703) 788-2700, hitp:/feawe cganct.comiP

FNYEY Safe Hanoling end Storage of Compressed Gases

=B-2 Cuygen-Deficient Atmospheres

P-1 Safe Handling of Compressed Gasos in Conisiners

-1 Compressed Gas Cylinder Valve Inisf and Outlet Connections

W Standard Method of Determining Cylinder Valve Outtel Connections for industrist

Gas Mixiures
- Handbaok of Compressed Gases, Fourth Ldition

Frawar asks users Ur tha% product to study this WSDS and becomes aware of product hazards
and safety information. To promote safe use of this croduct, a user should (1) nofify employecs,
ngznts, and Ummraw:*mr of the information in this MSDS and of any other known procuct
nazards and safely information, (2} furnizh this ‘nformation to each purchaser of the product,
andt (3} ask cach purchaser to notify its empioyess and cusiomers of the product hazards and
sataty nformation,

ge 8 ol 10
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Produet: Compressed gases, N.0.5. P-4818-(3 Date: Decermber 2008
{carbon dicxide, ethylene)

[ - LTI - ’ .

The opirions exprassed herein ara those of oualif ed experts within Praxair, Inc. We believe
thzt the information confained herein is curren: as of the date of this Mater! ai Safaty Data Sheel.
since the use of this information znd the conditions of use of the produst are not within the
coraol of Praxair, Inc., it is the user's cbligation i d@taﬁ“mm&; the conditions of safe use of the
praduct.

Praxair MSUSs are furnished on sale or delivery by Praxair or the independent dislributors and sunpliars
who package and seil our produsts. To oblain current MSDSs for these products, contact your Praxair
5A ‘w representative or local disiibutar or supplier, or download from weeew. praxair.com. If you have
u‘.nu siions regarding Praxair MEDSs, would like the form nurmber and cate of the latest MSDS, or wouls
e the names of ihe Praxalr suppliers in your arga, phone or wiite the Praxair Call Center (Phane: 1-
HLO-PRAXAIR; Addrees: Praxair Cait Center, Praxair, Ing., PO Box 44, Tonawanda, MY 14151-0044),

Fraxair, the Flowing Afrsfrearn dasign, and f?unqna Fas 32 are trademarks or mg[stcrteﬁ fradeinarks of
Fraxzir Technology, inc. in the United States and/or other countrie

Frasair, fnc.

;;5”,5;1’;”’”75 r@ It i) MﬂJU\} 39 Old Ridgebury Road

S s_,—ft’ il
Danbury, O D8B10-5713

Page 10 of 10

Printed in U3A



WTHY -GEN® 12
CONCENTRATE

CHLY FOR USE WiTH A CATALYTIC GENERATOR TG PROTUCE

ETHYLEME TO ACCELERATE RIPENTNG GF:
Aveoeades, Banamas, Citres Fruit, Melons, Papayes, Pears,
Tomataes and Tobaces

LCTIVE INGREDIENT

Fhamod .o Q. 00%
OTHER INGREDIENTS 10.00%
TOTAL o e 100.00%

KEEF OUT OF REACH OF CHILDEEN
CAUTION
NOT INTENDED FOR
HUMAN CONSUMPTION

FIRST ATD

It -Call & poison contrel center or doctor
Swallowed: | immediately for treatment advice,
-Have person sip a glass of water if able o
swallow.
¢ not induce vomiting unless told to do so by
a poison control center or dogior,
-Do not give anything by mouth to an
UNCONSCIONS persomn.
-Move person to Fresh air,
-If person 75 not breathing, call 911 oran
ambulance, then give artificial
respiration, preforably mouth-o-mouth if
possible,
-Call a poison control center or dogtor for fiurther
freatment advice.
-Hold eye cpen and rinse slowly and gently with
water for 15-20 minuiss. Femove contact Jenscs,

if present, after the first 5 minutes, then continue
rinsing eye.
-Call a poison control center or dector for
treatment advice.
-Take off contaminated clothing.
-Rinse skin imimediately with plenty of water for
15-20 mirtes,
-Call a poison control center or doctor for
treatment advice.
Have the product container or label with you when calling a
poison control center or doctor, or going for treatment. For
additional information in case of emergency call tof! frec,
800-474-8300,

Lm

¢ I im I

1333
L=l
b

yes

[ or: Skim
or Ciothing:

Mg, By: CATALYTIC GENERATOES, LLC,
1185 Pineridge Road
Morfolle, VA 23502
{757y 855-0191

(T
=

PA Hep. Mo, 374331 EPA Bst. Wo. 37433-V A1

et Contonts — 32 Ounees ~ One (1) U.B. Quart

Attachment 7

PEYSICAIL AND CHEMECAL HAZARDS
FLAMMABLE, Keep away from heat ard open flames,
PRECAUTIONARY STATEMENTS
Hazards s Humans and Domesiie Animals
Caution. Prolonged or frequently repeated akin contact may
cause allergic reaction in some individuals

PERSCNAL PROTECTIVE ZQUIPMENT (PP}
Handlers and users mus: wear:
o Long-sieeved shirt and long pan's
c Shoes and soclks

STORAGE AND DiSPOSAL
Do mot contaminate water, food, or feed by storage or disposal.
PESTICIDE STORAGE-Store in dry locked storage ares, 2t
wmperatures below 125°F.
PESTICIDE DISPOSAL: Wasies resulting from the use of this
product may be disposed of on sife or &t an spproved waste
disposal facility,
CONTAIMER. DISPOSAL-Trple rinse (or equivalen:). Then
offer for recycling or reconditioning, or puncture and dispose of
in 2 sanitery landfill, ov incineration, or if aliowed by stato and
local authorities, by burning. 1f bumed, stay oui of smoke,

DIRECTIONS FUR USE
It is a violaticn of federal law to use this product in a3 manger
inconsistent with its labeling,
Avecados, Bansmas, Chirns Fruit, Melons, Papayas, Pears
snd Tematoes. Use in a Catalytic Generator the first 24 hours
of ripening period. One (1) quart used as directed in 4,000 to
10,00¢  cubic feet riponing reom  produces  cthylene
concenirations varying from 4 to 1,200 P.P.M over a pericd 12-
48 hours, One (1) pint used as dirested in 1,500 to 6,000 cubic
‘eel ripening room produces sthylene concentrations varying
from 5 to 500 P.P.M. over a period of 6-24 hours.
Tobaceo  (Flwe-Cured), Use in a Catalylic Generater
immediately after filling curing system. Twe {2} quars used as
directed in 1,560 to 2,500 cubic feet curing system prodnees
ethylene concentrations varying from 15 (o 260 P.P.M. over a
period of 12 - 24 hours. Use additional two (2) quarts of ETHY -
GEM™ 1T 25 required.

USE PRECAUTIONS
Anyone using this produst in any other type curing sysiem of
room size should contact us prior to use. The ripening rcom or
curing systen should be reasonably air-tight, all vents and doors
closed, cracks or holes in walls and doors should be repaired or
coverad ovar. Do not use in enclosures less than 1,500 cubic feet.

WARRANTY
To the extent allowable by state law, seller's ability for breach
of warrzaty, express or implied, in connection with the szle or
lease ¢f this product shall be limited to repairs or replacement az
se ]lers expense of the defective product, and in no case shall
selier be liable for incidental or consequential damages.

IMPORTANT NOTICE
Use of any cther product other than TITHY-GEH® Tl
CONCEMNTRATE may damags the catzlytic generator suppliad
by Catalyiic Generators, LLC,  Alss, use of other products in
the generator may produce harmful by-produets,

NOT=

Degreening citrus requires 1 t0 5 2. PV, of cthylane. Fxeass
may canse damage,

Fage | of I/ Revised July 11, 2002
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Section |

: Company and Product ldentifcation and Use

FROLDUCT MAakE:

Ethy-Gen® Il Ripening Concentrate

PRODUET USE:

Fruit Ripening, Tobaceo and Cierus Degreaning in
Commercial Ripening Rooms; For Indusiry Use Only.

MANIEACTURER:

Catalysic Generators, LLC
I 185 Pineridge Rozd
MNorfolic, ¥4 23502-2095 J.S.A

EMERGEMGY TELEPEHONE:

CHEMTREC: (£00) 424-9300 (Morth America) or
{703) 5272887

PREPARED BY:

Caralytiec Gzreravors, LLC

TELEPHOMNE:

(757) 855-0191

PREPARATION DATE:

August 200¢

Section 2 Hazardowus lng gredients

Mazardous

. % CAS Ly, of Ingredient LTy, of ingredient
[Imgrediznt Number | & - 8 AR

| FTEI ;
Ethane! 60100 | 64175 | Rac {Oral) 7060 mglkg | 2 (inhlation} 26,003

ppm, 10 heur

Rat {Inhalation} 209 mgl,

Eibyt Acetata 15 140786 | Raz (Oral) 5620 mglkg | hour
- Rae {Inhalation} |&,003
ooyl A Lt ¢ F iy 3] ) : '
Isopropyt Alcohat -5 E7-H3.0 Rat {Oral) 5045 my/ig ppm, 8 hour

ctton 3: Hazards identification

EMERGEMITY
QVERYIEW:

—ﬂdﬁrf@P’dS Warning! Flanmmable Liguid, Can burn with livile or no visible
4

fame. May be irritzong 1o the eves and upper iy T
e e [ #\ﬂ\ AN
/ N ! |

respiratory tract, May affect the central nervous

i [V b 1100 !
System. \\u N'A-?/' ; \ \
N ¢

Appearance: Clear / Transparent Liquid N / \&9;//

Odar: Froiy / Sweet

Patential Health Effects

ROUTES OF ENTRY:

Skin Conzact / Eye Coneact / Inhalaton / Ingestion

EFFECTS DF ACUTE

EXPOSURE T
PRODUCT,:

May cause eye and upper resuiratory tract irritation. Short-tarm
overexposure above 1,000 pom by the inhzlazion route may cause central
nervous system (CNS) effects such as headache and irritation of ayes, nose
and throat. If continued for more than an hour additional GRS eFecis may
scour sueh as: dizziness, drowsiness, loss of appetitz, and an inabilicy o
concaneratz. Gastrointestinal (stemach) effects may occur with symptoms
such as nausea and vomiting.

SR

Diefatting of the skin with irricasion, drynass and cracking,

Ermergency Numbars:

00424 9300 CHEMTREC, 24 hrs/day
F03.527.3887 Chutside UUSA, eollect calls accented, 74 hrsfday

Poge | of 8




Product lde
Publish Date:

niifer: Ethy-Gan® 11 Ripening Concentrate
August 2006

”‘ ut Lm[L ﬁq’\

aWHH‘JﬁI’JM LA,

EYE:

Eye exposure generaly causes transient pain, irrizacion, and reflex lid closure
A foreignbody sensation may persist for one to two days. Yapors produce
transient stinging and taaring, but no apparent adverse effecis. Transiencly
impaired parcepiion of color may eccur with 2cute ingestion or chronis
zleoholism,

EFFECTS GF
CHRCRMTE
EXEGSURE TO

Lorng=tf—:vrm exposure can cause loss of appetite, weight loss, rervousness,
memory ©ss, mental retardation and lver darmage. May cause dermacitis by
defareing tha skin frem prelonged or repeated contact. A'cabolic beverages
are carcinogenic to humans. Ethans! is a developmental toxin and varicus
effects have been aszcciazed with ethans! intake. Sxamples of chron's ethans
abuse effeces include physical dependence, malnutrition, amnesia, dementia,

"ROODUICT; : ; - . o
sornnoence, cardiac myspathy, hepatotoxicity, G} bleeding and pancreatitis.
Combined exposure to ethanol and cerain other chemicals may result in
increased coxic effects,
Section 4d: Frst Ald Measures
IRNGEEST G o Cull a poisen control center or dostor immediataly for trestrment

achiice.

o Have person sip a glass of warer if able to swallow.

o Do not induce vomitirg unless told to do so by 2 poison contrel center ar
doctor

o Bo rot give anything by rnouth to an unconscious person.

ORI ALATICM:

o Meve persen to fresh air.

o fperson is not breathing call 21| or an ambulance, then give artficia
respiration, preferably meuth-toqmouth if possibiz.

o Call 2 paison control centar or doctor for further treatmen: advice,

EYE CONTALCT:

o Hold eye open and rinse slowly and gently with water for 15-20 minutes.
Rerrove contact lenses, if prasent, after the first 5 minuzes, then continue
rirsing eye.

o Call a poison contrel center or doctor for treatment advice.

SKIN CONTACT:

o Take off contzminated ciothing,
v Rinse skin immediately with plenty of water for [5-20 minutes.
¢ Ul a poison conrol center or doctor for treaiment advice.

Section 5¢ Fire Fighting Measuraes

£ 1L PR A BELITT

Vs, under conditions of heat, sparks, apen fames, contact with axidzing
materials,

MEAMS OF
EXTINCTIORMN:

Aleohol foam, CC,, dry chemical. Coo! exposed contairers with warter.
Wager may be ineffective on fire,

FLASHPOINT AND

METHOD:

12 {53.6°F), Closed Cup

UPPER FLAMMABILE

L0

[ 4.0% by volume

LOWY &R

FLAMMABLE LIMIT:

3.5% by volume

AUTOIGHNITION
TEMPERATURE;

Determined not to have an auto-ignition emoerature below 400°C {752°F)

EXPLOESION DATA;

Insensitive to impact. Unlikely to accurmulate 2 s:atic charga, Flashback along
vapor wrail may occur. Yapor may explode i ignited in an enclosed area.

Emzrgenzy Mumbars:

004245300
FO3.527.3887

CHEMTREC, 24 hrs/day
Dugside USA, collecr calls accepred, 24 hrs/day

Fage 2 of §




Product ldentil
Prablish Date:

er: Ethy-Gen® 1] Ripening Concentrate
August 2006

HAZARDOUS
COMBUSTIIN
PRODUETS:

Burning can produce Carbon Moneside (O highly coxic if inhaled) andfor
Carbon Dicxide {CO,; n sufficient concantrations can act 2s an asphyxisre),

NEPA:

[ Healih: | | Fire: 3 | Reactivity: 0 !

