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Organic Certification  Trade Association

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

ITEM A _
CCOF, Tne. is submitting this petition to change the Eiqt’mg of Carbon Diexide from synthetic in §205.605b3(8) to
non-synthetic §205.605/) in the Natonal List of Nonagrie u]mm] Inun organic) substances alloweddn or on

Plﬂ&.fhb&d pm&t.cts Iabeled as “organic” or “made with organic..

FTEMB-
he substance’s cominon name.
Carbon Dioxide

.- The manu ? ctures’s narme, address and telephone number,

ot

El

ﬂwrr are tany

M

ee attached list of Known CO; Source Facilities in the United States.

3. The intended or current use of the substance such as use as a pesticide, animal feed addigve, processing aid,

nonagricultural ingredient, sanitizer or disinfectant.

A list of the crop, livestock or handling activities for which the substance will be used. If med for handing
l\.iﬂChldAﬂg processing}, the substance’s mode of action must be described. '
Carbon dioxide has many uses in Handling. Incloded in this petition:

Handiing Actvity

Type of Use

Made of Action

(irains Storage

Pest control/ fumigant

Modifving atmosphere of storage bins by
replacing oxygen with CO: kills pests by
suffoeation and prevents new ones,

Herbs and Spices

Pest control/ fomigant

Same as above

Ingredient for carbonation

Carbonation resulis from CO; being
pumped into beverages. Also retards
microbial breakdown.

Beverages: Soda, frait juice, and
beer
Production of natral flavors and

CXTEACES

Processing aid: extracting agent

Oleoresins can be separated from other
plant components inn a supercritical houid
CO; environment, Temperature and
pressure vary to wash soluble compound
from plant bulk.

Ol Production

Processing aud extoacting agent

CO; can help break o P piam parts 1o
cnable oil 0 be extracted withous hexane.
It also improves the antioxidant content
of eil, allowing it fo keep better.

Chicken processing

Shaugh Lermg agent

Chickens placed in pure (O cannot
breathe and suffocate.

Milk Handling

Processing aid: microbial
control

€02 is dissolved into milk (post

pqitﬁuﬁza?i(m‘i to insctivate microbial
decomposition. Keeps micmbca from
Ghbaiss
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Seed treatmnent for sprout Processing aid: < Alfalfa seed can be soaked in
production ' ' concentrated CO: solution to kill seed
| bome pﬂ?heaﬁm 45 aitemaﬁve e in-‘rh
‘ v chloine.
Whipped cream .| Propeilant Adds prection of food from serosol ca
Frasie storage Pest control : | Pre-conditioning stone fruits in LU»

helps them withstand controiled
atmosphere storage,

Coffee decaffeination Processing aid: extracting agent | Separates caffeine from cotfee m&mui
harmfal chemicals.

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

(Jameﬂ dioxile comes from many sources and 'cfwmml conditions determine which souzce is available in which
aréa. {See attached st of known CO; sources int he United States.) However, as 2 natural ocournng marerzai 2 Bon-
wmhemc designation is appropriate. Major sources are described here: ‘

By-product of oil retmery operations - In order to geaemtﬁ hydrogen for oil refining, methase gas is
cz\pescd to steam 1o create hydrogen and carbon dioxide, The reaction is as follows:
CHy + 2 HO s SO0 4+ 4 Ha
The resuling mixtre stiil has some moisture and uncracked methane in it. T'o purify the carbon dioxide,
the water is rernoved by drying, Then the mixture is distilied in a column uader pressure which removes
hydrocarbons and }z\;fdmcrcn Once the CO:z is purified, the amount of impurities is in the parts per
billion (ppb) range. It L,Dllid be argued that the methane gas is non-synthetic, 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 CO» available in urban areas near either coast, or areas where there are ol

- refineries. Captuzing the COn prevents it from rising into the atr as poliuzzon from the refinery.

b. By-product of ethanol producton - Ethanol for fuel s produced by fermentation of the natoral H’Lsﬂ’a 1S i
corn or other grains. Carbon dioxide is given off in dns reaction and is captured for many uses, The
reaction is as follows:

CeHinOe — 2 0H0OH 200,
There ate impurities associated with the carbori dioxide produced this way, such as aldehydes, glycerol,
higher alcohols, and acids. These impurtities may be removed either by use of activated carbon absorbers
(the Backus process) or by the Reich process of purification. :

. By-product of ammodia production - The reaction and process here is the same as for oil refineries
except that air is involved in the progess so that the ratio of hydrogen to aitrogen is sufficlent 1o
synthesize ammonia. For cach'ton of ammonda produced, more than 2 ton of carbon dioxide 1
generated. '

4, Underground wells - Deposits of carbon dioxide occur nnderground, frequently in association with v
natiral gas deposits. The ?ﬁmm deposits aze located in \hsnmppx New Mesico and Colomdo. These
deposits frequently have natural gas as an impurity and this s separated from the COz by absorption.

¢, f, g, b By-products of chemical synthesis - Carbon diexide is given off in reactions to produce sulfuric
acid, phosphonic acid, ethylene : oxide and from co-g Lmrmm} plants, Some of these plants punify and sel}
the CO; produced from these reactions.

6. A summary of any av ailable previons reviews by State or privare certification programs or mi‘er organizations of

the petitioned sabstance. 7 :

None available except the NOSB-TAP review from 1995 (attached). In the 199 )5 TAP review, one TEVIEWST stated

the substance should be considered non-syathetio, ome reviewer said either waxthrm or non-svathetic, and one said

synthetic. All three reviewers recommended carbon dioxide for the National List. The NOSE noted that it could be

from several sources and it was not always easy 1o determine which source was available, Therefore they added it to
he National List as synthenc so that both ﬁ’]fi;]"ﬂ and synthetic sources could be used.

o)
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Information regarding BPA, FIDA, and State regulatory authorty registrations, including registration numbers,
Not Applicable.

