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PETITION FOR LISTING
ON

NATIONAL LIST OF APPROVED AND PROHIBITED SUB-
STANCES

SEC. 2118. [7 U.S.C. 6517] NATIONAL LIST

Petitioner name: George S. Lockwood, Chair,
Aquaculture Working Group
Address: PO Box 345

Carmel Valley, CA 93924

Telephone number: 831-659-4145

Email address: GeorgeSLockwood@aol.com
Date of petition: April 3, 2012 (Revised November 20, 2012)
Check applicable:

X §205.609 Synthetic substances allowed for use in organic aquatic plant production.

O §205.610 Nonsynthetic substances prohibited for use in organic aquatic plant pro-
duction

O §205.611 Synthetic substances allowed for use in organic aquatic animal produc-
tion.

O §205.612 Nonsynthetic substances prohibited for use in organic aquatic animal pro-
duction.

Send to: National List Coordinator, National Organic Program,
USDA/AMS/TM/ NOP, Room 2646—So., Ag Stop 0268,

1400 Independence Ave., SW.,

Washington, DC 20250-0268

Summary of request:

Previous actions by NOSB and NOP allow synthetic carbon dioxide as an ingre-
dient in organic labeled processed food products:

§ 205.605 Nonagricultural (nonorganic) substances allowed as ingredients in or
on processed products labeled as “organic” or “made with organic (specified in-
gredients or food group(s)).

(b) Synthetics allowed:

Carbon dioxide

This petition is a request for NOSB and NOP to allow synthetic carbon dioxide in
the organic production of aquatic plants as:

“§ 205.609 Synthetic substances allowed in organic aquatic plant production
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(x) Carbon dioxide

Carbon dioxide produced by fermentation is a non-synthetic substance that is al-
lowed without restriction in the production of aquatic plants. Pursuant to a petition re-
ceived in 2005, synthetic carbon dioxide was extensively reviewed by a Technical Advi-
sory Panel. It was then determined by NOSB in 2007 that synthetic carbon dioxide was
compatible with organic production practices, and is now allowed in processed products
under § 205.605.

This petition is a request to allow synthetic carbon dioxide in the production of
aquatic plants without restriction identical to the allowance in processed products.

1. The substance’s chemical or material common name.

Carbon dioxide (CO,) -- gas, liquid and solid (dry ice). Presently allowed under §
205.605 (b) Synthetics allowed for processed foods. See #6 below.

Extensive information is included in the petition database at :
http://www.ams.usda.gov/AMSv1.0/getfile?dDocName=STELPRDC5057453
This file is copied as Appendix A.

2. The manufacturer’s or producer’s name, address and telephone number and other con-
tact information of the manufacturer/producer of the substance listed in the petition.

Many. There is a partial list in the original petition received on November 14,
2005, hereinafter referred to as “original petition.” Please see Appendix A.

3. The intended or current use of the substance such as use as a pesticide, animal feed ad-
ditive, processing aid, nonagricultural ingredient, sanitizer or disinfectant. If the sub-
stance is an agricultural ingredient, the petition must provide a list of the types of prod-
uct(s) (e.g., cereals, salad dressings) for which the substance will be used and a descrip-
tion of the substance’s function in the product(s) (e.g., ingredient, flavoring agent, emul-
sifier, processing aid).

CO; gas is used in the culture of aquatic plants as a production aid for alkalinity
adjustment and maintaining pH (hydrogen ion concentration) at levels essential
for rapid and healthy growth of the algae. Most, if not all, algae species are sensi-
tive to pH levels. Carbon dioxide is used to maintain desired pH levels in water.
The addition of CO, to water drives the pH value lower.

Algae culture requiring carbon dioxide is in ponds, tanks and other containers lo-
cated onshore. There are no known efforts to use CO5 in the culture of seaweeds
and other algae in the wild.

Optimum pH values for the good health and rapid growth of algae cultures vary
amongst plants. Necessary pH values may be as low as 7.0 and as high as 8.5 for
most species of algae. There may be some species of algae with optimum pH val-
ues that are outside of this range.

Application rates are impossible to determine since the amount of carbon dioxide
necessary to maintain optimum pH values varies depending upon such factors as

the density of culture, rate of growth, its stage of growth, and the size of the cul-

ture container. The amount of CO, consumed by the plants is self regulating
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since if excessive amounts of this gas are introduced to the culture, the resulting
pH value is driven lower to the point where the rate of algae growth and uptake of

CO, is reduced.

Carbon dioxide is consumed by algae as cultures grow and can drive the pH level
above the desired optimum. Since aquatic animals eliminate carbon dioxide as a
metabolic product, the presence of aquatic animals in an algal culture reduces
demand for carbon dioxide introducing another variable.

Direct measurement of concentration of carbon dioxide in water is difficult. In-
stead, measurement of pH (hydrogen ion concentration) is preferred and is a
standard practice in algae culture.

4. A list of the crop, livestock or handling activities for which the substance will be used.
If used for crops or livestock, the substance’s rate and method of application must be de-

scribed. If used for handling (including processing), the substance’s mode of action must
be described.

All or virtually all, aquatic plant cultures require carbon dioxide as a production
aid for the control of alkalinity and pH. CO, gas is very soluble in water. The pre-
ferred method of application is through bubble diffusion. This can be manually
controlled as well as automatically controlled with pH instruments that regulate
the amount of CO; gas and the frequency of injection that is bubbled into the cul-
ture in order to maintain a preferred range of pH values.

This petition is for the use of carbon dioxide to grow algae within contained sys-
tems such as ponds and tanks.

5. The source of the substance and a detailed description of its manufacturing or pro-
cessing procedures from the basic component(s) to the final product. Petitioners with
concerns for confidential business information may follow the guidelines in the Instruc-
tions for Submitting CBI listed in #13.

See original petition that is copied in Appendix A.

6. A summary of any available previous reviews by State or private certification pro-
grams or other organizations of the petitioned substance. If this information is not availa-
ble, the petitioner should state so in the petition.

OMRI reviews:

Carbon Dioxide

Status: Allowed

Class: Crop Management Tools and Production Aids
Origin: Nonsynthetic

Description:

Nonsynthetic is allowed. Synthetic is prohibited.
NOP Rule: 205.105

Carbon Dioxide

Status: Allowed

Class: Processing Non-agricultural Ingredients and Processing Aids, Processing Pest Controls
Origin: Synthetic Nonagricultural



Carbon dioxide for the production of aquatic plants § 205.609
April 3,2012

Description:
NOP Rule: 205.270(b) & 205.605(b)

Canada Draft Organic Aquaculture Standards.

7.2 Amendments and Crop Nutrition.
Carbon dioxide.
From non-synthetic and synthetic sources.
As plant nutrient.

7.3 Crop Production Aids and Materials.
Carbon dioxide.
From non-synthetic and synthetic sources.
For maintaining pond water alkalinity and to control pH of water.

7. Information regarding EPA, FDA, and State regulatory authority registrations, includ-
ing registration numbers. If this information does not exist, the petitioner should state so
in the petition.

See original petition in Appendix A.

Petitioner is unaware of carbon dioxide for use in growing aquatic plants being
restricted in any other organic aquaculture standards.

8. The Chemical Abstract Service (CAS) number or other product numbers of the sub-
stance and labels of products that contains the petitioned substance. If the substance does
not have an assigned product number, the petitioner should state so in the petition.

CAS number 124-38-9
RTECS number FF6400000
EEC number 2046969

9. The substance’s physical properties and chemical mode of action including (a) Chemi-
cal interactions with other substances, especially substances used in organic production;
(b) toxicity and environmental persistence; (c) environmental impacts from its use and/ or
manufacture; (d) effects on human health; and, (e) effects on soil organisms, crops, or
livestock.

Please see original petition.
10. Safety information about the substance including a Material Safety Data Sheet

(MSDS) and a substance report from the National Institute of Environmental Health
Studies. If this information does not exist, the petitioner should state so in the petition.

See original petition. Also http://apps.risd.edu/envirohealth msds/CO2.pdf .

11. Research information about the substance which includes comprehensive substance
research reviews and research bibliographies, including reviews and bibliographies which
present contrasting positions to those presented by the petitioner in supporting the sub-
stance’s inclusion on or removal from the National List. For petitions to include non-
organic agricultural substances onto the National List, this information item should in-
clude research concerning why the substance should be permitted in the production or


http://apps.risd.edu/envirohealth_msds/CO2.pdf
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handling of an organic product, including the availability of organic alternatives. Com-
mercial availability does not depend upon geographic location or local market conditions.
If research information does not exist for the petitioned substance, the petitioner should
state so in the petition.

The two leading papers that develop the necessity of carbon dioxide for aquatic
plants are:

Provasoli, L., J. J. A. McLaughlin and M. R. Droop (1957)
The Development of Artificial Media for Marine Algae
Biomedical and Life Sciences, Archives of Microbiology
Volume 25, Number 4, 392-428, DOI: 10.1007/BF00446694

Guillard, R.L. 1975. Culture of phytoplankton for feeding marine invertebrates, p.
29 - 60. In: P.B. Smith (ed.), Culture of Marine Invertebrates. Plenum Press, New
York.

Other papers on this subject include:

Dupuy, J.L., N.T. Windsor and C.E. Sutton. 1977. Manual for Design and Opera-
tion of an Oyster Seed Hatchery for the American Oyster, Special Report No. 142
in Applied Marine Science and Ocean Engineering of the Virginia Institute of
Marine Science, Gloucester Point, Virginia

Richmond, Amos (ed.), 2007, Handbook of Microalgal Culture: Biotechnology
and Applied Phycology, Blackwell Science

Stein, J.R., 1973, Handbook of Phycological Methods, Cambridge University
Press, Cambridge, England.