—
[C

Section 6: Accidental Release Measures

LEAK AND §
PROC

PILL

Assure adequate ventilation in leak or 53ilt area. Remove ali seurces of heat
or ignition. Depending upon the nature and size of the release, responders
may nead to be HAZWOPRER trained. Responders must be provided with
appropriate respiratory protecdon and protective clothing. If nacessary, use
water spray or alcohol-resistant foam o reduce vapors. Conzain and recover
the liquid, where possible. Do not flush to sewer. Absorb liguid onto a
cormpatible absorbent mace-tzl; handle as a fammable macerial. Containerize
spili cleanup residues 2o prevent release of vapors, prevent corzot with hear,
sparks, ozen Mames, and oxidizing materials, i

Section 7: Handling and Storage

HANDLING
PROCEDURES:

Avecid contact with sparks, open flanres, and oxidizing materials. Do not
smoke while using this product. Whar transferring product from a matal
container, ensure that container is groundac.

PROCEDURES:

Protect container from physicai damage. Store in a dry locked storags arsa at
temperatures below ' 25° F {52° C). Do not cormaminate water, food or fead
by storage or disposal.

The ethylene generaied by the use of this product is a siriple asphwdans and |
is flammable. The Lower Sxplosive Limit of athylens is 2.7% (27,000 ppm). i

Section 8: Exposure Control | Personal Protection |

EXFOELRE LTS Ethanoi Ethyl Acstate | lsopropyl Alcnol
QSHA PEL: 1,GOG 2R 400 FFM i 400 PPM
ACGHE- TLY: 1,200 PP 406 FPM 500 PPM

ENGNNEERING
CONTROLS:

Use in well ventilated area. When necessary, a system of local or genaral
axhaust is recommended to keep employes exposures belaw allowable
exposure limits, Yhan transferring product fromm a metal contaires, snsures
that container s groundsd,

SMAL
CTIVE
EQUIPMERNT;

Proteciive Gloves: Use chemical-resistant gloves such as rubber, reoprane
or vingl, Do not use PYA gloves.

Eye Protection: Use chemicat safety soprles. Provide and maineain eyswash
in the work area. o not wear contact lenses when working wizh this
material,

Protective Clothing: Wear long-sleeved shirg, iong pants, socks and shioes.
Respiratory Protection: Under normal conditions, the use of this product
shouid not require respirazery protaciion. If allowable exsesure limits are
axceered, 2 NIOSH/MSHA approved careridge respirator can be worn up <
the madmum use concentration spactied by the respirater manufacturer.
For atmospheras that are immediztely dargerous o life and health

{IDLH) or for unknown aimespherss, use only 2 selfcontained brazzhing
2pparatus opersting in an approved positive-pressure made, !

Emergency Numbers:

800.424.2300
703.527.3887

CHEMTREC, 24 hrs/day
Cutside US4, collect calls accapted, 24 hrsfday

Page 3 of 8



Product ldentifiee:
Publish Datea:

Echy-Gen® 1l Ripening Concentrate
August 2006

CRIEINEIC

[\IFW\ H&, G,
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Section 9: Physical and Chemical Properties

PHYSICAL STAVE:  Liquid ODOR AND APPEARANCE: Clear with Fruly Cdor
ODOR THRESHOLE: M. Av, SPECIFIC GRAVITY: 0793 @ I0°C (68°T)
VAPOR B ZMNSITT: 152 VAPOR PRESSURE: 446 mmiHg @ 20°C (68°0)

EVAPORATION RATE: 1.7

EOILING POINT: FEE°C (173°F)

pH: M. Apn. FREEZING POTNT: AT41°C (173.4°F
VISCOSITY: [49 @ 20°C. (6B°F)
COEZFICIENT ©F WATER | OIL DISTRIBGTION: 03

S@@@ﬁ@m} 1@: Seabilicy and Reactivic
&y

CHEMICAL STABIITY

Tes

INCOMPATIBILITY Wi
SUBETANCES:

JH OTHER  Yes, contact with acery] chloride or other sirong oxidizing

agents may rasult in 2 violemt reaction

REACTIITY:

Does naz react with air, water or other common materials

HAZARDOUS DECOMPOSITIO o s e und | condi
?\Lr\&(jﬁlu,@jJ—%, M QT EXP@C@EC 13 CBCOMDBOSE UNder normal conditions
Section ! [z Texicological Proparties

This pmduu.t has ot

been tested for toxicological properties; however, the ingredients have,

ETHANDL

Skin Corzack / Eye Contac: { Inhalazior / Ingestion

EFFECT
EXPOS U[” = “I‘ &
FRODIICT,

May cause eye and upper resairazory tract irrication. Shore-terrn
overexposure above §L,CI0 ppm by the inhalesion route may cause central
nervous system ((2iNG) affects sugh as headache and irritatior of eyes, nese
and throat. If continued for more than an hour additional CNS effects may
occur such as: dizxinass, drowsiness, loss of zppetite, and an inabilizy to
CONCENTrate,

PROI@U@ i

Long-tarm exposure can alse cause loss of appetite, weight loss, nervousness,
roemary loss, mental retardztion and liver damage. May cause dermatitis by
defarting the skin from prelangsd or repeated contact, Alcoholic beverages
are carcinogenic to hurars. Fthanol is 2 developmental toxin and various
effects have been associated with sthano! intake. Examples of chrenic ethane!
ahuse effects include physical dependence, melnutrition, amnesta, dementia,
sornnolence, cardiac myspathy, hepatotoxicity, Gl bleeding and pancreatfis.
Combinad exposure to erhanol and certain other chemicals may resut in
increased toxic effects.

EHPOEURE LIMIT

EH

OsHA PEL = 1000 PPM; ACGIH TLY = 1000 PAM

IRRITANCY:

Yes: Defatting of the skin with irritation, dryness and cracking. Eye exposure
to Ethanol generally causes wransiert pain, brritation, and refiex Iid closure. A
fo*eﬁgwlbm'ly sensation may persist for one to two days. Vapors produce
transiznt stinging and tear mg, but no apparent adverse effeces. Transierzly
impaired perception of color may occur with azute ingeszion or chrenic
alcoholism.

SENSITIZATION;

Yes: weak siin sensitizing potential in 2 very sma:l percentage of the
population.

Emergency MNumbers:

304249300
J03.527.3887

CHEMTRE, 24 hrs/day
Grutside LSA, collect calis accaprad, 24 bra/day

Page 4 of &
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CATn Yl

GENERAIDES, 1L

”j

b

By

CARCINGGENICITY:

MNo: The American Confersnce of Governmental Industrial Hygienisis
{ALGH) tist ethyl aleoho] as an A4 - Mot classifiable 2s a2 MHuman Carcirogen.
EPA review of available fiteratuire ind cazes that carcinogenic effects are not
expected from the industrial uses of ethanol.

REPRODUCTIVE
TORICITY:

LATOGERICITY:

Tes: Ethanol is gererally recogrized as a human developmental nevrotoxican

(Rees ef ol 1990). Jones and Smih (1973} and Jones ez ol (1973} inisially
desclri:bedl Fetal Aleohcl Syndrome rL-hat ~esults from the effects of chronic
maternyl alcohol consumption on the fawws. The effects of this syndrome
includz altered prenzral growsh and morghogenesis, characrerized, in part, by
severe growth retardztion, manzal retardation and microencephaly. Meyer
and Riley (196} extensively reviewed the behavioral teratclogy of alcohol
anc describe transient delays in development, such as age-dependent deficits
in activity, de'ays in maiurational indices (eye opaning, incisor eruption),
increased open field activity, and learning deficits. The effects listed here are
gererzlly zssociated with high (grams/day, oralj maternal consumption of
gthanol. Givan that OSHA has established the chreshold fimit value ax 1000

ppm (10 hour, time weighted average), the human risk to ethano! exposure in
an indusirial environment zppear o be minimal,

MUTAGENMITY:

Yes; | of 7 studies showed posizive resulis (EPA Genetox Program, 1968,
Rodent dominate lethal); & of 7 tests were negative.

SYNERGISTI
PRODUC ﬂigv:

Yes: Carbor Tetrachioride

ETHYL ACETATE

5 OF E RN

Sidn Contact ! Bye Contect / Inhalation / ingestion

EFFECTS OF ACUTE
EXFOSURE TG
PRODUCT:

Slkdn: Frolonged or repeated contacs may dry skin and cause irritatior.
Symproms of exposure may include: Crying, cracking or inflammation of skin.
Eyes: Exposure to vapors and liguid May cause eye irritation. Symptoms of
exposure may include: byz Irritadon, burning sensation, pain, watering, andfor
change of visior.

Inbmlation: May cause respiratory ract irricacion, Symptoms of exposurs
rray include: Masal discharge, hoarteness, coughing, chest pain and breathing
difficulry. Mausea, headache andior dizziness,

Ingestion: Symptoms of exposure may mchics: Central nervous system
depression with nausea, headachs anc mental stuggishness,

FFECTS OF
HHROI\MD@
EXPOSURE TO
PRODUCT:

Defatting and dermatiiis of skin; central nervous syster depression; allergic
skin reaction.

EXFOSURE _[MITS:

OSHA FEL = 400 PPM; ACGHH TLY = 400 PPM

IRRITANCY:

Irritaiing to eyes and respiratory passages at concentrations above 400 ppm.

SENSITIZATION:

Mot Available

CARCINGGENICITY:

ot Available

EPR@.UC TYIE

Mot Available

NICIT

Mot Availabie

MUTAGIENMITTY

Ine Vitiror Resuits were unclear, Sthyl acetate was negative in two Ames
tests with Salmonells tyshimurium and in a recombination assay with Bacillus
subtiiis. In the Sister Chromatid Exchange (SCE) assay with Chiness hamster
ovary (CHD) cells, it was positive with activation and negative without

Emergzrey Mumbers:

$00.424.9300 CHEMTREC, 24 hre/day
703,527 3887 Gueside JSA, collest calls accepred, 24 hrs/day

Page 5 of 8
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activation. In five separate tests for aneuplaidy with Saccharomyces
cerevisias, it was positive four dmes. it was negative for chromosormal

aberrations in CHO cells, but positve in Chinese hamster lung fibroblasts.
In Yive: Mot Mutageric: Ethyl acetate was negative in thrae separate
micronucleus assays - mouse (fLp.), Chinese hamster {i.2.), and Chiness
hamster (gavage).

ST MIERGIETIC
PRODUCTS:

Mot Available

ISOPROPYL ALCOIHOL

ROUTES OF ENTRY:

Skin Conzact / Eye Cortacz [ nhalation / ingestion

FIF'HH’ TS OF ACUYE
PSURE TG
PR(\ DIET

Tha subsiance irritates the eyes and the respiratery tract. The substancs may
cause effects on the cantral nervous system, possibly resulting in depression,
rausea, headache, cizziness, unconsciousness and cama. Aspiration of
material inte the lungs ray cause chemical sneumronitis, whick may be fatal.
Ingestion may cause gastreintestingl irritation with nausea, vomiting

and diarrhiza. May cause kidney damags.

EFFECTS OF
CHRONIC
EXHPOILRE TG
PROBUCT:

Frolonged or repsated skin cortact may causz defacing of the skin and
dermatitis

EXPOSURE LIMITS:

CBHA PEL = 400 PPM; ACGIH TLY = 300 PPM

TRRITANCY:

Bye: Produees irrizztion, characterized by a burning sensation, redness,
tearing, infammation, and possible corneal injury. May cause transient
corneal injury,

Slefm: May cause irritation with pain and stinging, especially if the skin is
abraded. lsopropanc! has a low pozential ¢o cause allergic skin reactions;
howaver, rare cases of allergic comact dermaritis have been reported. May
be absoroed tarough intact skir. Dermal absorption bas been considered
cexicclogically insignificant.

SENSITIZATION Mo
CARCINOGENICITY: MNo
REPRODUCTIVE N

TOXICITY:

TERATOGENICITY:

Limiced information is aveiiable on the reproductive toxicity of isopropy’
alcohol. In the rat, high marerrally-toxic inhalation exposures were associzred
with reduced fesal welght and increased skelewal ard visceral malformazions

MUTAGERICITY:

Me

T
L=

BYMNERGISTI
PROIUCTS:

Yes: Carbon Terrachlorids

Emergency Numbers:

{continued)

BOG.424,9300 FMTREC, 24 hrs/day
7035273887 Clugside USA, collact calls accepted, 24 hrs/day

Fage & of §



Produoct ldestifier: Ethy-Gen® 1T Rinering Concentrate
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Pubtish Dade:
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ENERETORS, LI,

\?