8. The Chemical Absteact 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 aumber: FR6400000

EEC sumbes: 2046969

9. The substance’s physical properties and chemical mode of action including {2) chemical interactions with other
substances, especially substances nsed in organic production; (b) toxicity and environmental persistence; ()
environmental impacts from its use or manufacture; () effects on human heaith; and, '{f:) effects on soil organisms,
crops, or hvestock. '
Physical pmpfmr:b, colorless, odorless, non-flammable gas or white opagque solid ("dry ice™); can be liquid under

pressure { nupemnmai 07, Boiling Point: =783 “C. Freezing Point -56.6 "C. ¥ apor pressure at | 70 °F: BB psi
For modes of action in the various uses in organic handling, see the chart above in section #3,

. Carbon dioxide is usually the end pmdm‘f of other processes and so has relatvely lirtle chemical interaction
with other substances used in organic pmdum@n, ~
b. As a basic component of the atmosphere, it has a high' eav. ironmental persistence but this is not bad except
to the overarching concern about global warming. At the rites occusring in air it {s completely non-toxic and
is exempt from having an LD30. ' : - '
¢. Most of the sources of carbon dioxide are reclaiming the substance from other primary processes. Assuch it
is recycling something that would otherwise be gwen off into the atmosphere. However, it is Hkely to be
released into the atmosphere anyway after its use in organic handling and so no evaluation can be made as 1o
the overall impact on glebal warming and CO; ennichment of the atmmp‘nsm from organic uses. The
manufacmre of refined pewrolevm, etﬁanel ammonia, orencigy are the primary manufactoring protesses
that carbon dioxide is purified from and each of them have \igﬁlh\,ﬂﬂt negative environmental impacts.
Ethanol production aiso has some positive environmental impact in zeciucmg the amount of non-repewable
energy needed. However, the purification of the CO: from these sources does not substantially change the
impact that the primary process has on the environment, S :
d. ALl oxygen breathing organisms will suffocate in pure COh, 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.
e. Although not relevant for organic handling uses, plants benefit from carbon dioxide enrichment of their
enviromment, such a5 can be done in greenhbouses '
10, Bafety information about the substance mciudmg a Materia] Safety Dam ‘:hw‘ (MSDS) and a substance report
from the National Institute of Lmu@nmenta] Flealth Studies. ’
: \i‘sD\ attached.

11. Research information about the substance which includes comprehensive substance research reviews and
research bibliopraphies, including reviews and bibliographies which present contrasting positions 1o those presented
by the petitioner in supporting the substance's inclusion on or removal from the National List.

Ahmadi, H, WV Biasi B Mitcham, 1999, “Control of Brown Rot Diecay of MNectarines with 15% Carbon
Dhowide Xumnphau"’ lousnal of the American Society for Horticubtural Science. Nov 1999, v. 124 (6) B
08712, Alesandria, Vo DNAL, 81 5012
Abstract: Effects of short-term exposure to a 15% COs atmosphere on nectarines [Prunes persica {L.) Batsch
ectarine Group) Summer Red] inoculated with Monilinia fructicola (Wine) {Causal agent of bmwn Tot)
were investigated. Nectarines were inoculated with spores of M, fructicols and incubated at 20 degrees C for
24, 48 or 72 hours and then transferred o storage in either air or air enviched with 15% CO;z at 5 degrees C
Frait 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 . Non-inoculated nectarines were stored and treated likewise for

vﬂmtmﬂ of post-harvest fruit attributes to determine their tolerance to 15% CO.. Incubation period aftet

[ 5]




inocalation, storage duration, and storage ai‘z'z‘{)*phere had highly sipnificant c‘fi’t‘(?t'a on fnut decay. Afeer 3 days
ripening in air at 20 degrees €

demonstrating the fungistate effect of 15% COn

the progression of brown rot dis ase was rapid in all inoculated nectannes,

uly 28-3% 1004, Miﬂﬂe po], - hiinm:s(:ﬂ:a. DNAL,

\b‘»inu : Th toletaneces of horticgltural commaodimes o COZ are outiined, as are also the associated
hiochemical and physiological aspects of differences i rolerance between and within commadity types. These
toderances are related 1o f«s«:pm‘;an to the use of maodified atmosphere packaging BLAP) dunng storage.
Commodities vaty w idely in their responses to elevated CO2, and low tolerance to the gas limits isuse o
mdintain quality in some cases. Factors such as cultivar and post-harvest treatment before imposiag high CO2
can influence responses of commcs;im 5 to COZ, but are rarely considered i culnvar selection or in
commerc inl application. A better understanding of the physio olog ogy &ﬂd biochemissry of commedity responses 1o

5 requited for'increased use of MA

Cossentine, ].F., et al. “Fumigation of Hmpty Fruit Bins with Carbon Dioxide to Control Diapausing Codling
Moth Larvae and Pesdcilliom Expansum Link. ex Thom Spores.” HortSgience. American Socikety for
Fomcaltural Science. 2004 Apr. v, 39, no, 2 1022636803 p. 420422, DNAL, SBLHe