United Nations Food and Agriculture Organization

The hatchery culture of bivalves: a practical manual... Part 3 Hatchery operation:

culture of algae Table 3: Guillard’s F/2 media used for culturing algae in bivalve

hatcheries from Guillard (1975).
http://www.fao.org/docrep/007/y5720e/y5720e08.htm

There are no contrasting positions regarding the essentiality of carbon dioxide in
the culture of aquatic plants.

12. A “‘Petition Justification Statement’” which provides justification for any of the fol-
lowing actions requested in the petition:

In the culture of aquatic plants, each species has an range of pH values that pro-
vide for optimum health and growth. Significant variations from this range of op-
timum values results in unhealthy growth and may cause the entire culture to
crash or to rapidly die off. In addition to profound physiological changes to plant
metabolic processes, the resistance of aquatic plants to disease organisms and
damaging parasites can diminish considerably at less than optimum pH values.

pH values of natural waters, both fresh and saltwater, vary considerably depend-
ing upon source. In addition, as cultures grow, pH values usually change.


http://www.springerlink.com/content/?Author=L.+Provasoli
http://www.springerlink.com/content/?Author=J.+J.+A.+McLaughlin
http://www.springerlink.com/content/?Author=M.+R.+Droop
http://www.springerlink.com/biomedical-and-life-sciences/
http://www.springerlink.com/content/0302-8933/
http://www.springerlink.com/content/0302-8933/25/4/
http://www.fao.org/docrep/007/y5720e/y5720e08.htm
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In some instances, carbonate sources such as sodium or calcium bicarbonates can
be effectively employed. However, solubility and reaction kinetics vary consider-
ably and carbon dioxide is the standard and preferred means of effective pH con-
trol

Unlike crop agriculture where soil micro-organisms are necessary for healthy
growth of terrestrial crops, in general, the culture of aquatic plants is preferably
carried out with a minimum of microorganisms in the culture media.

A. Inclusion of a Synthetic on the National List, 88 205.609 and 205.611
* Explain why the synthetic substance is necessary for the production or handling
of an organic product.

Carbon dioxide is an essential production aid for aquatic plants, and is es-
sential for maintaining the optimum pH of the growing media for aquatic
plants for healthy and rapid growth. CO, is essential for the health and
production of cultures of aquatic plants.

* Describe any non-synthetic substances, synthetic substances on the National List
or alternative cultural methods that could be used in place of the petitioned syn-
thetic substance.

The are no known substitutes. While there are nonsynthetic forms of car-
bonate such as sodium bicarbonate and sodium carbonate that can lower
pH values in water, these substances do not lower pH to values below 8.5
that are necessary for most species of algae.

* Describe the beneficial effects to the environment, human health, or farm eco-
system from use of the synthetic substance that support its use instead of the use
of a non-synthetic substance or alternative cultural methods.

Alkalinity and pH control is essential in the culture of aquatic systems.
All or virtually all, aquatic plants require carbon dioxide for healthy and
rapid growth. There are no substitute substances, nor are there alternative
culture methods.

B. Removal of a Synthetic From the National List, 88 205.609 and 205.611

Explain why the synthetic substance is no longer necessary or appropriate for the
production or handling of an organic product.

N/A

Describe any non-synthetic substances, synthetic substances on the National List
or alternative cultural methods that could be used in place of the petitioned synthetic sub-
stance.

There are no substitute substances available.
C. Inclusion of a Prohibition of a Non- Synthetic, 88 205.610 and 205.612

Explain why the non-synthetic substance should not be permitted in the produc-
tion of an organic product.
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N/A

Describe other non-synthetic substances or synthetic substances on the National
List or alternative cultural methods that could be used in place of the petitioned sub-
stance.

N/A

D. Removal of a Prohibited Non- Synthetic From the National List, 8§ 205.610 and
205.611

Explain why the non-synthetic substance should be permitted in the production of
an organic product.

N/A

Describe the beneficial effects to the environment, human health, or farm ecosys-
tem from use of the non-synthetic substance that supports its use instead of the use of
other non-synthetic or synthetic substances on the National List or alternative cultural
methods.

N/A

E. Inclusion of a Non-Synthetic, Non-Agricultural Substance Onto the National List, §
205.605(a)

Explain why the substance is necessary for use in organic handling.
N/A

Describe non-synthetic or synthetic substances on the National List or alternative
cultural methods that could be used in place of the petitioned synthetic substance.

N/A

Describe any beneficial effects on the environment, or human health from the use
of the substance that support its use instead of the use of non-synthetic or synthetic sub-
stances on the National List or alternative cultural methods.

N/A

F. Removal of a Non-Synthetic, Non-Agricultural Substance From the National List, 8
205.605(a)

Explain why the substance is no longer necessary for use in organic handling.
N/A

Describe any non-synthetic or synthetic substances on the National List or alter-
native cultural methods that could be used in place of the petitioned substance.

N/A

G. Inclusion of a Non-Organically produced Agricultural Substance Onto the National
List, 8§ 205.606

Provide a comparative description on why the non-organic form of the substance
is necessary for use in organic handling.
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N/A

Provide current and historical industry information/research/evidence that ex-
plains how or why the substance cannot be obtained organically in the appropriate form,
appropriate quality, and appropriate quantity to fulfill an essential function in a system
of organic handling.

N/A

Describe industry information on substance non-availability of organic sources
including but not limited to the following guidance regarding commercial availability
evaluation criteria: (1) Regions of production, including factors such as climate and num-
ber of regions; (2) Number of suppliers and amount produced; (3) Current and historical
supplies related to weather events such as hurricanes, floods, and droughts that may tem-
porarily halt production or destroy crops or supplies; (4) Trade related issues such as evi-
dence of hoarding, war, trade barriers, or civil unrest that may temporarily restrict sup-
plies, and (5) Other issues which may present a challenge to a consistent supply.

N/A

H. Removal of a Non-Organically Produced Agricultural Substance From the National
List, § 205.606

* Provide a comparative description as to why the non-organic form of the sub-
stance is not necessary for use in organic handling.

N/A

* Provide current and historical industry information/research/evidence that ex-
plains how or why the substance can be obtained organically in the appropriate
form, appropriate quality, and appropriate quantity to fulfill an essential function
in a system of organic handling.

N/A

* Provide new industry information on substance availability of organic sources
including but not limited to the following guidance commercial availability evalu-
ation criteria: (1) Region of production, including factors such as climate and
number of regions; (2) Number of suppliers and amount produced; (3) Current
and historical supplies related to weather events such as hurricanes, floods, or
droughts that temporarily halt production or destroy crops or supplies; (4) Trade
related issues such as evidence of hoarding, war, trade barriers, and civil unrest
that may temporarily restrict supplies and; (5) Any other issues which may pre-
sent a challenge to a consistent supply.

N/A

13. A Confidential Business Information Statement which describes the specific required
information contained in the petition that is considered to be Confidential Business In-
formation (CBI) or confidential commercial information and the basis for that determina-
tion. Petitioners should limit their submission of confidential information to that needed
to address the areas for which this notice requests information. Final determination re-
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garding whether to afford CBI treatment to submitted petitions will be made by USDA
pursuant to 7 CFR 1.27(d).

N/A

Conclusions

Carbon dioxide is available from processing air and from natural fermentation
processes. Under the Organic Food Production Act and the Final Rule, carbon dioxide
from such natural sources is considered nonsynthetic and does not require listing.

However, carbon dioxide is produced in many places in different ways. Long dis-
tance transport is not feasible in any form, gas, liquid or solid. Other than from the air and
fermentation processes, this substance is obtained from mines and from oil and natural
gas refining. These sources are considered synthetic. Because of substantial long distance
transport obstacles, this substance is not commercially available at many locations as a
nonsynthetic, and this petition is for synthetic carbon dioxide gas to be allowed in the
production of aquatic plants as it is in processed foods.

Carbon dioxide is essential in the production of aquatic plants as a production aid
in maintaining pH values at levels optimum for the growth and health of algae cultures.
CO; is safe and its use is established in organic production under 205.605 (b) Synthetics
allowed.

Carbon dioxide produced by fermentation is a non-synthetic substance that is al-
lowed without restriction in the production of aquatic plants. Pursuant to a petition re-
ceived in 2005, synthetic carbon dioxide was extensively reviewed by a Technical Advi-
sory Panel, was determined by NOSB to be compatible with organic production practices
in 2007, and is allowed in processed products under § 205.605,.

The purpose of this petition is to request that synthetic carbon dioxide be allowed
in the production of aquatic plants without restriction under National List § 205.609 Syn-
thetic substances allowed for use in organic aquatic plant production.

George S. Lockwood, Chair
Aquaculture Working Group
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APPENDIX A

r-‘ Certified
rified—

CCOF

_ LFaﬂnerng: Civganic Certification  Trade Association  Education & Outveach

Petition for Amending the National List of the USDA’s National Organic Program .

CCOF, Inc. is submitting this petition to change the listing of Carbon Dioxide from awthetlc in Q{’US GU5(b)(8) to
non-synthetie §205.605(a) in the Natmnal List of medgﬂrmlmr'\l (m>n~nrpmn) wbntances allowed in or on
processed products labeled as “organic” or “made with organic... :

ITEM B~
I. The substance’s common name.
Carbon Dioxide

2. The manufacturer’s name, address and telephone number.
There are many. See attached list of Known CQO; Source Facilities in the United States.