Sactlon 172 Beologieal Iinformation

This product has not been tested for ecological impast; however, the ingredients have,

(r \X C)ln ’;!\ ',
T JJ F‘”/ H

anol Ethans. has been shown to be practically nen-toxic in teses, LOSE
aiabow Trout (Salme gairdneri): 13,000 pprmi. LC53 Fathezd Minnow
{Pirnephales promelas): 14,200 spm.
i=thyl Acetate: Ethyl acetate sxhibits low acute rosdcity to aquatic
orgznisms. Fish {(Salmo gairdrer) 96-hr. LC30 = 238 pem. Fish {Pimephales
prume fag) 96-hr. LE5D = 230 pom. Crustacean {Daghnia magna) 48-hr. EC5D
=717 ppr. Molluse {Lymnea stagnalis) 48-hr. ECS0 = 1100 ppm. !
Ismpronyt Aleshol: lsopropyl aleche! has been shown to be praciically non-
toxic in tests. LC50 Fathead Minnow (Fimephales promelas): 6,550 npm.
EC50 Daphria: 2,280 ppm

MMERITAL

ENVIRE)

Etharnol:

Begradation: When spilled on land, ethyl alcohol is apt to volatilize,
biocegrade, andfor leach inte the groundwarer, it is anticipated, based on is
physical properties, that wacer will serve as the terminal media. Basad on i
these factors, it is anticipatad that ety sleohol will nsither absorb to scll nor
bicconcertrate in aquatic erganisms. Oince in water, photolysis, hydrolysis,
and biodegration is anticipatad o cooun

Biooccumuletion: Not expected 2o ocour,

Ethyl Acetate:

Degradation: Eihyl acetars was "readily biodegradabie” when tesced
according wo 0L Guideling 301D, Ready Biodegradability: Closed Bottle
Test and had "[00% degradation” when tested according to OFCD Cuidaline !
3034, "Simuiation Test - Aerobic Sewage Trezomert Coupled Unit Test.
Sirnilar results were noted in numerous (at least 10) other tests for 2erobic
biccegradazion. The BODS/COD ratio was G.8) whan tested under aercbic
conditions. A singls test under 2naerobic conditions indicated 100%
degradasion after 4 days. Thesa dara indicare thar substantial biodegradation
of ethyl aceiate takes plaze rapidly under a variety of condidons.
Hoeccumulation: Low potential to oceur,

Isapropyl Alcahol: Ralativeiy biodegradable

n

Section | 3: Disnasal Constderations

WASTE DISPOSA L

Al packagirg, lak zrsporting and disposal of recovared material should
be performed In sccordance with federal, state, and losal laws and
reguiations.

[

ection [4: Transportation lnformaticn

SPECIAL SHIPPING
INFORMATIEMN:

FLAMMABLE LIQLED N.OS (CONTAINS

Proper Shippeing Mame:

ISOPROPYL ALCGHOL AND ETHANOL)
DT Clazs Hazard: 3 f
UM I0: L1992 f
Packing Group: PG
Labals: Flarnmabde Liquid
Marine Pollsant: Mo

Emergency MNumiers:

CHEMTREL, 24 hrs/day
Cuiside USA, collert calls acceated, 24 hrs/day

Page ¥ of 8



E“r”m@"‘lm@t ldentifier: Fdhy-Gen® I Rizening Concencrate @J W/l&\f | ['LJ-:

Pulelish MDate: August 2006 (S ELETRS, LS,

HLalads
Section !5 Regulatory Informnation

W HIFLSs Class B/ 2, Class D/ 2/ 8

QEF) e Hazardous chermizal

TESCA: Lisced

SaRMA 3013 Mot listed

SARA I and 317%: Fire hazard and acutz healch hazard

TECEy Listed

Ethanol causss developmental woxicity {wher in alcoholic beverages)

Ingredierts are found in following state right-to-know lists: California,

STATE: o o
i - MNews Jersey, Florida, Pennsylvania, Minnesota, Massachusetts.

CERCLA: Mot listed

Section 18&: Cther [niormation

All stavernents, technical information and recomrmendations on this M3DS arz believed to be accurate and
were obtained frem: souress currently available to us that we helieve to be reliable. We make no
warranty, express or implied, with respect to this information, since we have ne control over the
conditions or methads of handiing, storage, use or disposal of this producc. Also, the accuracy or
complateness of the information is not guaranteed. Users should make their own investigations to
determine the suitability of the information for their sarticular purposes and should know and comply
with all applicable rules, regufazions and laws relating to this produce.

For Industry Use Only

Ethy-Gen® is a tracemark of Catalytic Generators, LLE,

Emergancy MNumbsrs: 800.474.9300 CHEMTREZ, 24 hrsfday
703.527.3887 Cuurside USA, collacr calls acrepred, 24 hrs/day

Page 8 of 8




"S g ’Ja _*_

@um:r-,lr panet

Sl facs

LIVINGE TON' Q
NATURE-RIFE™
AYLENE

Used in rinering rooms o aceelerste the ripeniag of Avocadoes, Banana, Citrus Fruits {Grapefruil, Lemon,
Orange, Tengernes), Manooes, Malons, Hensydew Melons, Papayas, Feach, Fome Fruit [Pear), Persimonan,
Dineapple, Tomate, Walnst {English/Black) znd ather Fruiting Vagetables. Also used ag a high volume spray

(cilute) in arassure sprayars 1 promcte Towering of pinsapple.

ACTIVE INGRETIENT:

Elhyiene:eees owecons 89.4%
Cther Ingredienis-— 00.1%
FETT AL rmes 100.C%

KEEP CUT OF REACH OF CHIL

FLAMMABLE GAS
KEEP AWAY FROM HEAT andt FLAMIE
DANGER (PELIGRD}
Si usted no entiends la elfiquela, busque 3 algulen pars gue s& ia explique a usled en dalalle.
(I you do not under gkaﬁd tnis labeal, find someone lo explain 110 you in detail.}

% FIRST AID
PIF IR EYES: Heald eve opan and rings slowly and gently with waler for 15-20 minutes. Remove

comtact [enses, f presant, atar the firs? 8 minutes, then continue rinsing. Call 2 poisor
contral center or doctor for Ueatmant advice.

IE O SN Take off contaminated clothing. Rinse skin immediately with alenty of water for 1520
minutes. Cali a poison contral center or doctar {or treaiment advice.
I 1 RMALED: fove person to frash alr. I Person is not breathing, calt 911 o an arbulance, ten

give artificial respiration. praferably mouth-lo-mouth if possinle. Call 2 poison control
center or doctor furiner trostment advice.

Have the product container of label with you when caling @ paison contiol center or dottor, or goirg for treatment. You
@y aiso contact 1-800-222-1222 for emergerey metical ﬁr_@__a&m@m inforrmalion,

=

SEE SIDE PANEL FOR PRECAUTIOMARY STATEMENTS
SOLD BY:

L CoERTE D
" GROUP, INC. o ‘
MAR 2 2 D01y

Wkl e Fadloredll lamesiieide
Tergrelde, cordl Bodan@lede A,
G Ghenetanalpal, Qgg Wos e Aty ]

LIViINGSTON 2

AT68 Hermi agb Road
Vtrgm g Beach, VA 23455 USA
elephone: 757-450- 31 15
'Fac;ts;m-il@: T57-450-0391%

Teists

lﬂJﬁjm iy

EPA REG. Mo. 47843-3
EPAEST. Mo. D8%301-TX-(1

MET CONTEMTS
37 1.8, Pounds; 16.78 KG
(Unless Otherwise Marked Below)

__________________ 4 Pounds g Pounds

_________ 10 Founds 30 Pourids

17 alher, write I here



TERIENT

E(:a H'Mim.amﬁ -?Jlr‘(fﬂ E.z)@:rlﬁ‘;‘;&__ﬁﬁﬂ\i; Fmimals

DANGER
Ligguafiact or pressurized gos can cayse st burns. 0 net gel in eyes or on skin, Harmul if inhalad. Avoid
braatiing vapors.

PERSOMAL PROTECTIVE EGUIPMENT {PPE)
Wear long-sleeved shir, g panis, bools, gaggleu‘ angd chemical resigiant gloves while handling cylindars or any
application equipmant under pressure. Do not anler unveniitated irss Pmer zreas unless waaring a respiralor
approved by NICEHMSHA for this uss. Foliow the manulaciucer's instrucions for cleaning/maintaining PPE. If no
such instructions for washables, use detergant and hol watar, Keen and wash PPE separately from other iqundry.

y ' @J\JLMJ\L/*\TFO NS \
Users should wash hands | nfczre aqnmg dn"fnmrq ms\wnq gurn, using tehacen, or using the loilet.

Users shoutd ramuvs clothing/PRE Immed ately if pesticide gets inside. Then wash thoroughly znd put on
Foalean ciotiing.

Users should remrove PRE immediaiely after handling this produst. Wash the oulside of gloves before

eemoving. As soun as possikie, wash thoroughly ant change ino clean clothing,

i

YRR =

ENVIRODNMENTAL HAZAR Dg
Do not apply directly 10 water, or (o arezs whise suiface walar is gresen? or 10 inter-tidal areas balow the mean high
water mark, Lo not contamingte walsr when disposing of eguipment wash-waler of ringate,

FHYSICAL OR CHENICAL HAZARDS
Extrzmely Nammable. Conlents under pressure. Kagp away from fre, sparks, and heated sudaces. Do not punciure
o incinerate container. Exposure to lemperastures above 130 degrees Fanrenhiell may cause bursting.

IMPORTART MNOTICE
This ceniziner is 1o be returned o Livingston Groug, Wne. or its designated agent far cefiling when empty,
Unauthorized filling of this conlainer is probibiled by Fedsral Law.

GENERAL INEORIMATION

Plaris produce eihviene 1o induce chlorophyll cagradation and ripening. Tha exposura of Avocados, Banzna, Cilrus
Fruits {Grapefouit, Lemon, Orange, Tangarines), Mangoes, Melons, Honeydew Melons, Papayas, Feach, Pome Fruit
Fean), Persimmon, Pingapple, Yoreato, Walaut (English/8lack) and other Fruiting Vegetables o LIVINGSTON'S
Marygre-Fupe ™ gilivlenes will resuli in g faster and more uriform breakdown of chicrophyil than i not reated.
IviNGSTON'S NaTURE-FRUPE™ i3 flarnmable (v concentrations of 3.1 ta 32 percent in air (37,000 1o 320,000 parts per
millian).

DIRECTIONS FOR USE
1118 & violation of Federal Law to use this praduct in g imanner inconsistent with it Aveling. Do not apply this product
in g way thal will contact workers or other parsons, sither directly or tnreugh orift. Only protected handiers may be in
Iha ares during application, For any requirement specifis o your State or Tribe, consull the State or Trbe agency
responsibie for pesticids regulation.

‘Q\Jﬂ T[UJlNAL U\n = REQUI RL MERNT FS
Use this product oaly in af“(.ardanm with its labeling and with the Worker Protection $lendards, 40 C.F.R. part
170. This Standasd containg requiremants for the orotection of agriculiural workers on fagms, forests,
nursafies, and gieenhaouses, and hendlers of agrcullural pasticidas. i1 containg requirarmants for lraining,
dacontamination, notificalion, and smergency agsislance. 1t a'sn conlzing specific instructions and exceplions
grtaining 0 the slatements on this iade! asout Parsaral Frotective Eguipment (PPE) and the restristed-antry
interval. The requiraments in this box only apply 1o uses of this product ihat are coverad by the Worker
Frotection Standaid. ®
Do not erer or 2law worker endry inle trealed areas during the restrictive 2ntry intarval (REI of 12 hours,
Exception: 1f ihe preduct is soilbincorparated, the Worker Protacticn Standard, under certain cirgumgtances,
allows wockars 10 enter {he treated grea if there will be no contact with anvthing that nas been reated.
PPE requirgd for early entry to treated areas thal iz permiltes under the Worker Frojection Standard and that
rvoives cuniack with anything that has been troatad, such gs plams, soil or weter are: covarslls, waterproof
glovas, shoes plus socks, and srotective eyewsar.




Hight priel

RIPENNG ARPPLICATION
LIVINGETON S NaTURE FRE ™ ethidens s o be sopled to the air of roems designed for the ripening of fuits and
vegelables gted maintaining propar humigity {rninimum of 85% relative humidity) and comnleta gir sxchange of 21
igast 2 limes per 24 howr nerod.

LiviNGSTON's NATURE FUPE™ ethylens is used ta ripen Avccatos, Banana, Clius Fiuits (Grapefrat, Lemon, Crange,
Tangerines), Mangnes. Melons, Honeydew Mslons, Pagavas, Peach, Pome Fruil (Pear), Persimmon, Pineappls,
Torrato, Walnut (Engiisiiilaci) and other Fruiing Vegetables at normal room temperature, 88°F - 70°F (26°C -
2““(‘) Exprgure of Ll VINGETON'S NaruRs-HiFe™ sirdens is made uniil the desired coloring of the fruils and fruiting
vagetadles has cusurred. Always use proper regustar firmly atlached to cylinder o reduce 1he pressurs of the gas in

ﬂﬂFunrtim with & propady sized fow meter andg restricted oniflce (ﬁ'xacﬂ arifice] for ezeh room o be ireated to ensure
proper flow aot tu exceed g rige of concentration of 42 panrs per mifion oer hour. 0o not cpen avtinder valve without
proper regulator atlached firmly to the cylinder.

Do aet allow tubing from oyiindar to doening room 10 pass though unventiiated areas. Instal Bovw-metar and
restrictive orifice oulsids the ripening room in ventilsted grea to allow only he desirsd flow 1O anter ths rigening ronem.
Do not pace cylinder insive ripening roomi.

To deterring the amount of Livingston's Nalure-Ripe™ eihylene required with air exchange: (1) calowaie the cubic
volume of the rinening room by rauttiplying the height X widih X langth, {2) calculate air exchsngs in cubic feel par
manute by dividing roomn voluma in cubic feat by tolal minutes required for 1 cornplate aie axchangs, (3) calewate
elhylane flow ratz in cubic feel per hour (CFH) using the T X desirad t»thyl?ﬂ@ toncoptration X 66,

S

frus Erulis (Gropefruit, Leman, Urange, Teng
s, Peach, Pome Bruit (Par), Persinmen, Plysano.e, Toma ’@ ‘W@ Uwf’ ‘.E_EF_@ @ﬁiﬁ’“r‘am il
uﬁéng V@m@mbﬂ g Use o 1 cubic feot of LVINGSTON S NATURE-RPE™ efhyiena per 1,600 cubic feal o

raor: voluma {ernpty) for a 3 concentration of approximately SN0 0 1,003 parts per million (PPM) 2t the and of 2
conlinuows 24-hour trealment in an air-dight room. & nwast e exchanged to fush the room of carbon dioxida amitted
by fruits or vegelanies tudng ripening &5 a result of the fruit o fruiling vegetables' respiration. Have at least one
complete ar exchange every 12 hours in Fipering rooms - more freauent 2if exchanga is desirable.