i3

r:‘d!iiclb, Tamu; ﬂ% sgup alan Krishnamurthi, Sved Rizvi. A Review of Effects of Carbon Dioxide on Micrabial
’’’’ ¢ 1. Food Protection: Ames, LA 1985, v 48 (6) p.532-537. DNAL 44.8 - J824
w};jsi;g;,”g Lazbom dzc»mdt. is effective for extending the shelf-iife of perishable foods by retarding bacterial
growth. The overall effect of carbon dioxide is o mcrease both the lag phase and the generation time of
spoilage microorganisms; however, the specific mechanism for the ba seteriostatic Lriszct 18 00t known.
Displacement of oxygen and ini'r‘auﬁui - acidification were possible mechanisms that were first propased then
discounted by eatly rescarchess. Rapid celluiar penctration and altéxation of cell permes ability characieristics
have also been reposted, but their relation to the overall mechanism s not clear. Several researchers have
proposed that carbon dioxide may first be solubihized into the liquid phase of the teated ossue to form
* carbonic acid (H2CO0s), and investigations by the authoss tend t© confirm thig \tcP as well as to indicate the
possible direct use of carbonic acid for rLLazdmgr hacterial spoilage. Most recently, a metabolic mechanism has
been studied by a namber of researchers whezeby ¢ carhon dioxide in the vell has negative effects on varions
enzymatic and biochemical pathways. The combined effects of these metabolic interferences are though o
cofstitute a stress on the system, ,md resultin a biowuzg of the growth rate. The degree to which carbon
dioxide 1s effective wmmllv increases with concentration, but high levels mise the possﬁmm‘ of establishing
conditions where pathogenic organisnis such as C oseadium Botulimum may survive, Itis thought that such
tisks can 'be minimized with proper sanitation and temperature control, and that the commercial development

of food packaging systems employing carbon dioxide w ill increase in the coming years,

Drztezak, 1.0 “‘lﬂnﬂvmvc wp.aramm process finding its way into the food industry.” Eood Technology
Chieago, IL 1986, v, 40 (6) p. 60 - 69 DINAL 3898 BV 308,
Abstracy A [cchﬁaiogual process is described, using carbon dioxide in 15 5 I}‘J{‘lfﬂﬁ("i] state 1o selectively
extract and fractonate desirable (,umpsmu“l ts from a food mixture in 1 step. The basic supereritical process is
lastrated schematically and discussed. Various s upercritical processing 'vﬂpf i .¢., the producton of
supercritically-decaffeinated tea) are described. The energy savings of supere uid extraction for the food
industry are cited. :

Forehkiss, |. ]T Chen, 1.HL; Lawless, FI.T. 1999.7C ombimned Effects of € ,lann Dioxide Addition and Barrer
Fiims on ok Cha Emlmaiu! Diairy. Science. Apr 1999, v. 82 (4
American Dairy Science Association, Savoy, Tl g 690-695, IONAL, 44.8 J822
Abstrace The growth of psychrotrophic nucroorganisms is an mmportant factor in the deterioration of
refrigerated pasteurized inilk. Dissolved CO; m}nbizs certain spoilage microorganisms in foods provided that
the pat_hv dng offers @ sutficient bat vier 1o ©O: evolution. The obiectives of th work were, first, to estimate

the sensory threshold for dissolved 00 i 2% milk and, sccond, o determine the relationship berween

mictobial giuwth and package barricr properties for pasteurized milk to which COk: had been added at

werabial and E:c nsory Changes in Pasteurdzed Mik”




concentrations near the flavor threshold. Pastcurized milk was inoculated with a cockiail of spoilage
microorganisms, packaged in different barder film pouches, and stored at 6.1 degrees C forup fo 28.d. The
addition of C trations of 87 and 21.5 mM inczeased the time needed to reach 10(0) ofu/ml from
6.4 d (no COy 1o B.Land 109 4, .upuu\” ely, in low barrier pouches. in high barner pouches, the time needed
to reach 1046) ofu/ml was increased 109 7 and 134 4, EC%pLCﬂVCiT“, at CO concentrations of 8.7 and 21.5 mAL
This increase repre s, dicrobial eounes had longer lag
times and lower growth rates and ook longer to reach stationary growth as the concentmation of COyincreased
i all fitms than did the con mitk. The control mitk curdled in fess than 17 d, but the test milk in the F:ugh
barrier packaging had not curdled at 28 d. “’wa{ dgt;;i f;utrgrest that the shelf-life of pastenrized refrigerated milk
coukd be extended by at least 25 to : i

¥H8 AN moredse in Hhﬁ;li'ﬂif_ of approsimately 25 0 2

Mann, D. D‘, et al “Hificient Carbon Dioxide Fomigation of Wheat in "Welded-steel Hopper Bins.”
Engnesring in Agrzcuim- Jan 1999, v, 75 (1) p. 57-063. DNAL, 5671.A00
Abstract Two welded-steel hw}pcz bins were modifled for fumigation with carbon dioxide {CO;) and 2
methaod for efficiently purging the alr from the bins was developed. Concentrations of CO; daring
experimental ﬁnmuauum were less than the concentrations predicted theoretically, but were high encugh o kil
more than 99% of caged adult rusty grain beetles in three separate experiments. Berween 58 and 75% of the
CO initially added remained in the hin at the thime when the CO; concentrations peaked. The positive results

from this research mean shat stored-product Insects in stozed grain can be controlled using CO: rather than
continuing to rely on synthetic insectiades and fumigants that present health and environmental CONCerts,

23, Food & I\qmmoa ]r’r\,.sa,, Im:,_, zrx.smbu}l, (,uxm.