3. The intended or current use of the substance such as use as a pesticide, animal feed additive, processing aid,
nonagricultural ingredient, sanitizer or d.lamfcctan :

4. A list of the crop, ]i?cqt(}ck or handling activities for which the substance will be 'mcd 1f u-«ed for handling
(including processing}, the substance’s mode of action must be described.

iy

Carbon dioxide has many uses in Handling. Incladed in this petition:

Handling Activity . Type of Use Maode of Acton

Girains Storage ] | Pest control/fi umtgant Modifving atmosphere of storage bins by
' replacing oxygen with COy kills pests by
suffocation and prevents new ones,

Herbs and Spices Pest control/fumigant Same as above.
- Beverages: Soda, fruit juice, and Ingredient for carbonation Carbonation results from (O being
beer ) S : ) pumped into %)t'-vemg,_,c 5. Also retards

microbial breakdown.

Production of natural Mavors and | Processing aid: extractng agent | Oleoresins can be wpamicd from other
extracts : ) . _ plant components in a supercritical hiquid
i COs environment, Tclmpetature and
pressure vary to wash soluble compound
. . from plant bulk.
Oil Production Processing aid: extracting agent | CO: can help break up plant parts to

: : . enable il to be extracted without hexane.
It also improves the antiosidant content
oof oil, allowing it to keep better,

Chicken g,:rc‘mt:ss;ing“ Slaughtering agent Chickens placed in puze CO2 cannot
] ] breathe and suffocate.
Milk Handling : Processing ald: microbial CO: is dissolved into milk (post

control pasteurization) to inactivate microbial
decompositdon. Keeps microbes from

obraining oxygen.

1115 Atission Street, Santa Cruz, CA 95060.3526 + (83 232263 ¢ fax (831} 4234528 » ceofgocoforg & v

COf.Org
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Seed treatment for sprout Processing aid: disinfectant -1 Alfalfa seed can be soaked in
production ) concentrated CO: solution to kill seed
* | borné pathogens as aitezmm’e to hth

chlorine.
‘Whipped cream Propeilant Adds ejection of food from aerosol can.
Fruit storage Pest control : | Pre-conditioning stone fruits in CO»

" helps them withstand controlled

atmosphere storage,
Coffee decaffeination Processing aid: extracting agent | Separates caffeine from cotfee wuhout

harmful chemicals.

5. The source of the substance and a detailed description of its manufacturing or processing proceduzes from the
basic component{s) to the final product.

Carbon dioxide comes from many sources and reglornl conditions determine which source is available in which
area. (See attached list of known COs sources in the United States.) However, as a natural occurning matenial a non-
synthetic designation is appropriate. Major sources are described here:

a. By-product of oil refinery operations - In order to generate hydrogen for oil refining, methane gas is

exposed to steam to create hydrogen and carbon dioxide. The reaction is as follows:

CH; + 2HO — CO» + 4 Ha
The rccultmg mixture still has some moisture and uncracked methane in it. To punfw the carbon dioxide,
the water is removed by drying. Then the mixture is distilled in a column under pressure which removes
hydrocarbons and hydrogen. Once the COz is purified, the amount of imparities is in the parts per
billion (ppb) range. It could be argued that the methane gas is non-synthedc, but there is a chemical
change that happens under steam and pressure to crack the methane into carbon dioxide and hydrogen.
This is the primary type of COz available in urban areas near either coast, or azeas where there are oil

. refineries. Capturing the COa prevents it from rising into the air as pollution from the refinery.

b. By-product of ethanol production - Ethanol for fuel is produced by fermentation of the natural sugars in
corn or other grains. Carbon dioxide is given off in this reaction and is captured for many uses. The
reaction is as follows:

Cr,H)zC)(. — 2 C3H5OH + 2 C()z
There are impurities associated with the carbon dioxide produced this way, such as aldehydes, glycerol,
higher alcohols, and acids. These impurities may be removed either by use of activated carbon absorbers
(the Backus process) or by the Reich process of purification.

c. By-product of ammonia producuon The reaction and process here is the same as for oil reﬁnem:s
except that air is involved in the process so that the ratio of hydrogen to nitrogen is sufficient to
synthesize ammonia. For each ton of ammonia produced, more than a ton of carbon dioxide is
gensratcd '

d. Underground wells - Depoms of carbon dioxide occur uudz.rgxouud frequently in association with :
natural gas deposits. The primary deposits are located in Mississippi, New Mexico and Colorado. These
deposits frequently have natural gas as an impurty and this is separated from the CO: by absorption.

e, f, g, h. By-products of chemical synthesis - Carbon dioxide is given off in reactions to produce sulfuric
actd, phosphoric acid, ethylene oxide and from co-generation plants. Some of these plants punfy and sell
the CO; produced from these reacrions.

6. A summary of any available previous rw1eu-s by State or private certification programs or other organizations of
the petitioned substance. :

None available except the NOSB TAP review from 1995 tmched . In the 1995 TAP review, one reviewer stated

* the substance should be considered non-synthetie, one rcww,cr said either syathetic or non-syathetic, and one said
synthetic. All three reviewers recommended carbon dioxide for the National List. The N (OSB noted that it could be
from several sources and it was not always easy to determine which source was available. Therefore they added it to
the National List as synthetic so that both natural and synthetic sources could be used.

11
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. Information regarding EPA, FDA, and State regulatory authority registrations, including registration numbers.
"Jo: Applicable. :

8. The Chemical Abstract Service {CAS) number or other product numbers of the substance and labels of products
that contains the petitioned substance.

CAS number: 124-38-9

RTECS number: FF6400000

EEC number: 2046969

9. The substance's physical properties and chemical mode of action including (a) chemical interactions with other

substances, especially substances used in organic production; {b) toxicity and environmental persistence; (c)

environmental impacts from its use or manufacture; (d) effects on hueman health; and, {€) effects on soi orgamsma
crops, or ivestock.

Physical properties: colorless, odorless, non-flammable gas or white opaque solid (“dry ice™); can be liquid under

pressure (“supercritical CO;”). Boiling Poiat: -785 °C. Freezing Point: -56.6 °C. Vapor pressure at 70 °F: 856 psi.

For modes of action in the varous uses in organic handling, see the chart above in section #3.

a. Carbon dioxide is usually the end product of other processes and so has relatively little chemical interaction
with other substances used in organic production.

b. As a basic component of the atmosphere, it has a high environmental pcrcistcnce but this is not bad except
to the overarching concern about global warming. At the rates occusring in air it is completely non-toxic and
is exemipt from having an LIX50.

c. Most of the sources of carbon dioxide are reclaumng the substance from other primary processes. As such it
is recycling something that would otherwise be given off into the atmosphere. However, it is likely to be
released into the atmosphere anyway after its use in organic handhing and so no evaluation cz2n be made as to
the overall impact on global warming and CO; enrichment of the atmosphere from organic uses. The
manufacmure of refined petroleum, ethanol, ammonia, or encrgy are the primary manufacturing processes
that carbon dioxide is purified from and each of them have significant negative environmental impacts.
Ethanol production also has some positive environmental impact in reducing the amount of non-renewable
enérgy needed. However, the purification of the CO: from these sources does not substantially change the
impact that the pritmary process has on the environment. :

. All oxygen breathing organisms will suffocate in pure COn, not from a toxic effect of the gas itself, but

because of the lack of oxygen. There are no other direct effects on human health from the substance.

Although not relévant for organic handling uses, plants benefit from carbon dioxide enrichment of their

environment, such as can be done in greenhouses.

o

o

10. Safety information about the substance including a Material Safety Dnta Sheet (MSDS) and a substance report
from the Nadonal Insttute of Environmental Health Studies.
© MSDS attached.

11. Research information about the substance which includes comprehensive substance research reviews and
research bibliographies, including reviews and bibliographies which present contrasting positions to those presented
by the petitioner in supporting the substance's inclusion on or removal from the National List.

Abmadi, H., W.V Biasi, E.J Mitcham, 1999. “Control of Brown Rot Decay of Nectarines with 15% Carbon

Droxide -‘»tmo:phe_tcs " lounal of the American Society for lig;gggim;a] Science. Nov 1999, v, 124 (6) p-
708-712. Alexandria, Va. DNAL, 81 8012

Abstract: Effects of short-term exposure to a 15% COs atmosphere on nectagnes {Pmneﬁ pereica {L.) Batsch
{Nectarine Group) ‘Summer Red'] inoculated with Monilinia fructicola (Wint.) (Causal agent of brown rof)
were investigated. Nectarines were inoculated with spores of M. fructicola and incubated at 20 degzees C for
24, 48 or 72 hours and then transferred to storage in either air o air enriched with 15% CO; at 5 degrees C.
Fruit were removed from storage after 5 and 16 days and were examined for brown rot decay immediately and
after ripening in air for 3 days at 20 degrees C. Non-inoeulated nectarines were stored and treated likewise for
evaluation of post-harvest Fruxt attributes to determine their tolerance to 15% COa.. Incubation period after
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inoculation, storage durmtion, and storage atmosphere had highly significant effects on frut decay. After 3 days
ripening in air at 20 degrees C, the progression of brown rot dm_asc was mp:d in all zﬂccui'ltf’d nectarnes,
demonstrating dl-:: fungistatic ettec% of 15% CO-

Ammenean Saciery for Hotticr}mr?l Science. Tn the special section: “Modified Atmosphere Packag :‘L_gu"j"'faﬁéard
2006 and Bevond Papr’x ;)mucu*eé at a symposium held ]Lh ZR-31, 1099, nols
SBA17 5 HeR