Citrus: Apply 0.12 to 0.48 cubic fest of Livingsion's Mature-Rine ™ elhylens per 24 hours per 1,000 cubic fast of
roor volums (ermply) with somalete air axchangs 1 to 2 Umes per hour {24 10 48 times per 24 hours) @ maintain 5 ta
10 PPM, Do not expose ARIZONA and CALIFORNMIE CITRUS 1o more than 5 PPM; do not exceed 9.24 cubic fast of
LvINGSTON'S NATURE-RFE ™ aifiviane per 1000 cubic feet of roem valurme {amply) psr 24 hours wilh less than 2 a'r
exchanges per howr {48 tirnes per 24 hours).

Concenirations of LIVINGSTON'S NaTuRE-FIPE™ athylena and cardon dioxide & rfpaning rooms may be monitored by
using Gaslec or similar iubes in pumps o elecironic Qgilsl devices.

PINEAPPLE (FLOWER INUUCEMENT)
Use 110 2.5 10, LIVINGSTON'S Maturg-Rire™ elhyvlene appliad in 500 19 1,600 galions of waler per acra. isa of China
clay, activaied carbon, or ather suitable adscrbent i suspensicn in the water is prefered. Use sorayer at 15-20 03]
to 2pply to sland foliage wien Te sent i mature. Relreat crop if plant characteristics {(maturily, gavirenmental and
growing conditions; adversely affected the treatment’s resulls.

ADDITIONAL INFORMAYION

For admtyﬂm mfnrn‘ahon ccﬂaacﬂ, iguﬂ &gncukmal Extension Cfice, Agriouitural Unversity or Livingston Group, nc.

PESTICIDE 'TO[ %/\tt“ = and lul\a' OSAL
Do ot comisiminate vealer, food or feed Dy storage or disposal.
STORAGE: Siore oyl r‘ld@u and regulators in 2 safe and ventilated area, away from the weather whap ot N use.
CONYENTS UNDER PRESSURE. DO NQT MUVE OF STORE CYLINDER WITHOUT SAFETY CAP
SECURELY N PLACE. DO NOT STORE NEAR HEAT OR FLAME.
PESTICIDE DiSPOSAL: Gylingar comaining excess gas tal carnat be held in proper storage for lster use
showid be returned (o the supplier. .
CONTAINER DISPOQ‘AL Return c;mp'iy cylingder for reuss,

WARRANTY
Seller makes no waranty, expressed of implied, {:ﬁna:@ming thie use of this product ather than ay indicated on the
@bel. Buyer assumes all risk of use and/or handling of this material when such use ant/or handling is contrary 10
i@l ms‘iruc‘%ions.



Attachment 8

LIVINGSTON BROUP G, Vigina ey Siage Rocd
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Applied Ethvlens Technolagy Telephone: 757-460-3115

Fax: 757-485-0397

E-Mail: Larry.!ivingston@oox.ne!

MATERIAL SAFETY IDATA SHEET

Zd-Homr Emergency Phone Numbers:

THYLENE, Compressed o ; 5 30
ETHYILENE, Compresse Livingston Group (ne. — 1-800-9972-3893

DOT: UM 1962 Chemirae — £ -800-424-5300
Hoz. CT. Hazard Div. 2.1 Chemtree - 1-8 R0
Labet: Flammable Gas

SECTION - PRODUCT TNFORMATION

Chensical Name: Eikylene
Common Name and Synonyims: Ethylene; Acetene; Ethene; Gtherin; Blayl; Ethylene

Compressed; Livingston’s Nature-Ripe™ ethylene;
Livingstor:’s Tobacco Curing GasT

hemical Family: Monolefin; alkens )
Chemical Family efin Formula: CHL

SECTION II - HAZARDOUS TNGREDIENTS

Material Volume CAS No. 1990-1991 ACGIH TLV LIMITS
Ethylene 98.9% 74-85-1 Simple Asphyxiant

Cxygen levels should be maintamed 21 greater than 18 molar percent at normal atmospheric pressure. .
OSHA 1989 TW A — None listed,

SKCTION I - PHYSICAL IDATA

Boiling Point {°F) = ~154°F Specific Gravity (Alr=1): @7C°F (21.1°C=0.97

Yaper Pressure = @70°F* % Volatile by Volume: 99

Yapor Density (Air-1)=0.97 @ 70°F Evaporation Rale (Buiy| Acetate=1) UNENOWN
Solubility in Water: Negligitle Appearance and Odor: Colotless Gas; Stightly Sweet Gdor

* Above the critical temperature

SECTION IV - FIRE AND EXPLOSION HAZARD AT A

Slammmable Limits fm Afr
LEL = 3.1%; UEL = 32%

FLASH PCINT (METHOD USED): MN/A (GAS) =i
EXTINGUISHING MEDIA: Water, carson dioxide, dry chemical

SFECIAL FIRE FIGHTING PROCEDRURES:

stop flow of gas. Cool exposed containers with water spray. I possible sllow fire to bumn itself out. Containers
may ruplure violently when heated by a fire. Vapors may trave! a considerable distance to a souree of ignition,
UNUSUAL FIRE AND EXPLOSION HAZARDS:

Mixtures of sthylene in air will burn or explode. V apors are slightly lighter than air and may accurulats ‘n upper

portion of buildings. Fire fighters should wear self-contained breathing apparatus and other protective equipment,

SECTION V ~ HEALTH HAZARD DATA

Routes of Entry: Inhalation? Yes, Skin? Frostbite. Ingestion? No.

Carcinogenicity: MTP? Mo. IARC Mongraphs? No. OSHA? Mo,

EFFECTS OF GYEREXFOSURE:

Inhalation: Modsrate concentrations excluding an adequate air supply causs dizziness, drowsiness and eventual
nnconsciousnass. May acl ag an anssthetic,

Skin and Eye: Rapidly evaporating liquid may cause frosthite. Persans in i1l health where such illmess would be
aggraveled by sxposurs to ethylene should not be allowsd to work with or handle this prodiet,

MEDS - 4-12-06 - MATERIAL SAFETY DATA SHEET 1
Livingsten Group [nc., Virginia Beach, VA 23455



EMIERGENCY AND FIRST AID PROCZDURES:

If irhaled: Remove to fresh zir. 1T breathing is difficu’t, administer artificiel respiration with supplemental oxvgen.
Keep warm and at rest. Caution when entering contaminated area due to fire and sxplosion hazard. Safely ventilats
area to less that LEL concentration.

Skin Contact; Flush affected areas with copicus guanttizs of tepid (105-115F) water. Seek medical help for
thermal irgury,

SECTICN VI - REACTIVITY DATA

Stability: Stable

Cenditions to avoid: Heazt, flame, and ignition sources

Incompatibility (Materials to avoid): Chlorine, carben tetrachlonide, aluminum chloride, nitrogen diexide,
azone, benzoy! peroxide, bromotrichloromethane, oxygen, and strong
oxidizers.

Hazardous Diecomposition Products: Mone

Hazardous Pelymerization: Does not ocour

Conditions to Avoid: NiA

SECTION VI - SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN IN CASE MATERIAL 15 RELEASED OR 5PILLED:

Tvacuate alt personnel npwind and away from affected area. Stop leak if possible. Personne! involved in
attempting to stop leak should use self-contained breathing apparatus and should have protective clothing for direct
contact with Hquid ethylene. Eliminate sources of ignition. Supply maximum ventilation with explosion proof
equipment.

WASTE DISPOSAL METHOD:
Locate lezking containers in a remots downwind area cutside and aliow to vent to atmosphere. Incinerats gas by
controlled burning in flare if possibls. Follow Federal, Stare, or local regulations.

SECTICON VNI - SFECIAL PROTECTTION INFORMATION

RESPIRATORY PROTECTION: Self-contained breathing apparatis availabie in event of leak or spill.
YENTILATION: Use only in well ventilated areas.

FROTECTIVE GLOVZS: PVC or rubber

EYE PROTECTION: Safety gogglss or glasses

OTHER PROTECTIVE EQUIPMENT: Safety shoes and safety shower

SECTION X - SPECHAL PRECAUTTIONS

PRECAUTIONS TO BE TAKEN THM HANDLING AND 8TORING: Protect cylinders against physical damage.
atore in ceol, dry, well-ventilated area away from scurces of heat asd ignition and direct sunlight. Do not aliow ares
where cyiinders are stored (o exceed 130°F. Isolate from oxidizers such 23 axvgen, chlorine, and fluorine. Use 3
check valve or trap in ethylene discharge line to prevent hazerdous backflow. Post *No Smoking” or “No Open
Flame™ signs in storage or use arsa. Cylinders should be stored upright and be firmly secured to prevent fa’ling or
being knocked over. Zlectrical equipment should be nen-sparking or explosion proof.

OTHER PRECAUTIONS: Use only DOT or ASME coded containers. Earth-ground and bond all Ines and
equipment associated with the ethylene system. Use a pressure reducing regulator when connectiztg eylinder to
lower pressure piping or systems. Close valvs after each use and whea empty. Sthylens cylindsrs must not be
recharged except by or with the consent of Livingston Group Ine. or its zuthorized agen:. For more information
refer to CCA Bulietin 8B-2 “Oxygen Deficient Atmospheres” and CGA Pamphiet P-1 “Safe Handling of
Compressed Jases in Containers” and NFPA Bulletin No. 58.

Ethylene is a toxic chemicel subject o the reporting regulations of SARA, Title 171, Section 313

Ethylene used for agriculural purposes to ripen/degresn agricultural commodities is a pesticide and regulated by
EPA under FIFRA-40 C.F.R. 152.15.

When used in accordence to the U5, EPA label (U.S. SPA Reg. 47893-3) and in a manner so as to not excead the
lower 25 percent of the LEL (0.7750% o1 7,750 PPM), explosion-proof squipment is not required.

RASDS - 4-12-06 - MATERTAL SAFETY DATA SHEET "
Livingston Group [nc., Virginia Beach, VA 23455
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Preduct: Elhylane P-4508-E Date: December 205

raxalr Material

ﬂ (memwa lJ’quJu AN @umpamy ]rjc,mt @ﬁﬁ@-m 1

(FASDS No, P-4588-F} Trade Names: Ethviane o
Ch *mnfcaﬁ N‘W[’*]i r”ihgf "*m, Synenyms: Ethene, ehagﬂ acatene,
| bicarburetted hydrogen, © ef‘a tgas,
_____ _ refrigarant gas R1150

mical Eamily: Alkene ' ] Product Gradss: 1.55, 2.5, o
Researcn- 5.0
Company Mama: Praxair, Inc.

38 Old Ridgabury Road

Danbury, CT 08510-5113
ours a day Oﬂfy for spilis, leaks, fire, w;cogum or aceidents
involving this product. For routine information, contact vour summer Fraxair sales

represantative, or call 1-800-PRAXAIR (1-B00-772-3247).

slymar - 3.0,

Teleshons: £ ergencies:  1-800-645-46353
CHEMTREC: 1-800-424- "}"ID

Routine: 1-B00-PRAXA
“Call emergency numbears 24

ﬂ R Ty — |
'EMECRGENCY OVERWIEW
DANGER! Flaramable, high-pressure gas.

|
Can form explesive reixtures with =i, '
May cause fTrostbite.
May cause dlzziness and drowsiness.
Self-centained bﬁ’@aihﬁngj pparatus may be T@@]UED’““@ by re
Under ambie mi‘ @@n‘u@af ons, this is a gas wu”th a <r@ (it SWe

soue workers.
u‘ FriLng iy oder.

CEHA REGULATORY STAT@JJ-#—:" This rmaizrial is considared magawdw by ’tthe OBHA Hazard
Commurications Standard (29 CFR 19

‘ﬂ'd.*mm, -
EOTENTIAL HEALTH EFFECTS:

Effects of @ Single (Acute) Overexposure

Imhalation. fsphyxiant. Effects are due to lack of myg . Moderate concerdrations may
cause hesadache, drowsiness, dizziness, exciiation, excass sal ivation, vorriting, ard
unconsciousness. Lack of oxygen can kill.

skin Contact. May cause frostbit

Swallowing. An unlikely route of exposure.

This product is a gas at normat temperature
AN pressure.

Eye Confact. qu cause frosthite.

. Mo harr expectad.
Ethvlene is an asphy

wiant. Lack of oxyoen can kil

Copyright © 1978, 1985, 1982, 1837, 2003, 2008 Fraxair Technology, nc.
All righls reserved.
e maroin indicates re

Pagz 1 of 10
| A vertical fine in the vised or new maierial.



Praduct: Elhyl AbGa. Date: Decomber 2006

Medical Cendiions Aggravated by Overexposure. The toxicology and the physical and
chemical properties of ethylene sugges: that overexposure is unlikely to aggravate existing
nedical condilions,
CARGINDGENICITY: Ethylene is not listed by NT1? or 08 The 1ARD lisls elhvlens as
Group 3, unclassiiable as fo carcinoganicity fo humans.
P POTEMTIAL ENVIRONMIENTAL EF
Infermation.

CT8: For further information, see section 12, Ecclogics

|’--- e R — —m— - P il = R B

3. Compositionfinformalion on HWFHT@@Ju@ml“ |

etion 16 for nmpoﬁa\m inforrmation about mixtures.

CUIM‘P ONERNT CAS NUMBIER CONGENTRATICORN
Zihylene |74-85-1 [>83%*

“The symbof » means “grealer ihan.”

” a. HT‘ ft ﬁd] Measures

INHALATION: immediately remove fo frash air. I not sreatning, give artificial respiration. If
vresthing is difficult, qualified personrel may give oxygen. Call & physician.

SN @@INJI AGT: Wash skin with soap and water, n case of frosibis, get immedate medics!
aftenlio

@A

SWALLOWING: An unlikely reute of exposure. This product is a gas st normal termperature

and presaure,

EYE CONTACT: Immeadiataly flush eyes thoroughly with water for at least 15 minutes. Hold the

eyelids open and away 1F7=0 n the eyvebaills to ensure that all surfaces are flushed thoroughly.

Seek the advice of & pwy cian, preferably an ophthalmaologist, immediataly.