Tourngl of Food Safery. Dec 2001 v. 21 (4. p. 215
IP373.5762

- The supercritical carbon dioxide (SC- CO1) process involves pressurizing
a,anemtes hqmd phase of carbon dioxide. Pressurized lguid CO» has a strong extraction capability of organic
and inorganic compounds. The recent studies have also demonstrated that antimicrobial effect of SC- CO: due
extraction some cellular components of microorganisms. The efficacy of a supercrinca | car bon dioxude
srearment on alfals seeds ammﬂﬁnatﬂd with § ichiz coll K12 was tested ar 2000, 3000, and 4000 psiar 50

in a chatnber which

degrees C. Samples were treated for 13,30, and 60 min ateach pressure. Treated seods were evaluated in rerms
3{ *memtmi} charactenstics. Eﬂnr aerobic plate €Oul’l‘-‘ the effect of pressuze in the range of 2000-4000 pst was

inactivation way achieved at 400

sig . v en &E1oudl 30 px, for 60 min. For
E. coli, the mdacuom for 20040, % 0, and 4000 psi treatments for 15 min were 26.6, 681, and 81.3%,
respectively. As the time was mcrm‘«ed from 15 to 60 mia at 4000 pei, the percent B, coli reduction increased
from 51.3% o 92.8%. The percent germination for all treatments was over 9%, There was ao significant
difference (p > 0.05) in the germination rate of treated and untreated seeds. Supescritical carbon dioxide
treaiments detnonstrated a reduetion of B coli K12 and total aerobic counts without affectng the g germination
characteristics of alfaifa seeds (p < (0.05). This study was a step in the direction of improving saia{}? of alfalfa

seeds used to produce [resh sprouts, which hw been the cause of sev eral threaks.

R bidﬁbLﬁCdﬂ“ significant (p >

Unired States Agricultural Research Service. Carbon Dioxide Fxrracts Seed Ohls Replacement for Hexane Solvent
United States . .*nugitu.ai Rescarch Service, Washington, D.C. The Service,

Process, Agncultural research -
AMar 1982, v. 30 (9 P 8.9

des 1o Figh Carbon 1:);0‘;;(’2 = a5 Related o Modified
00 v 10 (3 p B0

Watkins, C.B “i\f“%]‘)uﬂ‘«(,:« of Horticulmaral Commo
\Lnrmp.m-L Packaging” HorTechnelog July/Sep

12. A “Petition justification Statement” which provides justification for one of the following actions rey uested i
the petiion ’ '

Carbon dioxide is carrently widely used in {}tgzamc handling. In ght of the court decision that supported Mr. Harvey
tfegarding the use of Sf,fﬁl'ht’tl«: matenals 1 t’na. ms_ \au{mai List be changed so that carbon
dioxide is moved from synthetic in | 3 ‘ 5(z) in the National E,

Nﬁﬂﬁgl tumzml (non-organic) suh\tmc:?s .sliam ed i in ot.on processeq iheled ;

‘made with
organic,




Fhstory and Alternatives :
As described above, there are many sources of COs bmughem the county. ‘\ome of t ‘
fermensation and from undérgrousd wells, could be ev: this during
the firstreview of CO;, In H Lii‘LidL‘d that 12 was very dnﬁuzh inx b1 ers o dr’:t(:, hen they

pmrﬂase i, and therefon ¢ : sthetic non-synthetic forms. Therefore it
was added to the Na ucmai f,,l!-si, {}1 b}'m}:d_&a axlcm.ad % g

> ¢ possibly the
aEﬂe or prohibited in an
>t Been much mvestigation

"The chart below indicates the main alierpasives for the uses of carbon dioxde. In all cas

chicken slaughter usimg physic the alternatives are far more toxic and less acc
organic handling system, B CANSE r:t @ ”xir], forig history of use in organics, there has
into alternitives that might be accepiable for organic food.

Handling «‘\cm-m,r : Type of Use Altermatives
Grains Storage/Herbs and Spices Pest control/ fumigant Methy] bromude, other chemical
) . Emm gants.
Beverages: Soda, froi juice, and beer Inpredient for carbonation 1 Ivone for soda and juice, beer uses
' tod CO» from its own
_ fermentation.
1eal flavors, extracts, odls, ' Prrsce«iﬂg aid: extracting Hexane, other synthetic and non-
decaffemation. agent - gyathetic alcohols.
Chicken processmg , Slaughtering apeat Decapitation,
Milk Handling Processing aid: mictobial Cherical preservatives,
conenl : )
| Seed treatment for sprout production Processing aid: disinfectant | High levels of chiorine.
Whipped Cream ‘ Propellant ' Chiorofluorocarbons.

kY

Interpretation of the Organic Food Production Aot (OFPAS
Here are a few OFPA citations for the discussion below

t6502 DEFINITIONS, E

(21) Synthetic. The term ‘synthetic’ means a substance that is formulated or manafactured by 2 chemical PIOCESS OF
by a process that chemically changes a substance extracted from naturally ocourning plant, animal, or mineral
sources, except that such term shall not apply to substances created by naturally oceusring biological processes.

G510 HANDLING.
{2} In General. For a handling operation to be certified under this chapter, cach person on naah handling o},n:mtmn
shall not, with respect to any agricultural pzodaf? covered by this chapter )

{1} add any sy nthetic ingredient dyring the processing or any post harvest handling of the product

f6512 OTHER i’ix@i)f(“ TTON AND HANDLING PRACT TF T—’?
If a production o1 handling practice is not prohibited or otherwise restricted under this chapter, suc h practiee shall
be permitted unless it is determined that such practice would be inconsistent with the applicable organic cestification

program.

£

Argument 1: Under the definition of ww‘rhena uzed in ’mth OFPA and the final rule, the starting substance would
have to be derived from a plant, atsmal or mineral source. {arbon dioside imm dir is not from any of these spurces
and so the synthetic definition does not apply here. Therefore, following §6512, cited above, carbon dmmda— shoyuld
be permitted because the ase of gas is net prohibited or restricted under the :haptu

Argument 2 In §6510 of OFPA, only synthetics used as ingredients are not allowed. Noting the carbon dioxide
usage chart, only for carhonation and possibly as a propellant would carbon dioxide be considered an inprediens. Trs
other nses are ;)ruwm.zmr aids, extracting agents, and pest control and as such are not be requited to bé aon- -«
synthetic in origin, €O could thesefore be 1 required as an ingredient in carbonation from one of the non-synthetic

Csources discussed above, buf any sowce could be used for LhL other purposes.