. \biinLt ”1“‘_-; Lc;ltfg_g_{:g_\ c:i kml ticnl ‘ru“a% cummuf_{ﬂi =5 10 02 are uumncd a8 are 7 also t‘w associated

toderance >rsktga_
C uzrmndzttcs %.’31"3 v,;du.}r, in thgl; ae%pcm
_maintain quality i some cases, Factors such as caltivar aﬁd p{)ai»}mrvct{ reanment Hr;tnrﬁ, EZT‘PI:;’sl[lé) high COZ
- gan infhs
commercial application. A better undesstanding of the phy

CO2 is required for increased use of MAP.

its use Ho

nee responses of commodities to COZ, bur are rarely considered 1n culsvar selecizon or in

ology and binchemistry of commodity responses to

trol THapansing Codling
merican Society for

Lo

Cossentine, |.F., et al. “Fumigation of Hapty Fruit Bins with Carbon Dioxide to C
Moth Larvae and Peniciliium Expanswn Link. ex Thom Spores.” HoxtScience
Fortcaitural Science. 2004 Apr.v. 39, no. 2 1 SO8G3 p. 429-432, DNAL, 8B

Daniels, James A Rajagopalan Krishnamurthi, Sved Rezve A Review of Tiffects of Carbon Dioxide oo Microbial
Growth and Food Quality. J. Food Protection. Ames, LA 1985, v, 48 (0) p.-532-537. DNAL 44.8 - J8Z4.
Absttact: Carbon dioxide is effective for extending the shelf-life of perishable foods by retarding bacterial
erowth. The overall effect of carbon dioxide is to mcrease both the lag phase and the generation time of
spoilage mictoorganisms; however, the specific mechanism for the bacteriostatic effect 15 not known.
Displacement of oxvgen and intracellular acidification were possible mechanisms that were first proposed sé}s:ﬂ
discounted by early researchers. Rapid ceflular penctration and altération of cell permeabiiity characieristics
have also been r{:porreci but their relatinn to the overall mechanism is not clear. Several researchers have
proposed that earbon dioxide may first be solubilized into the liquid phase of the treated tissue to form

* carhonic acid (HCOs), and investigations by the authors tend to ¢onfirm this step, as w ell as to indicate the

" possible diréctuse of carbonic acid for retarding bacterial \pm]'zge Moast recently, a metabolic mechanism has
bt‘c‘z studied by 2 number of researchers whereby carhon dioxide in the cell has negative effects on varous
enzymatic and biochemical pathways. The combined effects of these metabolic interferences are though to

gonstitute a stress on the system, and resultina sie\‘tﬁ;_g of the growth rate. The degree to which carbon
dioxide is effective gem_mlh* increases with concentration, but high levels raise the po:.eublhf'; of establi shlnt
conditions where pathogenic organismis such as Clostidium Borulinum may survive, Itis thrmﬂht that xuch
risks can be minimized \uﬁz proper sanitation and U:mpczzinu: conirol and that the COH}.{D(LCI"E] db**s]opmum
of food P‘lck‘}“}i"b SYStetns me}nvsﬂg carbon dioxide will increase in the o 'nmb years.

1D "Inﬁnvatlve separation process finding its way into the food industry.” Foed T cehnology,

{_}i.is_‘igG IL 1986, v 40 (6] p. 60 - 69, DNAL 3398 - F7398.

cr A rechnological process is described, ssing carbon dioxide insts s ,ﬂ}jerr!‘i ical state 1o selecnvely
extract and fractionate desirable {:ﬁmpmznn from a food mixture in 1 step. The basic supereritical process is
lustrated schematically and discussed. Various supercritical processing appl lications (e.g., the gszﬂducuon of
supercriticaily-decaffeinated tea} are described. The encrgy savings of supercringal fhad action for the food
industry are cited. | '

Hotchkiss, JH., Chen, J.H,; Lawless, FL.T. 1959, *“Combined Effects of C ;grbsm Dioxide Addision and Barner
Films on ’\hrrﬁbmi and Sensory Changes in Pasteurized Milk™ fournalof DRairy Sclence. Apr 1999, v. 82 e
American Dairy Science Association, Savoy, Til p. 6503-095 DINAL, 448 J822
Abstract The growth of psychrotrophic microorganisms is an important factor in the deterioration of
refrigerated pasteurized tilk. Dissolved CO; inhibits certain spoilage microotganisms in foods provided that
the meacrmg offers a sufficient barrier to €O evolution. The objectives of this work were, first, to estimate
the sensory threshold for swed COk in 2% milk and, second, to determine the relationship berween ~
microbial gtcwth and package barrier properties for pasteurized milk to whrrh O had beea addeﬂ at
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} Louccntmtu;m near the flavor threshold. Pasteurized milk was inoculated with a cock(‘m of spoliage
mictoorganisms, packaged in different batrier film pouches, and stored at 6.1 degrees € for up to 28 d. The
addition of CO; at concentrations of 8.7 and 21.5 mM increased the time needed to reach 10(6) ofu/ml from
6.4 d (no COy) to B.0and 10.9 d, rcapu,u\rcl\' in low barricr pouches. 111 ‘high bacier pouches, the time needed
to reach 10{0) cfu/ml was increased to 0.7 and 13.4 4, respecuvely, at €Oz concentations of 8.7 and 21.5 mM.
This increase represents an increase in shelf-life of approximately 25 w '7Lil 175, Microbial counts had longer lag
times and lower growth rates and took longer to reach statonary growth as the concentranon of COxincreased
in all films than did the control mitk. The control milk curdled in jess than 17 d, bu the test milk in the high
bartier packaging had not curdled ar 28 d. These data suggest that the shelf-lite of pasteurized reltgerated milk
could be extended by at least 25 to 200% at CO: concentrations near the sensory threshold.

AMann, DI, et al. “Efficient Carbon [Hoxide Fumigation of Wheat in Welded-steel Hoppc.r Bins.”" Applied
Engipeering in Agriculture. Jan 1999, v. 15 (1) p. 57-63. DNAL, S671.466 ‘
Abstracy: Two welded-steel hopper bins were modified for tumlganon with carbon dioxide (CO3) and a
methad for efficiently pugging the air from the bins was developed. Concentratons of CO; during
experimental fumigations were less than the concentrations predicted thLCﬁILUC‘le', but were high enough o kill
more than 99% of caged adult rusty grain heetles in three separate experiments. Berween 58 and 75% of the
CO; initially added remained in the bin at the time when the CO: conceatrations peaked. The positive results
from this research mean that stored-product insects in stored grain can be controlled using CO; rather than
continuing to rely on synthetc insecticides and fumigants that present health and environmental concerns,

Mazzoni, AM,, eral. “Supercritical Carbon Dioxide Treatment to [nactivate Aerobic Microorganisms on Alfalfa
Seeds, " Journal of Food Safety. Dec 2001, v. 21 (4). p. 215-223. F ‘ood & Nutigon Press, Inc., Trumbull, Conn.
DNAL,TP373.5] .
Abstract: The s upernrﬂlr:::l carbon dioxide (S3C- CO:) pro s pressurizing CO atnbier which
generates hqmd phase of carbon dioxide. Pressurized li - has a strong extraction capability of t‘)t‘g-.m'rc
and inorganic compaounds. The recent studies have also demonstrated thar antimicrobial effect of SC- CO: due
extraction somne cellular components of microorgani The efficacy of a supercritical carbon d:m.!da,
trearment on alfalfa seeds contaminated with Escherichia coli K12 was tested at 2000, 3000, and 4000 psi ar 50
degrees C. Samples were treated for 15, 30, and 60 min at cach pressure. Treated seeds were evaluated  terms
of germination characteristics. For aerobic plate count. the effect of pressure in the range of 2000-4000 psi was

ot statistically s,gz‘xﬁc.mt {p > (.05} even though 85.6 inactivation was achieved ar 4000 pst for !il”' min. For
E. coli, the reductions for 2000, 3000, and 4000 psi treatments for 15 min were 26.6, 68.1, and 81.3°
respectively. As the time was increased from 15 to 60 min at 4000 psi, the percent E. coli reduction mfn‘awd

‘o to 92.8%. The percent germination for all treatments was over 90%. There was no significant

chffcrencc (p > 0.05) in the permination rate of reated and untreated seeds. Supercritical carbon dioxide

treatments demonstrated a reduction of T coli K12 and total actobic counts withour affecting the germination
chazacteristics of alfalfa sceds (p < 0.05). This study was a step in the direction of improving safety of alfalfa
sceds used to produce fresh sprouts, which have been the cause of several cuthreaks.

lacement for Hexane

Unired States Agricultural Research Service. Carbon Dioxide Fxtracts Seed s Re
sirgrion, T20.C. Th

Process. A;gna_uirur'ﬂ research - Unired States Agricultural Rescarch Service, W
Mar 1982, v. 30 (9) p. 89

Solvent

Watkins, C.B. “Responses of Horticulmural Commodites o High Carbon Dioside as Related to ’\Ihdﬁed
Armosphere Packaging.” ngn'Tl;;g“h_n_ logy July/Sept. "(H"U v. 10 (3). p. 501-506,

12, A 7 Petition Justification Statemesnt” which provides justification for one of the following actions requested in
the petition: ‘ R ‘

Carbon dioxide is L.lrzcnth widely used in urgama handling, Tn light of the coure decision that supported Mr, Harvey
regarding the use of Rf;mhctic matenals in processing, we request tha. the National List be changed so that earbon
dioxide is moved From synthetc i §205.605/b)(8) to non-synthedc §205.605(a) in the National List of

d products labeled as “organic” or “made with

I\.uﬂ::gi‘cuinzral (non-oiganic) subxtn“r: es allowed in of on process

organic.”