NOTES WU PRYSICIAN: There is no specific "Wf‘ﬂ’ﬂbfﬁ Treatment of overexposurs should be
directed &t the cortfrol of sympﬁ‘om and the cfinical condition of the patient.

;»‘;—1

| uqlmm] Measures H

== - Il L e
FLAMMABLE PROPERTIZS: Snortane ")Uw['}" wpﬂm‘w when combined with ahicrine

sunlight. Forms explogive mibxdures with air and oxidiziryg agenis
SUITASLE EXTINGUISHING MEDIA: CO,, dry chemicals, water spray, or fog.
] PRCOUCTS CF COMBUSTION: Therrmal dgscomposition or burring produces CO/SO,.

PROTECTION OF FIREFIGHTERS: DANCER!
personnal from danger area. Se'f-conlained breathing ﬂpparatuq rmay be required by rescue
workars. Immeciate] Iy spray cyiinders with wator | rom ma;r( mum distance untdl cool, taking care
rat ie extinglish f ares. Remove sources of ignition [¥ without risk. Remove all cylinders from
Tire arez If without risk; continue cooling water spray w[h;r@ moving cylinders, Do not exdingil'sh
any flamas emitied from cylinders; stop flow of gas if without risk, or allow flames to born out, If
flames are acsidentally extinguished, expiosive relanition may occur. Take app'@@r?a“a
maasures, £.9., totar evacuation. Reapproach with extreme cautior. On-site “ire brigaces mus!
comply with OSHA 23 CFR 1210.155.

U

‘amrmable, high-pressure gas. Cvacuaie all

I,




Preduct: Ethylens P-4508. 2 Date: Decembear 20086

Sgp cific Physical and Chemical Hazards. Heat of fire can build srassure in clinder and

use it to | rupture Mo part of & eylinder should ba subjecied to a temperature higher thar
‘ﬁ/f:m {57 ’°’“) Cylinders containing ethylene are sguipped with oressure relief devines,
(Exeeptons may exist where authorized by DOT.) I venting or leaking nroduct catches fire, do
not ex u.[rr.guﬂs;h flames. Flammiabls gas may spread from: leak, crea®rg an axplosive reignition
nazard. Vapors car e ignited by piot lights, other Tames, smoking, sparks, healers, eectrical
adupmant, static d'aﬂhdﬁ@% or other ignition scurcss gt locations distant frem product handiing
poirt. Explesive atmoespheres may lrgsr. Before antering arsa, sspecially confined areas,
check aimosphere with an appropriate device.

Proteciive Equipment and Precautions for Firefighters. Frefighters should wear self-
‘-‘mOﬂﬁa ned breathing apparatus and full fire-fighiing turmout gear.

e

[ e e e - R e

PRl

el M BASUTES

8. Accide

AKEN [F MATERIAL 15 REL

DANGIERD Flarpmable, high-pressure gas.

D OR SPILLED:

Personal Precaulions. Immediatey evacuate all personnel from danger “*’m USL“ saif-
contained breathing apparatus where needed. Remove all sourcas of ignition T without risk.
Reduce vepars wilh fog or fine walsr spray. Shut off flow if without risk. Ventilate arez or mova
cylinder to & well-ventiiated area. Flammable vapors may spread irom leak. Before ertaring
arga, especialy confined areas, chack almosphere with an appropriate device.

Envirenmental Precautions. Prevent waste Trom contaminating ihe surrounding envirerment.
Keep personrel away. DMscard any product, residue, disposable container, or liner in an
environmentally accentable manner, in full ccmpllﬁamce with federal, state, and local regulaions.
If recessary, call vour local supplier for assistance.

L

7. Hane [Inm] @mﬁ %L\c rage

PRECAUTIGNS TO BE TAKEN IN HANT _N’G‘ FProtest cylinders from damage. Use
suitable hand truck fo move oyl u‘d@*‘s do not drag, roll, slids, or drop. Use only spark-proo?
tools and explosion-proof g % check sysiem with soapy waler; never use &

flame. Never sttempt fo i A 37 the cap s intended sclely fo protect the

valve. Never nsert ar cbject {e.g., wrenen, screwdriver, ory bar) into cap openings; doing so
may dameage the valve ard cause & leal. Use an agjustable strap wrerch to remove over-tight
or rustec cags. Open valve sfowly. If valve is hard to open, discontinue use and contact your

supplier. For other precautions in using ethylene, see section 18.

PRECAUTIONS TO B TAKEN IN STORAGE: Siore and use with adequate venlilation.
Separate cylincers containing ethylene from cxygen, chloring, and other oxidizers by at least 20
{ET m), or use a barricade of noncombustiole material. This baricade should be at teast 5 fi
(1.83 m) high and have a fire res'stance rating of at least 2 hour. Firmly secure cylindars
upright o keep thern fror falling or being krocked over. Screw valve protection cap firmiy ir
place by hand. Post “M@ Smoking or Open Hames™ signs in storage and vse aress. Thers
must be ro sources of iogn mcr‘n All glaclrical equipment in storage areas must be explosion-
prool. Storage aress must mesat ralional e[ac“ codes for Glass 1 hazardous aress. Store
cnly whers tﬂnﬂpe.”&um will not exceed 125°F (52°C). Stors full and empty cylinders
separately. Use a first-in, first-out inventory S-ysswm te pravert storing full cyvlinders for long
pericds.




Product Fihvlene P-4588-= Date: Decembar 2006

RECCMMENTER PUBLICATICNS: For further "”mﬂm fion on storage, handling, and use of
this produst, see NEPA §5, Sﬁ. and, ‘rd for the Sicrags, Use, snd Handling of Comprossed and
Liguelied Gases in Forlable Cyiinders, pubiished by the U\aﬂmaﬂ Fire Protection Assocliation.
| See also Praxaiv publication P-14-153, Guidelines for Handiing Gas Cviinders and Sontainers.
! Ottain from your local supplier.

L (@)3 230H0E f‘}"éj R‘JTJ@-‘ ’—r’ L

SOMPONENT ) OSHA PEL __
| Ethylens . £ u?@@ opr
*RLE. Mot Established.

ACGEIH TLYSTHA {2

TLY-TWas shoule be used as a guide in the contral of health nazards end net as fing lines
betwaen sgfe and dangerous concentrations.

l IDILH = Not availabie.
ENGINEERING CONTROLS:

local Exhaust. An explogion-prect local exhaust sysiem with sufficient air flow velosity is
recomimendad,

Meshanical (General). Lirder certain conditions, gensral exhaus? ventilation may be
acceplable to kesp ethylens balow the exgosura limit.

Special. Use anly in & closed sysiem.

Qther. Nong

PERSONAL PROTECTIVE EQUIPM=NT

Skin Protection. Wear work gloves for sylindsr hardling.

zyefface Protection. Select in accorcance with OSHA 28 CFR 1910.133.

Respiratory Protection. None required under norral use. An gir-supplied re@p irator must b
used in mmfm@dl spaces. Respiratory protection must mnf@[rm te OSHA 29 CFR 1910134,
| Select per OSHA 29 CER 1910.534 and ANS] 288.2.

—
| Q. jhv@%nm[ ard Che Dmneaﬂ Pmmm s |
APPEARANCE: Coloriess gas
DDOR; - - Faint, sweet, musty odor. .
ODOR THRESKOLD: ' Mol available,
PHYSICAL STATE: _ “Gas at normal tﬂmperatu“e ang pragsure
ol Mot applicabe. .
| MELTING POINT at 1 atmn: -272.45°F (-158.14°C) o
BOILING PCINT at 1 atrm;  -154.82°F (-103.88°C)
| FLASH POINT (lest method): ) -213°F (-136.°°C} TCC . ]
EVAPORATION RATE {Butyl ¢ Qc_éﬁ ; 7 Mot dppllncu‘:u _
FLAMMABILITY: " Flammable
FLAMMARLE LIMITS JN AR, Yy by m[drm — LOWER: 2.7% UPPER: 35% N
VAPOR PRESSURE at 68°F (20°C): __ Motzvalable.
YAPOR DENSITY at 32°F (0°C) and 1 aitmn _ 0.0787 I/’ "E 281 ku/ms‘

CIFIE € mfr\vin‘sj‘rr%@z'u}azm 4°F LTy Mot spplicanle




Product BEhyvlens P-4588-E December 2005

SPECIFIC GRAVITY (A = 1) 2t 25° (0°0) anm

Tabr: _ o 0.978 ) L o
SOLUBILITY IN WATER, volivol af 32°7 (0°0)  0.96
d 1 atm - ) )
| PARTITION COEFFICIENT, logKOW: n- 1.13 ’
octanolfs }mmm

EUTOIGN: TION TEMPERATURE,
DECOM:? FOSITION TENPERAURE.

ﬁ‘«@i awa a*‘”z

F’, WGENT VOE/\T[HLE& IY VOLURME: ; - 100 - _ e
TMOLECULAR 28.08
MOLECULAR FC U[ A CoHy

10. @3& [b[l] fiys @"ﬁzi] Reactivity

wHEMJ AL STABILITY: [7] Unstabﬂe f}{] Stahie

This msterial 's slable shiopad under ard stored urder an inert atmosphere.

CONDITIGNS TO AVOID: Elevated temperature and pressure.

INCOMIPATIBLE MATERIALS: Heat (reacts explosively with chioring in sunlight or UV light),
mddizing agents, halogens, acids, aluminum chiciide, halocaroons.

HAZARDOUS DECOMPOSITION PRODUCTS: Thermal decompasition or burning may
produce COMCC,

POSSIBILITY OF HAZARDOUS REAGTIONS: X May Ocour [ Will Mot Qocur

i azardous polymerizatior may occur at elavated termperatire and pressure.

:‘ H Talae H@@ fisan Htr‘uo?mmﬁ@n

TACUTE POSE EFFECTS: tﬁhyl@m iz asl mplo asphyxiar ant.
STUDY RESULTS: None krovm,

12, w@@]”}gua ﬂﬂ Information

L

ECOTOWETTY: No known efacrs.

CTHER ADVERSE EFFECTS
depleting chamicais.

Sihylens doss nat contain any Class | or Class 1 ozong-

al Tonsis l""“"]ﬁho NS

‘ : [JIJS POSE \ﬂ II\MTI] ﬂ@lﬂ ILJ@ ot aiﬁrzﬁmpg to dis snose of “@Q ‘dual or LWLSQd quaht 1ie
Relurm "wll incer to supplar,
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Praduct: Ethyvlene P-4592.E Date: Uecermber 2006
¥

{ id. Transp ““fc Tu"ubw’f W“ﬂ‘tf@lﬁ

DOTINS SH P,’%N NAMIE:  Ethylens

HAZART PACKING PRODUCT
| CLASS: 2.4 G[\\OUW’Z/QW’ NA UNieE2 RO Mons

SHIPPING LABEL{s): FLAMMABLE GAS
PLACARD {when required):  FLAMMAB_E GAS -
SPECIA!. SHIPPING UNF@F"F\WAT 8N+ Cylinders should be barsperted in a secure pos tign, in &
well-vertiated vehicle. Cylinders transportad in an encosad, nonventi ated compartment of &

vehicle can presert serious safely hazards.

Shiprant of comprassed gas cylindars that have beer filled without the owner's consent is 2
violaticn of feuerdl law [42 CFR 173.301(b)].

MARINE POLLUTANTS: Ethyiene is not lisled as a marine poliutarm by DOT

e e — — S RSP - = . 4
|

U 18. r»qu atory mf@rmatn@ R |

The follo wmg selected r@ghﬂamvy r@quaremems may apply to thiz pmauu,. Noﬁt all such
requirsments are ideniified. Users of this M@du ot are solely rasponsible for compliance wiih all
applicable federal, state, and local reguiations.
1.8, FEDERAL REGULATIONS:
ERA (ENYIRONMENTAL PROTECTION AGENCY
CERCLA: COMPREHENSIVE :;H\NJ]R-UNM\;M UAL RESPOMNSE, COMPENSATION,
AND LIABILITY ACT OF 1682 (40 CF= Parts 117 and 302):
Reportable Quantity (RQA): e.q., None
SARA EUPERF U\J]D AMENDMENT AND REAUTHORIZATION ACT:
SECTIONS 302/304: Require emergency pﬁanmng based on Threshold Planning
Quantity f“”"”lj and release reporting based on Reportable Quantitize (RQ) of
Extrenely Hazardous Supslances (EHS) (40 \,,\ R Pert 355):;
MP(‘ a.q., Nong
RC (40 CFR 355): e.g., None
%)‘@‘l H@\Jb 3114392z \%mu]re subriission of MS1S8s ard reporting of chemical
inventories with identification of EPA hazard categories. The hazard calogories for
this product are as follows:

[HMEDIATE: Yes FPRESSURE: Yes
DIELAY Z0: Mo REACTIVITY: No
FIRE: Yos

SECTION 313: Raguires submission of annual reports of release of toxic chemicals
that appaar in 40 CFR Part 372
Cinylens is subject to the reporting reguiremenis of Seclion 313 of Titlz 11 of the
Supsifund Amendrents and Reauthorization Act of 1988 (BARA) ard 400T7R
Fart 372

Pago & of 10
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Procuct. Elhylens P-4598 - LDate: Decamber 2005

40 CFR CMANAGERENT SROGRAM FOR CHERMICAL AQCITDENTAL
RELEASE PREVENTION: Reguires deve opment and umnl@r»rmﬁ@m 31 of rigk
managertent programs at facilties that wanufacture, use, siore, or others'se Fandle
regulated sbstances in guantit'es that exceed specified thresholds.