4]




ify ¥ groups of mbbt’mc* sused as
- of the manv uses of carbon dioxide,
gh sub group under discussion. Two such interpretations in particular could apply already.

proc‘csr*:«i‘slg_ aéds; cieazzmg agents, mxtm(:mm‘s and pﬂ Mgancr mate ﬁal Becan:
some would fail under

Section 2052 -'i( s the Facility Pest Management Practice Standard. This parag
provided for pamwmpnm {n) and {3 () are not effective (o prevent or control T
substance consistent with *iu ,mmaai List may be apphed.” Concerning its us
modification’of a grain ot herb storage facility, carbon diozide 1
outcome of the Harv ey lawsuit on ingredients used m pro
specifie use o meet this section of the rule.

h'states, “(c} If the practices

, & non-synhetic or synthetic

s pest control through atmospherde
we standard. Regardless of the
stay on the National List for this

The second 1!1%.."{)3‘:‘2?1'{1(}!} conc :‘mx 1he uses of car bon dioside as  an extr racting agent for natural flavors, oils, and
1 FPA or the NOP Fmal Rule. The
paration and removal of a substance from a

decaffeination of coffee
NORB pmpmﬂi 't}ﬂféi dﬁ’hﬁlf!ﬂn: “EXTITMZIE{)HI ihe
plang, animal mi clogical or mineral so piam crop and animal production may be
extracted in any way Eh at does not result in s ’ 13021, The prodacts of anv other
me*hﬂdn of e i 1 be considered on a case by case ‘mm ;md zw;ss‘ved for compatibility under OFPA
; 1:01-70. 5, Austin, Texas). There 1 nothing that reguizes that an extracting agent be non-
synthetc since thc:ic is none of it left in the final product md no chemical change has occurred in the extraction.
The final rule oaly prohibits volatile synthetic qoiwmx m i TO(c){2), but would allow anﬂ‘hji o efse on the
MNational List. '

Availability Tssues . ‘

Because carhon dioxide is ?mduwd in many places in many ways, and because tanspoiting the highly pressusized

- gas or liquid for losg distances is not particularly feasibly or desirable, some regions are at a very distinct
disadvantage if it wete required to soutce non-synthetic sources. Fthanol plants, a common source, tend 10 be i the
grain producing areas of the country, while the mined sources are in Misst issippi, New Mexico, and Colorado, in
industrialized ateas such as Califoraia and the Northeastern seaboard, the primary availability is from off refining
operations. When California companies requested their suppliers to'tey to get an ethanol source, they were informed
that they would have to get an entire railear full, abiout 80 tons of ¢arbon dioxide. The stor age capacity of a mednum
size grain.processing operation 1 abiout 24 tons, making a railear commitment not feasible, Uzgamc handling uses

rj

are 4 minscule percentage of all ?3‘1{' COe used in the country and so this situation is not Ekely to change in the near
’ mmrs, '
Conclusion

{Carbon dioxide is an important part of many Organic H‘m&]m(& Systerns for a wide variety of uses in a wide varicty
of foods. It 1s safe, better than the alternatives, and comparbie with organic production. Itis essentiaf thar it remain
available to Organic systems in the face of changing regulatory iss Fherefore this petition 3 a fequest (o fe-

k=)
classify carbon dioxide in whatever way y is necessary to enable s continued use.

1

Other References _ )
Adr Liquide Group personal communication with; David Cheng, Bay area sales agent; Chestine Bowsrobert, Chicago
office; and Tom Korue, manager of 00 and N0 mmuia«_nmﬂg GrHE

Kirk Othmer Encyclopedia of C }‘at’ﬂi(,.i] Technology
National Osganic Standards %mrd 1995 TAP review of Carbon Diovide.

;-‘"

ttachments;
REDIS for Carbon Dioxide v
. Sources of Oy in the United States foourtesy of Adr Ligusde Group)
. Carhon Dioxide Production Flow Chart
. Original TAP Review for C “arbon Dioxide.

i
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MSDS FOR v
CARBON DIOXIDE (COMPRESSED)

Rev 2 {10/2000)

1. identification of the Subszancei Preparation

and of i:he Comnm

Product Name: Carbon Dioxide (Compressed)

Chemical Formula: CO,

Fnergas Limited
Westrnorland Street
Hull HU2 OHX

Company ldentification:

Emergency Telephone No: 01482 328333

2. Composition/ Information on Ingredients

Substance/ Preparation. - Substance
Components/ impurities:  Contains no other
: impurities which it

influenice the classification
of the product.

00124-38-9

CAS Number: :
2046969 (from EINECS)

EEC Number:

3. Hazardous Properties

Liquefied gas.
In high concentrations may cause asphyxiation.

4. First Aid Measures

Inhalation:
Low concenfrations  of carbon
increased respiration and headaches.
in high concentrations may cause asphyxiation.
Symptoms ~ may - inciude  loss of
consclousness.
Victim may not be aware of a&phyx&atnon
Remove victim to uncontaminated area wearing 3&3?
~ contained breathing apparatus.
Keep victim warm and rested. Call a doctor,
Apply artificial respiration if breathing has stopped.

dioxide cause

Skin/ Eye Quntat:t
Fiugh eves copiously  with water for at least 15
minutes. Obiain medical assistance. ‘

5, Fire Fightiﬁg Measures

‘Suitable Extinguishing Media:
All known extinguishants can be used.