14



Carbon dioxide for the production of aquatic plants § 205.609
April 3,2012

History and Alternatives

As described above, there are tnany sources of COx throughout the countrv, Some of these sources, from ethanol
fermentation and from underground wells, could be evaluated as non-syathetic. The NOSB recognized this during
the first review of COa, but decided that it was very difficult for buyers to determine the source of CO: when they
purchasc it, and therefore it would be appropriate to allow both the synthetic and non-synthetic forms. Therefore it
was added to the National List of Syntheties allowed (§205.603(b)) so that untraceable sources remained permissible.

s

T'he chart below indicates the main alternatives for the uses of carbon dioxide. In all cases (except possibly the
chicken slaughter using physical means) the alternatives are far more toxic and less acceptable or prohibited in an
organic handling system. Bécause of a fairly long history of usc in organics, there has not been much investigation
into alternatives that might be acceptable for organic food.

IHandling Acuvity Type of Lise Alternatives
Grains Storage/Herbs and Spices Pest control/ fumigant Methvl bromide, other chemical
) i fumigants.
Beverages: Soda, fruit juice, and beer Ingredient for carhonation | None for soda and juice, beer uses
recycled CO» from its own
. fermentation.

Nararal flavors, extracts, oils, Processing aid: extracting Fexane, other synthetic and non-
decaffeination. agent ) synthetic alcohols.
Chicken processing \ Slaughtering agent Decapitation.
Milk Handling’ Processing aid: microbial Chemical preservatives.

conteol : J
Seed treatment for sprout production Processing aid: disinfectant | High levels of chlorine.
Whipped Cream Propellant : | Chlorofluorocarbons..

Interpretation of the Organic Food Production Act (€

Here are a few OFPA citations for the discussion belown

§6502 DEFINITIONS. :

(21) Synthetic. The term ‘synthetic’ means a subsrance that is formulated or manufactured by a chemical process or
by a process that chemically changes a substance extracted from naturally occurring plant, animal, or mineral
sources, except that such term shall not apply to substances created by naturally oceurring biological processes.

§6510 HANDLING. ) :
(a) In General. [ior a handling operation to be certified under this chapter, cach person on such handling operation.
shall not, with respect to any agricultural product covered by this chapter 5 s

" {1y add any synthetic ingredient duting the processing or any post harvest handling of the product

£6512 OTHER PRODUCTION AND HANDLING PRACTICES. : : .
If a production os handling practice is not prohibited or otherwise restricted under this chapeer, such practice shall
be permitted unless it is determined that such practice would be inconsistent with the applicable organic certification

program.

Argument 1: Under the definition of synthetic used in both OFPA and the final rule, the starfing substance would
have to be derived from a plant, animal or mineral source. Carbon dioxide from air is not from any of these sources
and so the synthetic definition does not apply here. Therefore, following §6512, cited above, carbon dioxide should
be permitted because, the use of gas is not prohibited or restrcted under the chapter. '

Argument 2: In §6510 of OFPA, only syntherics used as ingredients are not allowed. Noting the carbon dioxide
usage chart, only for carbonation and possibly as a propellant would carbon dioxide be considered an ingredient. [ts
other uses are processing aids, extracting agents, and pest control and as such are not be required to be aon-
synthetic in origin, COz could therefore be required as an ingredient in carbonation from one of the non-synthenc
sources discussed above, but any source could be used for the other purposes.
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Interpreaion of the N - ional Organic Program Final Rule, 7 CFR Pare 205

This petiioner is awar

of various efforts by the NOSB and others to re-classify :;roups of ‘-ltbbt‘lﬂCiS used as
processing aids, cleaning agents, extractants, and packaging materiale. Because of the many uses of carbon dioxide,
some would fall under gach sub group under discussion. 'F'wo such interprerations in particular could apply already.

(c) is the Facility Pest Management Practice Standard. This paragraph states, “(c} If tic practices
prcwu'h.d f'm* in paagraphs (a) and (b) are not effective to prévent or control pests, a non-synthetic or syathetic
substance consistent with !:]1(. Mational List nay be apphed.” Concerning its use as pest control thiough atmospheric
modification of a grain or herb storage facility, carbon dioxide is part of tku\s pracuce standard. Regardless of the
outcome of the Harvey lawsuit on ingredients used m processed food, CO); should stay on the National List for this
specific use w meet this section of the rule.

Th ‘.mn% int:.’rptciatiun CONCErT 5 the uses t,)f‘cnfﬁun doxide as Flﬁ.ét‘.\’_trﬁttiﬂg agent for natural ﬂﬂ‘(l}rs, Gﬂs. and
decaffeination of coffec and tea. There is no definition of extraction in cither OFP.A or the NOP Final Rule. The
MNOSB proposed this definition: “Extraction: The concentration, separation and removal of a substance from a
plang, animal microbiological or mineral source. Materials used in plant crop and animal production may be
exteacted in any way that does not result in synthetic reaction as defined by §2103(21). The products of any other
methods of extraction shall be considered on a case by case basis and reviewed for compatibility uader OFPA
£2119(m(1-7)." (NOSB, 1995; Austin, T'exas). There 1s nothing that requires that an extracting agent be non-
wnti:\etm since there is none of it left in the final product and no chemical change has occurred in the extraction.
‘The final rule oaly prohibits *rol'ltﬁc syathetic solv ents in §205.270(c)(2), but would allow anvthm" elsc on the
MNational List. )

Availability Issues

Because carbon dioxide is iJ.tOdqu_‘d in many plqccs in many ways, and because transporting the highly pressurized
gas or hqu.u;! forlong distances 1s not particularly feasibly or desirable, some regions are at 2 very distinet
Lll‘adr.ll"zﬂldg&, if it were rcquircd to soutce nom-synthetic sources. Ethanol plant . 2 common source, tend t& be in the
grain producing areas of the country, while the mined sources are in M scipp1 New Mexico, and Colorado. In
industrialized areas such as California and the Noetheastern scaboard, the primary availability is from oil refining
operatons. When California cnmpaniu._s requested their suppiiers to ey to ger an ethanol source, they were informed
that they would have to get an entire raiicar full, about 80 tons of carbon dioxide. The storage capacity of a medium
size grain.processing operation ts about 24 tons, making a railear commitment not feasible. Organic handling uses
are a minsscule pt:rc:t-nmge of alt lhc- 02 used in the country and so this situation is not likely to change in the near

r:.z‘m}:c'

Conclusion ) . ) )

Carbon dioxide is an important part of many Organic Handling Systems for a wide variety of uses in a wide variety
of foods. It is safe, better than the alternatives, and compatible with organic production. It is essential that it remain
available to Organic systems in the face of changing regulatory issues. Therefore this petition is a request 1o re-
classify carbon dioxide in whatever way is necessarr to enable its continued use. i

Other References

Adr Liguide hmup personal communication with: Dav zd Cheng, Bay area sales agent; Chosune Bowsrobert, Chicago
office; and Tom Karae, manager of (O and NaO :nmufactu.ﬂng unit,
Kirk Othmer Encyclopedia of Chemical E}_Lhnulug\. 34 edition.
‘National Organic Standards Board, 1995 FAP review of Carbon Dio\ide

Attachments:

1. MSDS for Carbon Dioxide

2. Sources of COy in the United Staies (courtesy of Alr Liguide Group)
3. Carbon Dioxide Production Flow Chart

4. Original TAP Review for Carhon Dioxide.
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_ MSDS FOR
CARBON DIOXIDE (COMPRESSED)

Rev 2 {10/2000)

1. ldentification of the Substance/ Preparation

and of th_e Compan

Preduct Name: Carbon Dioxide (Compressed)
Chemical Formula: CO;

Company ldentification:  Energas Limited

Westmorland Street
Hull HU2 OHX
Emergency Telephone No: 01482 329333

2. 'Composition! Information on Ingredients

Substance/ Preparation; Substance
Components/ impurities: Contains no other
. impurities which will

influence the classification
of the product.

00124-38-9
2046969 (from EINECS)

CAS Number:
EEC Nu rpber:

3. Hazardous Properties

Liquefied gas.
In high concentrations may cause asphyxiation.

4. First Aid Measures

Inhalation:
Low concentrations = of carbon.
increased respiration and headaches.
In high concentrations may cause asphyxiation.
Symptoms - may include Joss of  mobility/
CONsCiousSness.
Vietim may not be aware of asphyxiation.
Remove victim to uncontaminated area wearing seif-
~ contained breathing apparatus.
Keep victim warm and rested. Call a doctor.
Apply artificial respiration if breathing has stopped.

Skm} Eye Contact:
Flugh eyes copiously  with water for at least 15
minutes. Obtain medical assistance.

5. Fire Fighting Measures

_Suitable Extinguishing Media:
All known extinguishants can be used.

Specific Hazards:
‘Exposure to fire may cause contamers to. rupture/
explode. Non-flammable. .

- Specific Methods:

dioxide cause.

if safe to do so, stop flow of product.
Move container away or cool with water from a
protected position.

Hazard Combustion Products:
None.

Special Protective Equipment for Fire Fighters:

In confined spaces use self-contained breathmg
apparatus

8. Accidental Release Measures

Personal Precautions

Evacuate area.

Ensure adequate air ventilation.

Wear self-contained breathing apparatus when
entering area unless atmosphere is proved o be
safe,

Environmental Precautions
Try to stop release. :

Prevent from entering sewers, 'basements and’

workpits, or any place where its accumulation can be

dangerous.

Clean Up Methods
Ventilate area.

7. Handling and Storage

Handling:

Refer to Energas Storage and Handling mstructlons
Use only properly specified equipment which is
suitable for this product, its supply pressure and
emperatura. | :
Open cylinder valve slowly to avoid pressure shock.
Do not allow backfeed into the container.
Suck back of water into the container
prevented.

Contact Energas Limited if in doubt.

must be

$terage:

~ Keep container below 50°C in a well ventilated place.