2 s lsled as a regulsted sudstance in guantities of 10,000 b (4536 kg) or

THEA: TOMIC SUBSTANCES CONTROL ACT: Exhylers is listed oniha T
mvenmry .
: QUCUPATIONAL BAFETY AND HEALTH ADMINISTRATION:
9 CFRT 1996119 PR@CLSE‘ SAFETY MANAGEMENT OF HIGHLY HAZARDOUS
(“H]r RICALS: Reguires facilities to develop a procass safely managemen: program
based on Threshold Quantitiss (TQ) of highly hazardous chemicals,
Ethylzne s not listed in App@ndm A as g highly hazardous chemical. Howsver, any
process that involves a Tammable gas on site in one losation in quantities of 10,000
Ik {4536 kg) or greater is covered under this regulation unless the gas is usad as a
fuel.
STATE REGUILATIONS:
CALIFORNIA: Zthylene is not listed by Califerra under the SATE DRINKING WATER AND
TOXIC .:NFuRC_. MENT ACT OF 1988 (Fropasition 82).
PENMNSYLVANIA: Ethylane is subjact to the PENNSYLVAN!A WORKER AND
COMMUNITY RIGHT-TO-KNOW ACT (35 P.5. Seclions 7301-7320).

18. Otiver Inform %Jﬁﬁon

o s0ra 1o 1ead and undarstand alllabes and insinicions 5 supplied with all containars of this
o oduat.

ARDOUS CONDITIONS OF HANDLING, STORAGE, AND USE: Flammable,
g gas. Jse piping and equipment adegquately designed lo withsiand prassures lo
bu @nwumtau wd. Use & backflow prevention device in any piping. Lse only it a closad svstem.
All piped sthylene systems and associated equipment m ust be grounded, Electrical

SO DIMEn; [nﬁuat be ron-sparking or explosion-proof. Keep away from h@c;.f, Soarks dT‘C] DR
ﬁll"lme Mray cause frostbite, Aveid contact with skin and ayes. Gas il
% we to oxygen deficiency. Store and use wilh adec mlu mm iatic
Ullo & a:w\\nrmwr yalve aﬂlm each use; keep closad even when emply
pressyrized systam. 17 there ig g leal, closs the eylinder valve. r«H@w
safe and @ fwnﬂmenld ly sound manner in complizncs w'iittﬂ d[ﬁ ﬁudera
then repair the leaic Nover e i -

an elecircal clreult

o =
i %ng(e-‘l\, K

MOTE: Frior to using any plastics, contirm their compatibility with ethwens.

Mixtures. When you mix two or more gases or iguefied gases, vou can create accitional,
Lnexpeacied hazards. Oblain ard evaluale the safsty rformation for ez J’u comporent belorae
YOu) pmauce the mixture. Consult an industrial hygienist or other trainad persor wher you

the end procuct, P@me*rmr gases andg liquids kave properiies that can cause serious
injury or death.

Fage 7 of 10

o



Froguct: zthylena P-A538-E Date: Decamber 2006

HAZARD IRATING 8YSTEMS:

MEPA RATINGS: HMIE RATINGS:
HESLTH =2 HEMLTH = 1
FLAMMABILITY = FEARMRMABILITY =4
INSTABMITY =2 FHYSICAL. HAZARD =3
SPECIAL = [None
TAMNDARD VALVE CONNECTIONS FOR U.8. AND CANADA:
THREADED: CEA-350

i JRDEXED YOKE: CEA-900
ULTRAMIG H-INTEGRITY CONNECTION: Kot applicab'a.
Jse ine proper CGA conneclions. DO NOT USE ADAPTERS. Additons! limied-standard

" By

cornections may apply. Seg CBA pamphlet V-1 listed below.

Ask your supplier aboul free Praxair safety literature as referred to 'n this MSDS and on the
tzel for this product. Further information can be found in the foliowing parphlets publishaed by
the Comuoressed Gas Associasion, Inc. {Cb A), 4221 Walrey Rozd, 5 Figor, Chantilly, VA
204512623, “Telaphone (703) 788 2700, hitpdfwww.cganst.comfPublication.asp.

£W-1 safe Handling and Storege of Compressed (Gases

-1 Safe Handling of Compressad Gases in Condalners

582 @xyqv -Deficient Almospheres

W1 Compressed Gas Cylinder Valve infet and Qulfet Convactions
e Handhook of Compressed Gases, Fowrth Fditicn

Page 8 of 70



FProduct: Ethylens F-£.588- Date: Decamper 2008

Fraxair asks users of this produst to study th's MSDS ang bocorms awsre of product hazards
und safely information, To prorrote safe use of this product, a user should (1) notity amploveas,
agenis, @and contractors of the nformation in this MSDS and of any other known product
hazards and safety information, {2) furnish this information te eash purchaser of the product,
and {3) ask each purchaser to notify its employaes and customers of tho product hazards anc
safety informalion.
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Frocuct: Ethvlens ARS8 e December 2006

Tz @uimmaﬁs expressec herein are those of qualified experis winin Praxair, Inc. We
beigve gt the information contained heren s current 2s of the date of this Material
Satsly !uaﬁa Sheat. Since the use of this information angd e conditions of use of the
pmddc’; are not within the control of Fraxar, [nc., it is the user's cbligation o
t:1 crimire the conditions of safe use of the \n*m,um

Fraxair MEDSs are furnished on sale or delivery by Praxair or the Indegendent distributors and suppiiers
who package and ssll our products. To oblain current MSDSs for these products, contact your Praxair
sales repraseniztive or local distributor or supolier, or downioad from waww.praxair.com. i you have
guestions regarding Praxair MSDSs, would like the form ~umnber mIT“C] date of the lates! MEDE, or would
likke the names of the Praxair suppliers in your areg, ph tre Praxair Call Center ([ hone: 1-
BG0-PRAKAIR; Address: Praxair Call Center, Praxalr, Inc., 20 Sox 44, Tonawanda, NY 14151-0044).

Praxair and the Fowing Alrstream design are rademarks or regislered trademarks of
Praxair Techniology, Inc. in the Jniled Ststes and/or other countries.

- - Praxair, Inc,
;":nM( o j/ JZ f e 38 Old Ridgebury Road
Danbury, CT 06810-5113

Printed in USA Page 10 ¢ 10
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Attachment 10 Page 1 of 5

Enter Search Terms Searcfﬂ

National Toxicology Program

Cepariment of Heolih aond Human Sorvices

Home >> 74-85-1 Chemical

intay Besreh

hornicet Properiies

oty Eifects (HSD) Names (NTP)

LNy

s Lthylene

Suneriist Classes
i e Acctene

Notey

Easy Link

CAS Registry Number: 74-85-1

Uther itegistry Bumbers | Selected information from two of the National Library of Medicine's databases:
Syiony ChemIDPlus! and HSDB2.

< o Additdonal
srniion

Eimddo ChemiDPlas

Liak o PubhChem

Structure

e
o
§
I
-

Back to Top

Chemical Properties

« COLORLESS GAS _
Color/Form + MONOCLINIC PRISMS WHEN IT SOLIDIFIES AT -

181 DEG C
Odor » SWEET

o Olefinic, hedonic tone: unpleasant to neutral
Taste e SLIGHTLY SWEET l
Boiling Point e -102.4 DEG C @ 700 MM HG |
Melting Point |lo -169 DEG C |
[ 1 1

Iitit: fAavin miahe nilh cavifinday cfnPalhina i A—C00ATAND DMDL 0900 TOYTOTANSARTYDT A QIS



NTP: ChemIDPlus/HSDB 74-85-1 Chemical Page 2 of 5

IMolecular Weight “- 28.05 ’

|C0rrosivity ”. Ethylene is a noncorrosive gas. ]

Critical o CRITICAL TEMPERATURE: +9.6 DEG C; CRITICAL

gemporat‘”@ & |PRESSURE: 50.7 ATM

ressure

Density/Specific -
Gravity e 56737 kg/cum (-103.8 deg ()

Disassociation
¢ None found

Constants

ggiﬁk?jstion o 11,272 cal/g = -471.94x10+5 J/kg

Heat of

Vaporization « 207.7 Btw/lb = 115.4 cal/g = 4.832x10+5 J/kg

log P (octanol-
water)

pH |

o LogKow=1.13

» None found |

» 1 VOL DISSOLVES IN ABOUT 4 VOL WATER @ 0
DEG C, IN ABOUT 9 VOL WATER (@ 25 DEG C, IN
ABOUT 0.5 VOL ALCOHOL (@ 25 DEG C, IN ABOUT
Solubilities 0.05 VOL ETHER @ 15.5 DEG C

e SOL IN ACETONE, BENZENE

o 131 mg/lat20deg C; 256 cucm/] at 0 deg C

o Waler solubility: 131 mg/l at 25 deg C

o« MAX ABSORPTION (GAS): 161.5 NM (LOG E= 3.92)
« INDEX OF REFRACTION: 1.363 @ 100 DEG C/D
o IR: 1131 (Sadtler Research Laboratories Prism Collection)

Spectral Properties » UV:3-3 (Organic Electronic Spectral Data, Phillips et al,

John Wiley & Sons, New York)
» MASS: 4 (Atlas of Mass Spectral Data, John Wiley &
Sons, New York)

fSurface Tension “- 16 dynes/cm = 0.016 N/m at -104 deg C I
[Vapor Density o 0.978 (AIR= 1) |
L\/apor Pressure H- Vapor pressure 4,040 kPa (-1.5 deg C) }

Relative
Evaporation Rate

e None found

|Viscosity Ho 0.01 mPa.s 20 deg C |
1 mg/cum = 0.80 ppm; 1 ppm=1.17 mg/cu m
BURNS WITH A LUMINOUS FLAME
Specific gravity: 0.57 at -130.8 deg C
_ Latent heat of fusion 3.33 kj/mole (-169.4 deg C)
Other Properties

Latent heat of vaporization 13.6 kj/mole (-103.8 deg C)
Heat of formation 52.47 kj/mole (25 deg C)

Tonization potential 10.51 eV

Heat capacity, constant pressure: 1.516 J/g deg C; Heat
capacity, constant volume: 1.220 J/g deg C

hltp://ntp.niehs.nih.gov/index.cfm‘?objcctid:E88272DF-BDB5—82F8—F937CD6060DDE42C 9/5/2G07



NTF: ChemIDPlus/HSDB 74-85-1 Chemical Page 3 of 5

Coefficient of thermal expansion 3.7x10-3 at 20 deg C
Heat of combustion 1,411 Kj/mole

POLYMERIZES @ HIGH PRESSURES

Henry's Law constant = 0.228 atm-cu m/mole at 25 deg C |

Back to Top

Usesg

» OXYETHYLENE WELDING & CUTTING METALS; MFR MUSTARD
GAS AND MANY OTHER ORGANICS; MEDICATION: INHALATION
ANESTHETIC

o REFRIGERANT

o PLANT GROWTH REGULATOR

» CHEM INT FOR ETHYLENE OXIDE, ETHYLENE DICHLORIDE,

ETHYLBENZENE, ETHYL ALCOHOL, ACETALDEHYDE, LINEAR

PRIMARY ALCOHOLS & VINYL ACETATE MONOMER; MONOMER

FOR POLYETHYLENE

Manufacture of ethyl chloride

Raw material for anesthetics

Cooling medium

Solvent

Manufacture of tetraethyl lead

THE PRINCIPAL INDUSTRIAL USE OF ETHYLENE IS AS A

"BUILDING BLOCK" FOR CHEMICAL RAW MATERIALS WHICH IN

TURN ARE USED TO MFR A LARGE VARIETY OF SUBSTANCES

AND PRODUCTS. SOME OF MAJOR CHEM & MATERIALS DERIVED

FROM ETHYLENE ARE: VINYL CHLORIDE MONOMER OR 1,2-

DICHLOROETHANE ... STYRENE MONOMER ... ACETALDEHYDE ...

+ COMPRESSED GAS USED TO INITIATE DEGREENING & RIPENING
OF BANANAS, CITRUS FRUITS, HONEYDEW MELONS, PEARS, &
PINEAPPLES. APPLIED BEFORE HARVEST OF PINEAPPLES TO
INDUCE FLOWERING.

e MEDICATION **QC REVIEWED®**

Back to Top
Superlist Classes!

» Overall Carcinogenic Evaluation: Group 3
» TWA 200 ppm; Not classifiable as a human carcinogen

Back to Top

Notes (Sources: NTP,HSDB,RTECS,MESH)!

¢ None found

Back to Top

http://ntp.niehs.nih.gov/index.cfm?objectid=F88272DF-BDB5-82F8-F937CDG6060DDE42C 9/5/2007



NTP: ChemIDPlus/HSDB 74-85-1 Chemical Page 4 of 5

Other Registry Numbers!

e 33060-30-9
e 87701-64-2
s 87701-65-3

Back to Top

Synonyms (Sources: NTP, HSDB,RTECS,MESH)1

Acetene

Bicarburretted hydrogen
Elayl

Ethene

Etileno

HSDB 168

Liquid ethylene
Olefiant gas

Back to Top

Links to Additional Information?!

AIDSLINE
CANCERLIT
DART/ETIC
DSL

EINECS

MEDLINE

MESH

TOXLINE Core
TOXLINE Special
TOXMAP
TRIZ000

TRIZ001

TRI2002

TRI2003

TRIY9
TSCAINV
WISER

® & & & & & & 5 8 & ® & & & 5 5 B B 8B & &

Back to Top

Footnotes

http://mip.niehs.nih.gov/index.cfm?objectid=E88272DF-BDB5-82F8-F937CDG060DDE42C 9/5/2007



NTP: ChemI[DPlus/HSDB 74-85-1 Chemical Page 5 of 5

'Source: the National Library of Medicine's ChemIDPlus, 02/28/2006.

2 Source: the National Library of Medicine's Hazardous Substance Database,
02/28/2006.

Back to Top Page last updated on 04/03/2006

Home | Testing Information | Study Results & Research Projects | Public Health | About the .
NTP | Help Rack.to Top

Fa¥ oo Adobe’
ok Reader’

The National Institute of Environmental Health Sciences is onc of the National Institutes of Health within the
U.S. Department of Health and Human Services. The National Toxicology Program is headquartered on the
NIEHS campus in Research Triangle Park, NC.