Specific Hazards
Lxposure io fire may cause cantamer& to rupture/
axplode. Non-flammable,

mobility/

LTEL

Specific Methods:

if safe fo 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 breathing

apparatus.

6. Accidental Release Measures

Personal Precautions
Dvacuale area.

£nsure adequate air ventilation. ,
Wear selfcontained breathing - apparatus  when
entering area uhless atmosphere is proved 1o 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 Handli ng msirustzens
Use only properly specified equipment which is
suitable for this product its supply pressure and
temperature. |

Qopen cylinder valve sEow!y to avoid pressure shock.
Do not allow backfeed into the container,

Suck back of waler into the cantamef must be
prevented.

Contact Energas Limiled f in doubt

$iarage

 Keep cﬁﬁtalne; below 50°C in a well ventilated place.

8. Exposure Qm%mlsﬂ ?ersenai Protection

Exposure Limit Value: ,

5000 pom {8 hr TWA ref. period)
STEL 15000 ppm (15 min. ref, period)
Personal Protection:

Ensure adeguate ventilation.
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9. Physical and Chemical Properties

Appearance/ Colour Colourless gas.

Odour: Odouriess

Melting Point: -56°C
Boiling Point. -T5°C
Critical Temperature: 30°C

Relative Density {Liquid),  0.82 {(iquid = 1}
 Relative Density {Gas): 1852 {air=1)

Vapour Pressure @ 20°C; 57.3 bar

Solubiiity {water): 2000 mgid

16, _Stability and Reactivity

Stable under normal conditions.

11, Toxicological Information

Carbon Dioxide is classified as a nop-flammable,
-pon-toxic Hauefied gas. It is normally present iIn
-atmospheric air-at a level of approximately 350 paris
per million (0.038%). it is & normal product of
metabolism being held in bodily fluids and lssues
whare 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 physiclogically 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. 1t is possible
- i have an acceptable low oxygen content of 18%
and a high carbon dioxide content, of 14% which is
very dangerous.

Individual inlerances can vary wzdely dependani on
the physical conditons of the person. and the
temperature and humidity of the atmosphere, but as a
general guide, the effects of inhaling varying
. goncentrations of carbon dioxide are likely to be as
follows:- ,

- 3%

Do not
“accumulation could be dangerous.

Concentration by Volume - Likely Effects
110 1.5% Slight effect on chernical mataba ism after
exposures of sevemi nours,

The gas is weakly narcotic at this level,
giving rise to deeper breathing, reduced

- hearing abiity, coupled with headache, an
increase in bicad pressure and pulse rate.

- 5% Stimudation  of the respiratory centfe

. occurs resulting in deeper and more rapid
breathing. - Signs of irtoxication  will.
become evident after 30  minutes
EXDOSUrS.

Esreathihg becornes more laborious with
headache and loss of judgement.

5-10%

When the carbon dioxide concentration
increases above 10%, unconscicusness
will poour in under one minute and unless
prompt action is {aken, further exposure
to high levels will eventually result in
death, '

10 -100%

“The recommended exposure limit for carbon dioxide

i5. 5000 parts per mition (0.5%) by volume, caiculated
on an 8 hour #ime weighted average concentration in
gir.

Depending on regulaimns in individual countries
carbon dioxide concentration peaks up to 30000 paris
per million (3.0%) in air are aliowed, where by the
duration of exposure is between 10 minutes and .1
hour. ,
Cardiac or respiratory defects are hkeiy o increase
the hazards of inhalation.

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

12. Ecological Information

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

13. Disposal Considerations

Vent to aimosphere in a well ventilated place,
discharge info any place where is

Contact Fnergas Limited if guaa@anae is r‘eqrswed
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14. Transport Information

LN No. 1613

Class/ Division 22
ADRRID item 2.5%A
Emargency Action Code 2RE App A

-Hazard ldentification No. 20
CEFIC Tremcard No. 11-1/20g38
Labeling ADR
flammable gas.

. Avoid transport on vehicles where the load space is

not separated from the driver's compariment.

Ensure vehicle driver is aware of the potential
hazards of the ioad and knows what o do in the
gvent of an accident or emergency.

Ensure all cylinder valves are closed and not leaking
and the load is firmiy secured and complies with the
applicable requlations.

18. Requlatory Information

EC Classification

Not classified as a dangerous
substance. :

- Symbols - road transport symbols are used and
Cselected  fo the most stringent  product
-classification. '

EC or ADR - Label 2 ; Non-toxic, ncn—ﬂammabie_

. gas.

- Risk Phrases
RAs Aspﬁyx ianiin h:gh s;eﬂcentrat;ons

« - Bafety Phrases
58 Keep coniainer in a well ventilated place.
323 Do notbreathe gas.

1§. Other Information

Valve Connection:  BS 341 No. 8

Ensure all users of this product understand the

hazards of asphyxiation.

Before using this product in any new process or
experiment, a thorough material mmpatebilti'y and
safety study should be aamed out,

Label 2: Non-loxic, non-

Details given in this document are believed correct at
the time of going {o press. : »

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

Refer to Energas Limiteﬁ General
Handling Data Sheet for further datails.

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

Ordy trained parsons showid handle compressed gases.
Observe all regulations and local requirements regarding the
siorage of containers.

Do not remove or deface |abels provided by the supplier for the
identification of the container conterts. :
Ascertain the identity of the gas before using ¥

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

When doubt exists a5 1o the correct ?*amdimq procedure for a
particudar gas confact tha supplier.

2 HANDLING AND USE

Waar stout gloves,

Never it a conlainer by the cap or guard unless the supplier
states it is designed for that purpose.

Use a trolley or other suitable device or tfechnique for
transporting heavy contaners, even for  shorl distance.