8. E}_g-pbsure Cun_trels! Personal Protection

Exposure Limit Value:
LTEL 5000 ppm (8 hr TWA ref. period)
STEL 15000 ppm (15 min. ref. period)

Personal Protection:
Ensure adequate ventilation.
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MSDS FOR
CARBON DIOXIDE (COMPRESSED)

Rev 2 (10/2000)

9. Physical and Chemical Properties

Appearance/ Colour: Coldurless gas.

Odour: Odourless
Meiting Point: -56°C
Boiling Point: -75°C
Critical Temperature: 30°C

Relative Density (Liquid): 0.82 (hquid = 1)
Relative Density (Gas): 1.82 (air= 1)
Vapour Pressure @ 20°C: 57.3 bar
Solubility (water): 2000 mg/l

10. Stability and Reactivity

Stable under normal conditions.

11, Toxicological Information

Carbon Dioxide is classified as a non-flammable,
non-toxic liguefied gas. It is normally present in
-atmospheric air at a level of approximately 350 parts
per million (0.035%). it is & normal product of
metabolism being held in bodily fluids and tissues
where it forms part of the bodies normal chemical
‘environment. In the body it acts in the linking of
respiration, circulation and vascular response to the
demands of metabolism both at rest and in exercise.

The effects of inhaling low concentrations of carbon
dioxide are physiologically reversible but in high
concentrations the effects are toxic and damaging.

The effects of carbon dioxide are entirely
independent of the effects of oxygen
deficiency. '

NB

- The oxygen content in the atmosphere is therefore
not an effective indication of the danger. It is possibie
- {0 have an acceptable low oxygen content of 18%
and a high carbon dioxide content, of 14% whrch is
very dangerous.

Individual tolerances can vary widely, dependant on
the physical conditions of the person and the
temperature and humidity of the atmosphere, but as a
general guide, the effects of inhaling varying
concentrations of carbon dioxide are likely to be as
foliows:- .

'43. Disposal

Concentration by Volume - Likely Effects

Slight effect on chemical metabolism after
exposures of several hours,

1t0 1.5%

3% The gas is weakly narcotic at this level,
giving rise to deeper breathing, reduced
hearing abiiity, coupled with headache, an
increase in blood pressure anci pulse rate.
-5% Stimulation . of the respiratory centre
. occurs resulting in deeper-and more rapid
" breathing.  Signs of intoxication will
become evident after 30 minutes
exposure.

-Breathing becomes more laborious with
headache and loss of judgement.

5-10%

10 -100% When the carbon dioxide concentration
increases above 10%, unconsciocusness
will oceur in under one minute and unless
prompt action is taken, further exposure
to high levels will eventually result in
death.

- The recommended exposure limit for carbon dioxide

is 5000 parts per million (0.5%) by volume, calculated
on an 8 hour time weighted average concentration in
air.

Depending on regulatmns in individual countries
carbon dioxide concentration peaks up to 30000 parts

-per million (3.0%) in air are aliowed, where by the

duration of exposure is between 10 minutes and 1
hout. ;
Cardiac or respiratory defects are ltkely to increase
the hazards of inhalation.

Wherever any - doubt exists, the recommended
exposure lmit of 5000 parts per milion carbon
dioxide in air should be regarded as the maximum
level of the individual concerned.

12. Eco!omca% msormatmn

May contribute to the “Greenhouse Effect” when
discharged in large quantities. )
May cause pH changes in water.

onsiderations

Vent to atmosphere in a weil ventilated place.

Do not discharge into any place where its
accumulation could be dangerous.

Contact Energas Limited if guidance is required.
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14. Transport Information

UN No. 1013
Class/ Division 22

- ADR/RID item 2.5°A
Emergency Action Code 2RE App "A’"

Hazard ldentification No. © 20

CEFIC Tremcard No. 11-1/20036

Labelling ADR ~ Label 2: Non-toxic, non-
flammable gas.

Avoid transport on vehicles where the load space is
not separated from the driver's compartment.

Ensure vehicle driver is aware of the potential
hazards of the load and knows what to do in the
event of an accident or emergency.

Ensure all cylinder valves are closed and not leaking
and the load is firmly secured and complies wnh the
applicable regulations.

15. Regulatory Information

EC Classification : Not classified as a dangerous

substance.

- Symbols - road transport symbols are used and
- selected fo the most stringent product
~classification. ‘ .

EC or ADR - Label 2 : Non-toxic, non-flammable
gas.

- Risk Phrases _ '
RAs Asphyxiant in high concentrations

- Safety Phrases
59 Keep container in a well ventilated place.
523 Do not breathe gas.

16. Other information
Valve Connection:

BS 341 No. 8

Ensure all usérs of this product understand the
hazards of asphdation. :

Before using this product in any new process or
experiment, a thorough material compatibility and
safety study should be carried out,

Details given in this document are beheved correct at
the time of going to press. -

Whiist proper care has been taken in the preparation-
of this document, no liability for injury or damage
resulting from its use can be accepted.

Refer to Energas Limited General
Handling Data Sheet for further details.

Safety and
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CYLINDER IDENTIFICATION TO BS EN 1089-3
GROUND COLOUR : DUSTY GREY (RAL 7037}

ENERGAS GENERAL SAFETY AND HANDLING DATA

1. GENERAL

Ondy frained persons should handle compressed gases
Observe all regulations and local requirements regarding the
storage of containers.

Do not remove or deface labels provided by the supplier fc{ the
identification of the container contents.

Ascertain the identity of the gas before using i,

Know. and undersiand the properties and hazards associated
with each gas before using it. :

When doubt exists as to the correct handiing rroteéure for a
particular gas confact the supplier.

2 HANDLING AND USE

Wear stout gloves.

Newver fift a container by the cap or guard unless the supgplier
states it is designed for that purpose.

UUse a ftrolley or other suitable device or technique for
transporting heavy containers, even for a shorl distance.

Where necessary wear suitable eye and face protection . The
choice between safety glasses. chemical goggles. or full face
shieid will depend on the pressure and nature of the gas being
used. .

Where necessary for toxic gases see that seif-containgd
positive pressure breathing apparatus or full face air line
respirator is available in the vicinity of the working area.

Employ suitable pressure regulating devices on all containers
when the gas is being emitted to systems with a lower pressure
rating than that of the container.

Ascertain that all electrical systems in the area are suitable for
service with each gas.

Never use direct lame or electrical heating devices fo raise the
presssure of a container. Containers should not be subjected to
temperatures above 45°C.

Never re-compress a gas- mixture without consuiting the
supplier. Never attempt to transfer gases from one container to
another. .

Do not use containers as rollers or supports, or for any other
purpose than to contain the gas as supplied.

Never permit o, grease or other readily combustible
subsiances to come into coptact with valves of containers
containing oxygen or other oxidants.

Keep contamer valve outlets clean and free frem contaminants,
particuiarly oil and water. )

Do not subject containers to abnormal mechanical shocks whlcn
may cause damage to their vaives or safety devices

Never attempt to repair or modify container valves or safely
relief devices. Damaged valves should be reported immediately
to the supplier.

Close the centainer valve when&ver gas is net required even i
the container is still connected to the eqmpmen!

3 STORAGE -

Containers should be stored in a well ventilated area. = Some
gases will require a purpose built area.

Store containers in a location free from fire risk and away from
sources of heat and ignition. Designation as a no smoking area
may be deswahle

Gas containers should be segregated in the storage area
according to the various categortes

The storage area should be kept ciear and access shouid. be
restricted to authorised persons only , the area should be <learly
marked as a storage area and approprlate hazard warning
signs displayed (Flammable Toxic etg,).

The amount of fammable or toxic gases should be kept o a
minimum.

Flammable gases should be stored away
combustible materials. .

from other

Comamers held in storage should be pericdically chec:ced for.
general condition and leakage.

Containers in storage shouid be properly secured to prevent
toppling or rolling

Vertical storage ' is recommended where the container is’
designed for this. B o
Container valves shoulkd be tightly . closed and where

appropriate, vaive outlets should be capped or plugged. Protect -
containers stored in the open against rusting and extremes of
weather

Containers should not be stored
encourage corrosion

Stere full and emply containers saparatezy and arrange il
containers so that the oldest stock is used first.

in conditions lkely to

Energas Limited
Haslams Lane

- Engineering and Weldmg Limited
Westmorland Street

Hulf Alfraton Road
" HUZ OHX Derby, DE22 1EB
Tel: 01482 329333 Tel: - 01332 364121
Fax: 01482 212335 Fax: 01332 291590

PRODUCTION SITE ADDRESSES

Energas Limited
Brownroyd Street

Off Thornton Road, Bradford
West Yorkshire, BDB 9AF

Tel: 01274 549000

Fax: 01274 548181
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Carbon dioxide for the production of aquatic plants § 205.609

Known Carbon Dioxide Sources in the United States

Source Nameplate
PRODUCER |CITY ST ZIP Type |StartYR| {Capacity)
<Confidential> Richmond VA 23241 Acid 85 90