¢ NIEHS | NIH | HHS o ,
wgcl Disclaimers & Copyrights | Site Map | For queries, comments, and FIRSTGONV

. SraurFirsA CHewba tia U8 Gawerowaal
suggestions: Contact Us

hitp://nip.niehs.nih.gov/index.cfm?objectid=E88272DF-BDB5-82F8-F937CD6060DDE42C 9/5/2007
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Enter Search Terms  search |
A National Toxicology Program

Departmaonl of Healih end Heman Services

s & Research Projects - | Public Health:{:

Home >> 74-85-1 Toxicity

Mintuy Search

¢ hemiea! Prapoeities

Temgn Toxicity Excerpts

Non-Huaman Toxieiny
Excerpts

Pruman Toxicity Values

o Haoman Togdcity
Yndaes

Mimerpiion, Distribution
and bxereiion

Yletubolism/Metabolites

T A Vest Submissions

Easy Link
CAS Registry Number: 74-85-1
Names (NTP)

o Ethylene
o Acetene

Selected toxicity information from HSDB, one of the National Library of

Medicine's databases.

Human Toxicity Excerpts

» AFTER PROLONGED USE, THERE MAY BE MODERATE
HYPERGLYCEMIA. POSTOPERATIVE NAUSEA & VOMITING
OCCUR MORE FREQUENTLY AFTER ETHYLENE THAN AFTER
NITROUS OXIDE BUT LESS FREQUENTLY THAN AFTER
CYCLOPROPANE. UNPLEASANT AFTERTASTE IS OFTEN
EXPERIENCED FOR A FEW HR FOLLOWING ETHYLENE
ANESTHESIA. DIFFUSION HYPOXIA MAY OCCUR AT THE
CONCLUSION OF ANESTHESIA ... [American Medical Association,
Council on Drugs. AMA Drug Evaluations. 2nd ed. Acton, Mass.: Publishing
Sciences Group, Inc., 1973, p. 227}1**PEER REVIEWED**

» BECAUSE OF THE HIGH CONCN OF ETHYLENE ... REQUIRED TO
PRODUCE & MAINTAIN ANESTHESIA, CYANOQSIS IS AN
UNAVOIDABLE ACCOMPANIMENT OF ... /ITS/ USE. [Thienes, C., and
T.J. Haley. Clinical Toxicology. 5th ed. Philadelphia: Lea and Febiger,
1972, p. S31**PEER REVIEWED**

¢« BLOOD PRESSURE MAY RISE MODERATELY DURING INDUCTION
& EARLY PHASE OF SURGICAL ANESTHESIA, BUT IT SOON
RETURNS TO NORMAL & REMAINS THERE THROUGHOUT
ANESTHESIA. CARDIAC ARRHYTHMIAS OCCUR INFREQUENTLY
WHEN ETHYLENE IS USED, & CARDIOVASCULAR EFFECTS OF
THE GAS ARE RELATIVELY BENIGN. [Goodman, L.S., and A. Gilman.
(eds.) The Pharmacological Basis of Therapeutics. 5th ed. New York:
Macmillan Publishing Co., Inc., 1975., p. 84]**PEER REVIEWED**

» Exposurc at 37.5% for 15 min may result in marked memory disturbances.
Humans exposed to as much as 50% ethylene in air, whereby the oxygen

http://nip.niehs.nih.gov/index.cfm?objectid=E88272EE-BDB5-82F8-F39779A6AE02FG88 9/5/2007



NTP: ChemIDPlus/HSDB 74-85-1 Toxicity Page 2 of 9

availability is decreased to 10%, experienced a loss of consciousness, and
death may follow. [Clayton, G. D. and F. E. Clayton (eds.). Patty's Industrial
Hygiene and Toxicology: Volume 2A, 2B, 2C: Toxicology. 3rd ed. New
York: John Wiley Sons, 1981-1982., p. 31991**PEER REVIEWED**

» ... Moderate concentration in air causes unconsciousness. [Fire Protection
Guide to Hazardous Materials. 12 ed. Quincy, MA: National Fire Protection
Association, 1997, p. 49-66]**QC REVIEWED**

¢ Vapors are anesthetic. [U.S. Coast Guard, Department of Transportation.
CHRIS - Hazardous Chemical Data. Volume I1. Washington, D.C.: U.S.
Government Printing Office, 1984-5., p. ]**PEER REVIEWED#**

Back to Top

Non-Human Toxicity Excerpts

» Treatment of rats with up to 500,000 ppm ethylene for 5 hours had no
effects, however if the rats were pretreated with 500 mg/kg of Arochlor and
exposed at 100,000 ppm ethylene, an increased serum glutamicpyruvic
transaminase (SGPT) activity and centrolobular necrosis were observed.
Similar effects were not evident with other enzyme inducers such as
phenobarbital and 3-methyl cholanthrenc. [American Conference of
Governmental Industrial Hygienists, Inc. Documentation of the Threshold
Limit Values and Biological Exposure Indices. 6th ed. Volumes L, 11, II1.
Cincinnati, OH: ACGIH, 1991, p. 598]**PEER REVIEWED**

 Ethylene was not found to be mutagenic with or without S-9 activating
system in Salmonella typhimurium strains TA98, TA1537, TA100, or
TAT1535. JAmerican Conference of Governmental Industrial Hygienists, Inc.
Documentation of the Threshold Limit Values and Biological Exposure
Indices. 6th ed. Volumes I, I1, III. Cincinnati, OH: ACGIH, 1991., p. 598]
**PEER REVIEWED**

o Inhalation of ethylene by Sprague Dawley rats, in concentrations of 0, 300,
1000, 3000, or 10,000 ppm, 6 hours/day, 5 days/week for 14 wecks, caused
no toxic effects. [American Conference of Governmental Industrial
Hygienists, Inc. Documentation of the Threshold Limit Values and
Biological Exposure Indices. 6th ed. Volumes L, II, TII. Cincinnati, OH:
ACGIH, 1991., p. 598]**PEER REVIEWED**

o Astudy of 0, 300, 1000, or 3000 ppm cthylene, 6 hours/day, 5 days/week for
106 weeks also yielded no chronic toxicologic or carcinogenic effects.
[American Conference of Governmental Industrial Hygienists, Inc.
Documentation of the Threshold Limit Values and Biological Exposure
Indices. 6th ed. Volumes I, T, T11. Cincinnati, OH: ACGIH, 1991, p. S98]
**PEER REVIEWED**

o ... Indogs .. at 1.4% ethene was a fast acting anesthetic. It reached alveolar,
arterial, brain, muscle, and CNS partial pressure in 2 to 8.2 min, even more
rapidly than ethyl ether. [Clayton, G. D. and F. E. Clayton (eds.). Patty's
Industrial Hygiene and Toxicology: Volume 2A, 2B, 2C: Toxicology. 3rd ed.
New York: John Wiley Sons, 1981-1982., p. 3199]**PEER REVIEWED**

» ... /Ethylene/ is a plant hormone, effective at concn as low as 0.06 mg/1. At
higher concn, it may inhibit plant metabolism. [Clayton, G. D. and F. E.
Clayton (eds.). Patty's Industrial Hygienc and Toxicology: Volume 2A, 2B,
2C: Toxicology. 3rd ed. New York: John Wiley Sons, 1981-1982., p. 3199]
**PEER REVIEWED**
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o Ethylene showed no mutagenic properties toward Escherichia coli and
several Bacillus species. [Clayton, G. D. and F. E. Clayton (eds.). Patty's
Industrial Hygiene and Toxicology: Volume 24, 2B, 2C: Toxicology. 3rd cd.
New York: John Wiley Sons, 1981-1982., p. 3199]**PEER REVIEWED**

» Various plants were exposed to different concentrations of ethylene, (0.002 -
40.0 ppm) resulting in causing numerous toxic responses. | Verschueren, K.
Handbook of Environmental Data of Organic Chemicals. 2nd ed. New York,
NY: Van Nostrand Reinhold Co., 1983, p. 634-635]**PEER REVIEWED**

« The toxicity and oncogenicity of inhaled ethylene were determined in
Fischer-344 rats. 960 were randomly divided into 4 groups of 120 animals of
each sex and were exposed 6 hours/day, 5 days/week, for up to 24 months to
concentrations of ethylene in the air of 0, 300, 1000, or 3000 ppm. The
maximum tolerated dose was not used as concentrations above 3000 ppm
were considered hazardous because of the risks associated with ethylene's
explosive properties. The calculated time-weighted average concentrations
for the 24 months of exposure were: 0, 301, 1003, and 3003 ppm,
respectively. Randomly selected animals were necropsied and examined after
6, 12, and 18 months of exposurc. A complete selection of tissues and organs
from all animals in the control and 3000 ppm groups were examined for
microscopic lesions. All animals were examined for clinical changes
throughout the course of the 2 year study. Gross examination of rats dying
during the study, or those that were sacrificed as scheduled, did not reveal
any lesions attributable to cthylene exposure. Histologically, a variety of
proliferalive, degenerative, and inflammaiory lesions were obscrved in both
contro! and 3000 ppm groups. These lesions were typical of those seen in this
strain of animal and were ... unrelated to ethylene exposure. [Hamm TE Jr et
al; Fundam Appl Toxicol 4 (3): 473-8 (1984)]**PEER REVIEWED**

» Mixtures of aniline/ethylene/NOx were photolyzed in 22.7 cu m Teflon
reaction chamber operated in a cyanic mode. Several minor products,
including nitrobenzene, azobenzene, alpha-nitraniline, phenol and benzoic
acid, were identified. The production of aecrosol was also observed. The
product mixtures were exposed to Salmonella typhimurium strains TA98 and
TA100 both with and without metabolic activation. Exposures of the gas
mixtures alone and the aerosol plus gas mixtures were performed. In
addition, filters of the aerosol were collected, extracted, and used in a plate
incorporation procedure with these strains. The results show the gas phase
products from the irradiated mixture to be relatively nonmutagenic in the
TA98 and TA100. This same result was found in the aerosol exposure,
although the deposition into the media may have been low. However,
extracts from the aerosol when directly incorporated into the medium show
mutagenic activity for TA98. [Shepson PRB et al; J Environ Sci Health Part A
20 (5): 503-519 (1985)]**PEER REVIEWED**

o Incubation of cut spurs of Hippophae thamnoides in atmospheres containing
I ml ethylene/1 for 120 hr induced formation of abscission layer and
complete abscission of ripe fruit within 1 week. Presence of leaves decreased
the abscisic effect of C2H4. [Demenko VI et al; Fiziol Rast (Moscow) 33 (1):
188-94 (1986)|**PEER REVIEWED**

« Treating potato tubers with ethylene donors (Hydrel, Dihydrol or Camposan)
inhibited the sprouting of the growth points and increased abscisic acid
content of the meristem of the growth points and of the cortical parenchyma.
However, abscisic acid content of the tubers increased less when Hydrel was
used at growth-stimulating (0.05%) than at growth-inhibiting (0.5 and 1%)
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concentrations. Abscisic acid concentration in the tubers decreased 90-120
days aftcr the treatment resulting in active tuber sprouting after that time
when 0.05% Hydrel was used, while when the high Hydrel concentrations
were applied, the abscisic acid concentration remained still at a high level
inhibiting the sprouting 120-150 days after treatment and even later. Thus,
the increase in abscisic acid concentration resulting from treatment with
ethylene donors was the main cause of inhibition of tuber sprouting. The
other ethylene donors behaved similarly as Hydrel did also increasing the
abscisic acid concentration in the tuber tissues. In the control tubers (treated
with 0.05% ethylene donors) the abscisic acid decreased 210 days after the
treatment to 0.08 ug/g fresh matter while in tubers treated at 0.5%
concentration it remained at that time at a level 10-fold that in the control. A
direct relation between the concentration of ethylene donors used for
treatment and abscisic acid concentration in the tubers was found.
[Korableva NP et al; Fiziol Biokhim Mikrobiol 18 (1): 600-4 (1986)]
**PEER REVIEWED**

» ... Bthylene is not a cardiac sensitizer in the dog. [Clayton, G. D. and F. E.
Clayton (eds.). Patty's Industrial Hygiene and Toxicology: Volume 2A, 2B,
2C: Toxicology. 3rd ed. New York: John Wiley Sons, 1981-1982_, p. 3199]
**PEER REVIEWED**

e Male rats exposed to 10, 25 and 57x10+3 ppm for 4 hr showed incrcased
serum pyruvate and liver weights. [Clayton, G. D. and F. E. Clayton (eds.).
Patty's Industrial Hygiene and Toxicology: Volume 2A, 2B, 2C: Toxicology.
3rd ed. New York: John Wiley Sons, 1981-1982., p. 3199}**PEER
REVIEWED**

» ... Mice repeatedly exposed at minimal /CNS depressant/ conen showed no
histopathological changes in kidneys, adrenals, hearts, or lungs. [Clayton, G.
D. and I. E. Clayton (eds.). Patty's Industrial Hygiene and Toxicology:
Volume 24, 2B, 2C: Toxicology. 3rd ed. New York: John Wiley Sons, 1981-
1982, p. 3198]**PEER REVIEWED**

e ... Liver mitochondrial volume increased in rats treated with cthylene.
[Clayton, G. D. and F. E. Clayton (eds.). Patty's Industrial Hygiene and
Toxicology: Volume 2A, 2B, 2C: Toxicology. 3rd ed. New York: John
Wiley Sons, 1981-1982., p. 3199]**PEER REVIEWED**

 Easter lilies (Lilium longiflorum) were treated with ethylene or ethephon at
several development stages of flower buds. C2H4 hastened flower-bud
opening. The earlier C2H4 treatment during the flower-bud development
stages, the earlier flowering occurred. C2H4 or ethephon treatment decreased
tepal length, but increased degenerated flower buds and distorted flowers.
(C2H4 also hastened flower senescence to resull in earlier wilting and earlier
dropping of flowers. [Lee JS, Roh SM; Han'guk Wonye Hakhoechi 26 (2):
145-9 (1985)]**PEER REVIEWED**