Wherse necessary wear suitable eye and face prelection . The
choice between safely glasses. chemical goggles. or full face
-shieid will depend on the pressure and nature of 3?"&! gas being
used.

Where necessary for foxic gases see - that self-contgined
positive pressure bresthing apparatus or full face air lne
respirator is available in the vicinity of the working area.

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

Ascerizin that all electrical sysiems in the area are suitable for
service with each gas,

Never use direct flame or electrical heating devices 1o raise the
presswre of a conteiner. Containers should not be subjected o
temperatures above 45°C.

Mever re-compress a gas- mixiire withoul ﬂmsnitzng the
supplier. Never altempt ic iransae' gases from one ucmamer He)
another,

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

Never permit ol grease or ofher readily combustible
substances 1o come info contact with valves of containers
containing oxygen or othier oxidants.

Keep coniainer valve ouliets clean and free from cmntam nants,
particidarly oil and water.

Do not subject containers to abnormal mechanical shocks which
may cause damage o thewr vaives or safsty devices. :

Never attempt 1o repair or modify container valves or safely
refief devices. Damaged valves should be reporied immediately
to the supplier. :

Close the container valve wheaever §as is not reguined aven i
the container is still connected to the equipment.

3  STORAGE

Contammers should be stored in a well ventilated area Some
gases will reguire 2 purpose buillt area.

Siore containers in a location free from fire risk and away from

sources of heat and zgnmun Designation a5 & no smoking area
may be desirabie. :

Gas containers should be segregated in the sturage args
secording to the various categories,

The storage area should be kept clear and access should be
restricted to authorised persons-only | the area should be clearly
marked as a siorage area and approgriale hazard waming
signs displaved (Flammable Toxic elo ).

The amount of Bammable o7 loxic gases shc uld be kept io a
minimum.

Flammable geses should be slored away
combustible materials.

fram ~ other

Containers held in storage should be periodically chew(acf for
general condition and leakage.

Contdiners in storage should be properly secured io prevent

foppling or rolling .

Vertical storage is reuommen{ied where the container s
designed for this,

Container valves should Be fightly - closed: and where

appropriste, vaive outlets should be capped or plugged. Protect

containgrs stored in the open against rusting and extremes of

weathar.

Containers should not be stt:a‘ed
SACOUTAYE COMOSION,

Store full and emply Conlainers separateiy and af’ange all
containers so that the oldest stock is used first

in conditions  lkely o

PRODUCTION SITE ADDRESSES

Ensrgas Limited
HMasiams Lane

Engineering and Welding Limited
Wastimortand Street

Energas Limited
Brewnroyd Street

Hull Alfreton Road Off Thorston Road, Bradiond
HUZ OHX Derby, DE22 1E8 YWast Yorkshire, BOB BAF
' Tel: 01482 329333 Tel: 01332 364121 Tel: 01274 549090
01482 212338 Fax: 01332 281580 Fax: 01274 548181

Fax.




Known Carbon Dioxide Sources in the United Siates

Source Namaplate
PRODUCER  |CITY 8T 2P Type | StartYR| {Capacity)
<Confidential> Richmond VA 234 Aci 88 a0
Saint Johns AZ 85936 co2-p 20 100
Brandon MS 39043 Coz-P 88 800
Brandon M3 384y CORP a8 1000
CGuymon QK. 73842 CO2-P 400
Denver City TX 79323 R 85 210
- Odessa TK - 79781 Coz-P 80 350
Green River . WY B2935 Coz-p 1 3006
Rock Springs WY  B2901 Coz-p 98 440
Cortez ' Co o 81321 Co2-W 80 150
Walden GO BO48D COZ-W &5 300
Brandon MS 39601 CO2-W 2002 700
Brookhaven M5 38507 co2-W 2002 700
Goshen Springs MG - 39208  CO2-W 23 300
Madison MS  3eiio COR-W a8 750
Star MS 38167 CO2-W 87 1400
Bueyeros MM BB412  COZ-W 85 270
Clayton NM 88415  COZ-W 87 180
Valley NM 88412 . COZ-W 70 120
Price T 84501 CO2-wW 2002 220
Cumberland MO 21501 Cogen- . 2000 . - 150
Poteau 0K 74983 - Cogen 91 200
Bayport T 77807 EQ 82 - 350
Beaumont TX 70N 2 85 250
Cedar Rapids A 52405 Ethni 85 - BGR
Clinton A “Ethnd 91 250
Eddyville A 52553 Ethnd 94 240
Galva A 51020 £thnb 2002 150
Muscatine A 52761 Ethnd 1984 500
Decatur i 2523 Ethnl 80 BOO
Pekin iL 61554 Ethnl 82 650 .
Pekin il 51554 Ethnd 1965 300
Pelin iL 81554 Ethnd 86 300
Lawrenceburg N 47025  Eihnd 88 120
 South Bend IN 48601 Ethnl 85 480
Washington. IN 47501 Ethnl 2000 400
Atchison K& 88002 Ethnd 87 140
Colwich K§ 67030 Ethnl 2003 100
Hussed K8 87885 Ethnt 2002 300
Hopkinsville KY 42240 Ethnd 2005 150
Albert Lea MN Cihnd 2001 260
Birghaer Lake MM B5UE Ethnl 2000 260
Claremont MN 55824  Ethnl 2004 250
Marshall MN 56258 Zthnd ‘89 200
Praston - MN Sihnd 2002 400
Winnebago MN 58098 £k - 88 225
Winthrop MN 55386 Ethnd 1694 120
Macon MO 83582 Ethnd 2002 400
Aurora NE 58518 £thnl 2001 120
York NE  BB487 Ethnt 88 200
Secotiand 5B 57059 £ihnl 88 . 80




