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

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. 

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

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

 § 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 (CO2)  -- 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). 

CO2 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 CO2 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 CO2 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  CO2  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 
CO2 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. CO2 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 CO2 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  
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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, §§ 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. CO2 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, §§ 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, §§ 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, §§ 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, § 

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, § 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. 
CO2 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 
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