¢ Groups of male and female Sprague-Dawley rats, three to five days of age,
were exposed by inhalation to 0 (5 male and 9 femalc rats) or 10,000 ppm
(11,500 mg/cu m, 2 males and 10 females) ethylene (purity unspecified) for 8
hr per day on five days per week for three weeks. One week later, the rats
recetved oral administrations of 10 mg/kg body weight Clophen A 50 (a
mixture of polychlorinated biphenyls (not otherwise specified) by gavage
twice a week for up to eight additional weeks (promotion), at which time the
experiment was terminated and the livers were examined for ATPase-
deficient foci. The number of ATPase-deficient foci in the, rats exposed to
ethylene did not exceed the control values. In the same experiment, ethylene
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oxide, administered as a positive control, produced a significant increase in
the mcidence of ATPase-deficient foci in females. {[IARC. Monographs on
the Evaluation of the Carcinogenic Risk of Chemicals to Man. Geneva:
World Health Organization. International Agency for Research on Cancer,
1972-PRESENT. (Multivolume work)., p. V60 53-4 (1994)]**PEER
REVIEWED**

» Ethylene inhaled at a dose of 11.5 g/cu m (10,000 ppm) for 4 hr is acutely
hepatotoxic to rats pretreated with the polychlorinated biphenyl Aroclor 1254
given orally at a dose of 300 umol/kg body wt once daily for 3 days. It is not
acutely toxic without such pretreatment. [[ARC. Monographs on the
Evaluation of the Carcinogenic Risk of Chemicals to Man. Geneva: World
Health Organization, International Agency for Research on Cancer, 1972-
PRESENT. (Multivolume work)., p. V19 163 (1979)]**PEER
REVIEWED**

¢ Male Fischer 344 rats and male B6C3F1 mice (10/species/group) were
exposed (o ethylene 6 hr/day 5 days/week for 4 weeks. The ethylene target
concentrations were 0, 40, 1000 and 3000 ppm. An ethylene oxide control
group for each species was exposed under the same conditions at a target
concentration of 200 ppm. Bone marrow was collected approximately 24 hr
after the final exposure. Polychromatic erythrocyte (PCE) to normochromatic
erythrocyte (NCE) ratios were determined and 2000 PCE/animal were scored
for the presence of micronuclei. Ethylene did not produce statistically
significant exposure related increases in the frequency of micronucleated
PCE (MNPCE) 1n the bone marrow of either rats or mice when compared to
air exposed control animals. ... [Vergnes IS, Pritts TM; Mutat Res 324 (3):
87-91 (1994)]**PEER REVIEWED**

Back to Top
Human Toxicity Values
« None found
Back to Top
Non-Human Toxicity Values
¢ None found
Back to Top
Absorption, Distribution and Excretion
o ETHYLENE IS EXCRETED ALMOST QUANTITATIVELY IN THE
EXHALED AIR & UNDERGOES LITTLE CHEMICAL CHANGE IN THE
BODY. PARTITION COEFFICIENTS AT BODY TEMPERATURE:
BLOOD:GAS= 0.15; HEART:BLOOD= 1.0; FAT:BLOOD= 6.
BLOOD:AIR PARTITION RATIO=0.14 AT 37 DEG C. [Goodman, L.S.,
and A. Gilman. (eds.) The Pharmacological Basis of Therapeutics. 5th ed.

New York: Macmillan Publishing Co., Inc., 1975., p. 84**PEER
REVIEWED**
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GASES WITH LOW BLOOD/GAS SOLUBILITY LIKE ETHYLENE ARE
RAPIDLY EXCRETED. [Doull, I., C.D. Klaassen, and M. D. Amdur (eds.).
Casarett and Doull's Toxicology. 211d ed. New York: Macmillan Pubhshmg
Co., 1980, p. 48|**PEER REVIEWED**

ETHYLENE HAS BEEN DETERMINED IN EXPIRED AIR OF 2/8
HUMAN SUBJECTS AT RATE OF 0.91 & 120 UG/HR. [IARC.
Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to
Man. Geneva: World Health Organization, [nternational Agency lor
Research on Cancer, 1972-PRESENT. (Multivolume work)., p. V19 161
(1979)]**PEER REVIEWED**

. EXCRETED IN URINE ... [IARC. Monographs on the Evaluation of the
Carcinogenic Risk of Chemicals to Man. Geneva:; World Health
Organization, International Agency for Research on Cancer, 1972-
PRESENT. (Multivolume work)., p. V19 163 (1979)]**PEER
REVIEWED**

The inhalation pharmacokinetics of cthylene have been investigated in
human volunteers at atmospheric concentrations of up to 50 ppm (157.5
mg/cu m} by gas uptake in a closed spirometer system. The uptake,
exhalation and metabolism of ethylene can be described by first-order
kinetics. Uptake of ethylene into the body is low. Clearance due to uptake,
which refiects the transfer rate of cthylene from the atmosphere into the
body, was 25 Vhr for a man of 70 kg. This value represents only 5.6% of the
experimentally obtained alveolar ventilation rate of 150 I/hr. The majority

(94.4%) of ethylene inhaled into the lungs is exhaled again without becoming
systemically available via the blood stream. Maximal accumulation of
ethylene in the same man, determined as the thermodynamic partition
coefficient whole body:air was 0.53. The concentration ratio at steady stlate
was even smaller (0.33), owing to metabolic elimination. Clearance due to
metabolism, in relation to the concentration in the atmosphere, was
calculated to be 9.3 Vhr for a man of 70 kg. This indicates that at steady state
about 36% of systemically available ethylenc is eliminated metabolically and
64% 1s eliminated by exhalation as the unchanged substance, as can be
calculated from the values of clcarance of uptake and of clearance of
metabolism. The biological half-life of cthylene was (.65 hr. The alveolar
retention of ethylene at steady state was calculated to be 2%. From
theoretical considerations of the lung uptake of gases and vapors, it can be
deduced that the low uptake rate of ethylene is due to its low solubility in
blood: Ostwald's solubility coefficient for human blood at 37 deg C, 0.15.
[IARC. Monographs on the Evaluation of the Carcinogenic Risk of
Chemicals to Man. Geneva: World Health Organization, International
Agency for Research on Cancer, 1972-PRESENT. (Multivolume work)., p.
V60 53 (1994)1**PEER REVIEWED**

» Four male CBA mice (average body weight, 31 g) were exposed together for

1 hr in a closed glass chamber (5.6 1) to (14)C-ethylenc (22 mCi/mmol) in air
at 17 ppm x hr (22.3 (mg/cu m} x hr, equivalent to about 1 mg/kg bw). Blood
and organs from two mice were pooled 4 hr after the end of exposure.
Radioactivity was about the same in kidney (0.16 uCi/g wet weight) and liver
(0.14 uCi/g) but lower in testis (0.035 uCi/g), brain (0.02 uC1/g) and Hb
(0.0094 uCi/g Hb). Urine was collected from the two other mice during 48 h,
and blood was collected after 21 days. 5-(2-Hydroxyethyl)cysteine was
identified as a metabolite of cthylene in urine (3% of (14)C in urine) by thin-
laycr chromatography. The radioactivity in Hb was (.01 1 uCi/g Hb. These
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data, together with those on specific hydroxyethyl derivatives at amino acid
residues of Hb, indicated that ethylene was mctabolized to cthylene oxide.
[TARC. Monographs on the Evaluation of the Carcinogenic Risk of
Chemicals to Man. Geneva: World Health QOrganization, International
Agency for Research on Cancer, 1972-PRESENT. (Multivolume work)., p.
V60 55 (1994)**PEER REVIEWED**

o Inseveral experiments, disposition of (14)C-ethylene (free of (14)C-acetylene
or greater than or equal 1o 97% pure) in male Fischer 344 rats (170-220 g)
was determined over 36 hr following 5 hr exposures in a closed chamber (35
f) to 10,000 ppm (11,500 mg/cu m). In cach experiment, up to four rats were
exposed together in a single chamber. Within about 1 min afier the end of
exposure, animals were transferred to individual all-glass metabolism cages.
Most of the eliminated (14)C was exhaled as ethylene (18 umol (504 ug) per
rat exposed to acetylene-containing ethylene); smaller amounts were
excieled 1n urine (2.7 umol ethylene equivalents/rat) and feces (0.4 umol)
and exhaled as CO2 (0.16 umol). Radioactivity was also found in blood
(0.022 umol ethylene equivalents/ml), liver (0.047 umol ethylene
equivalents/liver), gut (0.034 umol ethylene equivalents/gut) and kidney
(0.006 umol ethylene equivalents/kidney). Pretreatment of animals with a
mixture of polychlorinated biphenyls (Aroclor 1254; 500 mg/kg bw; single
intraperitoneal injection five days before exposure) had no measurable
influence on ethylene exhalation but resulted in a significant (p < 0.05)
increase in exhaled (14)CO2 (2.04 umol ethylene equivalents/rat) and of (14)
C i urine (11.1 umol ethylene equivalents/rat) and in blood (0.044 umol
cthylene equivalents/ml). The organ burden of (14)C was one to two orders
of magnitude greater in Aroclor 1254-treated than in untreated animals.
Radioactivity also became detectable in lungs, brain, fat, spleen, heart and
skeletal muscle. The data were interpreted as indicating that the metabolism
of ethylene can be stimulated by an inducer of the mixed-function oxidase
system.[IARC. Monographs on the Evaluation of the Carcinogenic Risk of
Chemicals to Man. Geneva: World Health Organization, International
Agency for Research on Cancer, 1972-PRESENT. (Multivolume work)., p.
V60 55-6 (1994)]**PEER REVIEWED**

Back to Top
Metabolism/Metabolites

» Dioxolanc ... the aliphatic analog of the known cytochrome inhibitor,
methylenedioxybenzene ... breaks down to ethylene and carbon dioxide. [The
Royal Society of Chemistry. Foreign Compound Metabolism in Mammals.
Volume 6: A Review of the Literature Published during 1978 and 1979.
London: The Royal Society of Chemistry, 1981., p. 332]**PEER
REVIEWED**

« Rat liver microsomal monooxygenases transform ethylene to oxirane. ...
[Schmiedel G et al; Toxicol Lett 19 (3): 293-7 (1983)]**PEER
REVIEWED** ‘

o« MALE CBA MICE EXPOSED TO AIR CONTAINING 19.6 MG/CU M ...
{(14)C-LABELED ETHYLENE METABOLIZED ETHYLENE TO
ETHYLENE OXIDE, WHICH BINDS TO CELLULAR PROTEINS.
[IARC. Monographs on the Evaluation of the Carcinogenic Risk of
Chemicals to Man. Geneva: World Health Organization, International
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Agency for Research on Cancer, 1972-PRESENT. (Multivolume work)., p.
V19163 (1979)]**PEER REVIEWED**

» Four male CBA mice (average body weight, 31 g) were exposed together for
1 hr in a closed glass chamber (5.6 1) to (14)C-ethylene (22 mCi/mmol) in air
at 17 ppm x hr (22.3 (mg/cu m) x hr, equivalent to about 1 mg/kg bw). Blood
and organs from two mice were pooled 4 hr after the end of exposure.
Radioactivity was about the same in kidney (0.16 uCi/g wet weight) and liver
(0.14 uCy/g) but lower in testis (0.035 uCi/g), brain (0.02 uCi/g) and Hb
(0.0094 uCi/g Hb). Urine was collected from the two other mice during 48 h,
and blood was collected after 21 days. 5-(2-Hydroxyethyl)cysteine was
identified as a metabolite of ethylene in urine (3% of (14)C in urine) by thin-
layer chromatography. The radioactivity in Hb was 0.011 uCt/g Hb. These
data, together with those on specific hydroxyethyl derivatives at amino acid
residues of Hb, indicated that ethylene was metabolized to ethylene oxide.
[IARC. Monographs on the Evaluation of the Carcinogenic Risk of
Chemicals to Man. Geneva: World Health Organization, International
Agency for Research on Cancer, 1972-PRESENT. (Multivolume work)., p.
V60 55 (1994)**PEER REVIEWED**

e In several cxperiments, disposition of (14)C-ethylene (free of (14)C-acetylene
or greater than or equal to 97% pure) in male Fischer 344 rats (170-220 g)
was determined over 36 hr following 5 hr exposures in a closed chamber (35
1) to 10,000 ppm (11,500 mg/cu m). In each experiment, up to four rats were
exposed together in a single chamber. Within about 1 min after the end of
exposure, animals were transferred to individual all-glass metabolism cagcs.
Most of the climinated (14)C was exhaled as ethylene (18 umol (504 ug) per
rat exposed to acetylene-containing ethylene); smaller amounts were
excreted 1 urine (2.7 umol ethylene equivalents/rat) and feces (0.4 umol)
and exhaled as CO2 ((0.16 umol). Radioactivity was also found in blood
(0.022 umol ethylene equivalents/ml), liver (0.047 umol ethylene
equivalents/liver), gut (0.034 umol ethylene equivalents/gut) and kidney
(0.006 umol ethylene equivalents/kidney). Pretreatment of animals with a
mixture of polychlorinated biphenyls (Aroclor 1254; 500 mg/kg bw; single
mtraperitoneal injection five days before exposure) had no measurabie
mfluence on ethylene cxhalation but resulted in a significant (p < 0.05)
increasc in exhaled (14)CO2 (2.04 umol ethylene equivalents/rat) and of (14)
C in urine (11.1 umol ethylene equivalents/rat) and in blood (0.044 umol
ethylene equivalents/ml). The organ burden of (14)C was one to two orders
of magnitude greater in Aroclor 1254-treated than in untreated animals.
Radioactivily also became detectable in lungs, brain, fat, spleen, heart and
skeletal muscle. The data were interpreted as indicating that the metabolism
of ethylene can be stimulated by an inducer of the mixed-function oxidase
system.[[ARC. Monographs on the Evaluation of the Carcinogenic Risk of
Chemicals to Man. Geneva: World Health Organization, International
Agency for Research on Cancer, 1972-PRESENT. (Multivolume work)., p.
V60 55-6 (1994)]**PEER REVIEWED**
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¢ None {found
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L' Source: the National Library of Medicine's Hazardous Substance Database,
02/28/2006.
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