Saint Johns AZ 85936 coa-p 80 100
Brandon MS 39043 coz-P 88 800
Brandon MS 38047 Co2-P a8 1000
Guymon OK 73942  CO2-P 400
Denver City ™ 79323 COz2-P 85 210
QOdessa ™ 79761 COz2-P 90 350
Green River WY 82935 COo2-P 91 300
Rock Springs WYy 82901 co2-P 98 400
Cortez CO 81321 CO2-w 50 150
Walden cOo 80480 coO2-W 85 300
Brandon MS = 39601 cOoz-w 2002 700
Brookhaven MS 39601 CO2-W 2002 700
Goshen Springs MS 39208 cO2-w 93 300
Madison MS 39110 COo2-wW 88 750
Star MS 39167 cO2-w 87 1400
Bueyeros NM 88412 cO2-w 85 270
Clayton NM ° 88415  CO2-W 87 180
Valley NM 88412 CO2-wW 70 120
Price uT 84501 cO2-W 2002 220
Cumberland MD - 21501 Cogen 2000 150
Poteau ~OK 74953 Cogen 91 200
Bayport X 77507 EC 82 350
Beaumont TX 77701 EC 95 250
Cedar Rapids 1A 52405 Ethni 86 - 500
Clinton IA Ethnl 91 250
Eddyville IA 52553 Ethnl 94 240
Galva A 51020 Ethnl 2002 150
Muscatine IA 52761 Ethnl 1994 500
Decatur L 62523 Ethnl 80 800
Pekin iL 61554 Ethnl 82 650
Pekin iL 61554 Ethnl 1985 300
Pekin L 61554 Ethnt 86 300
Lawrenceburg IN 47025 Ethnl 88 120
South Bend IN 46601 Ethn! 85 480
Washington IN 47501 Ethnl 2000 400
Atchison KS 66002 Ethnl 67 140
Colwich KS 67030 Ethnl 2003 100
Russell KS 67665 Ethnt 2002 300
Hopkinsvilie KY 42240 Ethnl 2005 150
Albert Lea MN Ethnl 2001 260
Bingham Lake MN = 56118 Ethni 2000 260
Claremont MN 55024 Ethnl 2004 250
Marshali MN. 56258 Ethnl 89 200
Preston MN Ethnl 2002 400
Winnebago MN 56098 Ethnl 98 225 .
Winthrop MN 55396 Ethnl 1994 120
Macon . MO 63552 Ethnl 2002 400
Aurora NE 68818 Ethnl 2001 120
York NE 68467 Ethnl 98 200
Scotland SD 57059 Ethnl 98

21
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Known Carbon Dioxide Sources in the United States

Loudon
Loudon
Monroe
QOshkosh
Stanley
Decatur
Decatur
Benicia
Carson

El Segundo
Long Beach
Martinez
Richmond
Torrance
Wilmington
Delaware City
Augusta
Barbers Point
Chicago
‘Woaod River
New Orleans
New Orleans
St. Paul
Toledo
Memphis
Baytown

- Texas City
Ferndale
Corpus Christi
Marmet
Cherokee
Courtright ON

Medicine Hat AB

Augusta
Creston

Fort Dodge
Sioux City
East Dubuque
Dodge City
Donaldsonvitie
‘Pollock
Beatrice
Beatrice

Lima

Enid

Verdigris
Woodward

St Helens
Borger
Dumas
Hopewell
Hopewell
Hopeweli

Carbon dioxide for the production of aquatic plants § 205.609

37774
37774
53566
54902
54768

- 35602
35699
94510
90744
90245
90747
94553
94850
90503
90748
19706
30917
96707

* 60607
62095
70126
70126
55124
43659
37501
77521
77591
98226
78426
25315
35616
48060

30917
50801
50501
51064
© 61025
67801
70346
71467
68310
68310

45801

73701
74116
73802
97051
79007
- 79029
23860
23860
23860

22

Ethni
Ethni
Ethni
Ethnl

2001
84
2004
2003

2003
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Carbon dioxide for the production of aquatic plants § 205.609

April 3,2012

Known Carbon Dioxide Sources in the United States

Cheyenne
Lawrence

iaPorie

WY

KS
X

82002
856045
77572

23

NH3 77 - 450

PO4 84 100

SNG X 120
Source Key:
Acid neutralization of sulfuric acid by-product
coz-P pipeline from a distant well .
COZ-W  weli (underground CO2 source) at location
Cogen byproduct of Co-generation plant
EO Ethylene oxide production by-product
Ethnl Fermentation of ethanol source
H2 hydragen plant for oil refining
N.Gas Natural gas well mixed with CO2
NH3 by-preduct of ammonia production
PO4 phosphoric acid production by-product
SNG synthetic natural gas plant



April 3,2012

Carbon dioxide for the production of aquatic plants § 205.609

i CYFOIS NOTINREALUTE TER{OTER
| P SpTER[ES ¥ WE SwpVERems Krjuwed 61 feoqbResi) peivsoq

CPEIAARET ANNVKIG Ho kuipusdel 'Rayr weyje wE Binaanid
TR fuaadeassy buvseg  cSyed geg Apsaewpessdds yy eies
TIRF pur mrAEERS) ey Sadd padend BT MPINRTP EoRIES prebyy

woizanrdisia

"WOTTMPONd WyYESTR

woivd KATTenb-wbin ‘ernd po hssvawanpee sreee) o3 -ﬂ._n!i
TespEndapiy ‘esfiwien a0] ge] anuiadisd s¥a vi spvARlUY afpopisd
A% ek pre sajdems 1ERL  TISuNSsiey feaivon £ pyend Eopaey

i peaminzs $2v bETeRY [I¥ 5O viiodes Ceswvid Sersesaesd fpy
REPINIEY 19 pewsspind &y Lapieey {orreae K11]emb enonu ey

THMLNNT X WD

Bl B S e |

paddrge <wfs wie waTeR TEITIEpYSd 85y Kip wopand ¥ Uy ereyed
#37 Lip ssnpasd ot pewn ouTE W) pYRhYY spgunip vogies B
‘Watddrie o) PEIq SAp 05 TIUT A0 weye paw aeesnid Ymeapiy
WEIA w3aiq ‘off Sap DIV peessadess §7 emos {gg YL CAoER

oy b vangesd aITFEES NN whnpayy d1dvedeonys o) paddors ey
o Sntwiad To) sup cwessd sy dap v ooy gedyd e per S84
PRI g4 @3 apuedEs K5 4) e1ven Tuwl woyswsdes Ssngeald Aot

W oa wamip oy pinbll Too Sicog soy Lip pu weelsepasd ang

) ROLLMOOEA 337 KS
~uareEEidens Jo sSels PRGISE Sl 03 ¥ouq pedid wiv sek

SUPE] g odes yuen ervgs doo] $1aA08T dodes ¥ PR sjEA [RERR)
diaire o grim paddpnbe Sa% ENOFE [IY  "doE~ 'Bisd OB wnoqw 3@
paate e san Sinewsid puy SInieisdeel waeyn yuw) shesoys Lyroedes
Gah o5y ¥ fuTivine safus voyveedss vv ghnosqy secly segt pinbIt
aprenip womren Chisd got Afmrewproadde tv fuyaesy ‘periebyg

W1 FpIROTE Wesiy S 4 b0 “Bied £ 19 1svospuod rodwa

T mn wnIp AeEY SeatsEl STMimms 41  Cvotseesdess (o SAEIY

gen Futeoi{ar Sho Frisbueiane 108y DA puw sajesidesd ja

AL OAY QA PRI 1) BeIshr woTIEIEbTIZEE wjuaemy BHL

O 30T

CRNTTend mpwsbopety gu pAF PEETTIRd

Aragapdund wr soddlane saryETrrIseg s butavef dat “Syvd pog aw
PIAbC] rptNoTy voQIEs sqi T b pE|Teq sav seevd djqTEuepuDe
~HRE RGO pEw  CEabospdy Cepprotioe #ra ToWwWINE BIUYN BwAlon
PedEI IV AARNRERNINIP W OWMT apREj meu gy Arpwiga cSyed gog
100w papinbic €f Ta a1 eAbge Jewewod Bo om0 paceer

U SINIUB WM] SPINOYP GOYIED BNL  CMOPO Io G3TWD RIGRUOTIINLGO
AP dEYRINGE TR iW IRE1 OITTEIERioes sperkio o 'efie
SEIFHOI[E je Susail Div Saowe) 3146 EIEI11) SOGIES DEYRATION
wheorgl seneed wowy To) aae o 409~ mopig YEpedees v o prADES]
EY MERGEiSw Sivda FeAsp w aaaws wany Do eyl precess ¥y

&

oy fie funpy Sxyn FWIfr) L1e w8

WoTyT vasaed 1901) Fodea SpTNDIp Uodaes BinERR qbry suy

L s it oty

- .
CHOTHTEREMO jo BSRY I8 IN1jY {raowss
Srnleron gufa Tdeis woresesdens svnn-nn-ul wARBATUTRE TR0Y
ey P SRIwA 1 (A pane s Edennow B Mg Loos spiERIp dogEeg
“hisd gf Afewesienidde uy sebrie oy TAPRE B M SiGrEe rdeay
GSa1IF vaiend n Butqsey ul pesganewssd weqy e ees Doy aug
CEPR TER CESER ¥ Riele S maanws dpjviiddy 1onpesd

W CERIIRAR WRISLIIT (O JEeRE 8 wel) paEvIIAn Y01
uﬂ.vu&r_nlo-.tc}uu-u:l-qnvqluicx-wu_...um!u

Lol

Tox + YEY  wew dwdywyws boawew 4 STY o PRED oo+ I emeem BEHE 5 PR

iogssEs {duie |

maeaplyagses

. ™ S srmnAserd [aTERseNied seuta puy Eoar ¢ wnbu Top s S5 1Py

s da1s 16 sinibeieuve swy 21 tsopeid-fy  wweriind SEEANTFUS 10 0y sawndesa orikpeses aoy SIMpd PRETTIRER Ame By “temn PAeyEtae

EOIBEY [0 MIBIINTMNY BN 6T yenposdedy  ebazply | TN JU Gofiejussany sgd oy 4. &g

ToD # poewiisd - WURIT ¢ (TR Jen] yenpivex '
BN PR (10 [AN) [URPTERZ woa) wed puswive S R I o + tuy . B0 20 BLTEE 0% dn Aapsad w1 epqel een peamaey
SR JO BamE peien wqy 9f 3onposd- g o OH1SnpoId wilower Joj seb (wrnIwe sy . oD MYY J0 SEDIMNOS
. : undasgii Jo sImyoeieire e Uy anpasduly  wTeey ’ ’
wiwgduoyd PIw  saTwOqIEn . .

wmrpes - 3y eegdwosd  wnypes
OfH & Tad b Pogwben  weee PouUm o Coofep

Prow aysowivond uu.n:.waaau, 21 xg

8 OO ‘ ’ anna oo . | .
Aunu.xnnn RORWYD 0IAGTT : mwu

-l

¥aERIGNOD HoLYA 20D [

P Fireodres s marg sisudsogd’ : k2 nrgld I r]
WYROR JO BIR36fREew v uy dompaadolq  wassdeens a1 0§ L]
ROL BT ' ’ o
BITIVEL XEAATTEC B 5

SEMTE AT 002

TIOIE BYD HSWI

MNVE NOTEHVAXT
TINSSTHA #OT

srss suz

[

C taeRE - oI%4 )
Epmﬁzauvnﬁaumﬁﬁg

WO ,
. : N WEIATHLS
i JATINTIIASIA
bYEE §0E —.;w

ANVL A0l LoD arndrt

| ¥ESHIaKRoD

)

. . 4
o . mnsTava e A
HE EQ.. ? DMITOOY - .r.u\ ) . BOJ TIDENE MO4VA ‘
Lo SHTLIENIHT o

. DISd 08

oSt - . TossTROID

5182 gre-ow) EovIs oHg ) (5132 oot} 2viw Ime .

.

© AT

1ia
I LRe] i i Epn owy oln
ROGUYD  WHINYIY | vAowme P _E:__Mm.u TUNCSETS IR
AIINATION  CHIVALLON HALVA . oHTt000 WAZYH oH11000

o

Tenowz
YAEVM

Addns
- b
HY

24



Carbon dioxide for the production of aquatic plants § 205.609

April 3,2012
NOSB Materials Database 1
Commeon Name Carbon dioxide Chemical Name
Other Names
Code #: CAS Code #: Other
N. L. Category Non-agricultural MSDS @vyes Qno
Family

Composition
Praoperties
How Made

Type of Use
Specific Use(s)
Action

Combinations

OFPA

N. L. Restriction
EPA, FDA, etc
Directions
Safety Guidelines

State Differences
Historica! status

internationi status

CO,.

colorless, odorless gas or white opague solid.

Can be recovered from flue gases from coal burning, from synthetic ammonia and hydrogen plants, from
fermentation of sugars, by a lime-kiln operation, from sodium phosphate manufacture, or from natural
carbon dioxide gas wells. All of these processes are in commercial use and which is used is
determined by local individual conditions. (details of each process are in the Kirk-Othmer Encyclopedia
of Chemical Technology).

Action

carbonation of beverages. % ropé—\ \Qn‘r ) ex’ﬂ‘ﬁth o N\a\\oa "a’m"ﬁa‘;

acts as a preservative to inhibit growth of mold and bacteria, as well as being a flavor enhancer.

Processing

Status
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Carbon dioxide for the production of aquatic plants § 205.609
April 3,2012

NOSB Matefials Database

2119{m)1: chemical interactions
2119(m)2: toxicity & persistence  Not Applicable
2119(m)3: manufacture & disposal consequences

2119(m)4: effect on human heaith

2119(m)5: agroecosystem ‘bicloay. - Not Applicable
2119{m)6: alternatives to substance

2119(m)7: Is it compatible?

Kirk-Othmer Encyclopedia of Chemical Technology, 3rd. Ed.

see also attached.
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Carbon dioxide for the production of aquatic plants § 205.609
April 3,2012

USDA/TAP Reviewer
Comment Form

Material: Carbon Dioxide
Reviewer: Bob Durst

Is this substance Natural or Synthetic? Explain (if appropriate)
This substance is natural. '

This materia] should be added to the National List as:
Synthetic Allowed — . Prohibited Natural
Non-synthetic (allowed ingredient) Non-synthetic (allowed processing aid)
—w. This material does not belong on the National List because:

L R e

Are there any restriction or limitations that should be placed on this material by use or application on the
National List?

Must be listed on the label if it is an ingredient (carbonated beverage for instance).

Please comment on the accuracy of the information in the file:
The file is accurate.

Any additional comments or references?
It should be used only in an oil-free grade.

Do you have a commercial interest in this material? __X__ No; Yes

Signature Date

Comments on the 7 criteria in the Organic Foods Production Act:

1) Detrimental interactions: None

2) Toxicity, breakdown products, persistence: No problems.

3) Contamination during manufacturing and disposal:

4) Human health effects: Suffocation hazard in extreme concentrations.
5) Interactions with ecosystem: No detrimental ones.

6) Alternatives: In some applications nitrogen.

7) Compatible with sustainable agriculture: Yes.
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Carbon dioxide for the production of aquatic plants § 205.609
April 3,2012

TAP REVIEWER COMMENT FORM for USDA/NOSB

Use this page or an equivalent to write down comments and summarize

your evaluation regarding the data presented in the file of this potential

Natiornial List material. Complete both sides of page. Attach additional
 sheets if you wish. '

This file is due back to us by: ubm%'s;g:\k 2}5\; 14y

Name of Material: Ca\r‘\DO\”\ D\o;ude.

Reviewer Name: Mo €, Mu'\mﬁ:
. . h i

Is this substance Synthetic or non-synthetic? Explain (if
appropriate) . .

Non ~ sty o _

If synthetic, how is the material made? (please answer here if our database

form is blank) :

This material should be added to the National List as:
& Synthetic Allowed Prohibited Natural

or, %X Non-synthetic (Allowed as an ingredient in org:inic food)
. Non-synthetic (Allowed as a processing aid for orgamic food)

or, this material should not be on the National List

Are there émy use restrictions or limitations that should be
placed on this material on the National List?

Please comment on the accuracy of the information in the file:
Soodl hecurte Mo o | -
Any additional comments? {attachments welcomed} ﬂuﬁ&%"»’*‘*
Ma.b,_mw e buacd as  Goa b A ool — »
W "‘(’ CA’E}—&M + e ) W""& P {_m%wmf\‘”\\m

l ‘ _ ) ') Also u_an.{ﬂ. as & -zCUH\:)M ~Cv~ et~ + Sr;fr,,,c_,g. _
Do you have a commercial interest in this material? Yes; No
Signature N~ Date Y)>0|as”

OO 3
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Carbon dioxide for the production of aquatic plants § 205.609
April 3,2012

TAP REVIEWER COMMENT FORM for uSDA/NOSB

Use this page or an equivalent to write down comments and summarize

your evaiuation regarding the data presented in the file of this potential
Mational List material. Complete both sides of page. Attach additional

sheets if you wish.

|This file is due back to us by: P}\JC‘J\\JS\' ARy
-

Name of Material: Q é(\)ﬂl\} D“_;Qg.ghg_

Reviewer Name: D Z}“é'u:ﬂeg MogaiEealuo TR

Is this substance Synthetic or non-synthetic? Explain (if
appropriate) : :
.C:‘u‘ atbiedid
If synthetic, how is the material made? (please answer here if our database
form is blank) '

This material should be added to the National List as:
L~ Synthetic Allowed ' Prohibited Natural

or, _ Non-synthetic (Allowed as an ingredient in organic food)
Non-synthetic (Allowed as a processing aid for organic food)

or, _thi_s- material s'hduld not be on the National List

Are there any use restrictions or limitations that should be
placed on this material on the National List? g.. ¢

Please comment on the accuracy of the information in the file: f)m!

Any additional cnmm_ents? {attachments welcomed)
"Bl wirl PR fﬂe[wuam 6:6{ peRrocels (m-lf (e uhf{?{'ﬂ‘ thefm , L‘ﬁee;fmi) Alroured

AR CRY oGz fReetng o elth hoat (on fecdr.

Do you have a commerejal interest in this material? Yes; < No
/ ( h}) {? 3 - '
signature _[_ Vaur] Date 7/30/?5
/ 14 I Li K { ¥ B
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Carbon dioxide for the production of aquatic plants § 205.609
April 3,2012

TAP REVIEWER COMMENT FORM for usna/NosB

Use this page or an equivalent to write down comments and summarize

your evaluation regarding the data presented in the file of this potential
National List material. Complete both sides of page. Attach additional

sheets if you wish. _

| | This fi!e is dl_.m back to us by: P&g%\j}s\‘ ?

Name of Material: Cadoom Dioxide
VRevi'ewer Name: /? T/’/ 62/{ Eﬁ '

is this substance Synthetic or non-synthetic? Explain (if

appropriate) g / ﬁfzeé’ __/

~ If synthetic, how is the material made? (please answer here if our database
form is blank) .

oD WFO  ATIRCEED

This material should be added to the National List as:
Synthetic Allowed ‘ Prohibited Natural

or, l//Ntm—syml}_etic (Allowed as an ingredient in organic food)
.~ Non-synthetic (Allowed as a processing aid for organic food)

or, this material should not be on the National List

Are there any use restrictions or limitations that should be
placed on this material on the National List? '

Mo — SYNTHET?
- Please ¢mmm¢~mj= on the accuracy of the information in the file:

Geo D

Any additional comments? (attachments welcomed)

Do you have a commercial interest in this material? Yes; Vﬁ)
7

Signature // /@ Lottt . Date f/ u:ﬁf—-_ o
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