Known Carbon Dioxide Sources in the United States

‘Loudon TN 37774 Ethl - 2001 275

Loudon . TH 37774 oind 84 350
Monroe Wi 53566 cihnd 2004 400,
Cshkogh Wi 54902 £thni 2003 250
Stanley Wi 54768 Ethni 2003 . 300
Decatur AL . 35602 Hz 84 a0
Decatur - AL 35699 Hz . 87 120
Benicia - CA 84510 H2 20 . 300
Carson A 80744 H2 87 250
El Segundo CA aG245 - M2 - 2000 600
Long Beach CA- 90747 H2 87 650
Martinez CA 54553 H2 75 360
Richmond’ CA 94850 H2 78 425
Torrance CA 90503 H2 78 - 350
Wiimington o CA 90748 H2 77 300
Delaware Cily DE 18706 H2 71 500
Augusta . GA 30917 HZ 78 180
Barbers Point Hi a8707 ~Hg X 40
Ghicago L 80807 H2 B8 - 250
“Wood River L 62095 Hz . B8 260
New Orleans LA 726 HZ gt 480
New Orleans . LA 70128 H2 2003 200
51 Payl MM 85124 - H2 .78 250
Toledo OH 43659 H2 70 236
Memphis TN 37501 H2 84 70
Baytown X 77521 HZ2 78 Lo 400
- Texas City TX 77591 H2 71 180
Ferndale WA - 98228 Hz 79 650
Corpus Christi .. TX 78426 ~ H2 80 ' 850
Marmst WY 25315 N.Gas 82 1000
Cherokee Al 35616 NH3 ©8G 300
Courtright ON CAN - 48080 -  NH3 88 330
Medicine Hat AB  CAN CNH3 O 85 800
Augusta GA 30817 NH3 94 1280
Creston _ : A . BOBO1 NH3 o 77 215
Fort Dodge A T 50501 - NMB 71 C 400
- Sioux City tA 51064 NH3 . &8 250
East Dubuque i 51028 NH3 B4 550
PDodge City KS ~ B7801 . NH3 72 300
Donaldsonviie LA 70346 NH3 77 250
‘Pollock LA 71487 NH3 93 230
Beatrice NE . 68310 NH3 g0, 250
Beatrice , NE 88310 NHB 1985 225
Lima ' OH 0 48801 0 NH3 70 _ . BOD
Enid - OK 73701 NH3 77 350
Vardigrs : DK 74118 NH3 X 450
Woodward oK 73802 MH3 83 275
St Helens OR 97051 NG 8D 50
Borger TX 79007 NH3 77 160
Dumas TK 789028 0 NH3 B85 46
Hopewel VA - 23880 NH3 2003 -850
Hopewsl VA 23880 NME - BB 435

Hopewstl VA 23860 NH3 78 500




Known Carbon Dioxide Sources in the United States

- Chayenne

{ awrence
“i.aPorie

WY 82002

K& .. BB045
TTET2

TX

MH3 77 450
PC4 &4 : 140
SNG X 120 -
Source Key: ‘
Agid neufralization of sulfuric acid by-product
cOz-p pipeline from a distant well
COZ2-W-  well {underground CO2 source} at location
Cagen byproduct of Co-generation plant
CEC Eihviene oxide production by-product
oihnd Fermentation of ethanol source
H2 hydrogen plant for ol refining
N.Gas  Natural gas well mixed with CO2
NH3 by-product of ammonia produciion
PO4 phosphoric acid production by-product
SNG synthetlic natural gas piant




. “YRGHASE WOTERERASE IR TURIITIER

. PR AreREESS W WE BEERERAES KSjumes S48 teoieesl peivsog
wientd dotedepoad 58 Regas w Bel nogaws  Sied gy puw gag
RRRALEY RinvaRed B A FRETORN AN BG Af fuRitu PIBOR. WA SEELGLE

#ismwba ey ¢l Cheed g wegn Aedbiy et wanwedsd @ o Appessuet

CPRISAPAT SlGMRELE U bR GG Ceags Betre TTER BRnweR
wrq: traedewesy Bksng  cBiwd gep ApErewpessdde ge eIl
PIRE puF EXBEERI§ gued waNE pedend st EpYELTE weqied Pkl

HAtAAR IR

“wtrpEEpord Spiaoye

argtwy Attfenb-ufigy Yermd go soupaeangew sereel o3 eFApes
wuspundapy geftvien avg geq WS W Y § arpopied
B QURE BrE 2 BERE a4 o £ pyenl sogas

A pestiant Siv Matpesn (1e Fo wiioded ool Megesenesd Tpo
RERAOE R RE 1R pewsepaed sy SRpEesy fupjond FRUER

"HELREY REPTVAL

FEwRn] geRutRERy uy

peddegy sugs wie gores SRR pepTed Rl A5 sopaed w *f ereried

#af Rag ssnperd oF peek oeiw Y PIRETY appaa gy wegten g
‘HMddEn ang eE0lq 4T g4 Tl JRD weyr g -u_

ey & AVRER v WAYESEY 4 9wesk + ATH 6 Iul3

SET RS .
: iy
b EL LI T # L ¢ it &y v
TP ¢ POAECREEN  eee BEEIE & TS Jemy U
W PR (L8 (AR pAnpieEE weag awh pwinaws

B EINTIE O BIRIOEJREEE BYE WY Senposd-Ag ol

wawigdeangd GEaw  ITEagIen

T e af Eegdnadgd  meypos

ofH & Tar s Bogutes o EBECH o+ Kb

#EoW Syitoipdeand

pid FiEReres WARgee worg mrvudsagd’
EETROR JO SERRREINNEE s uy soepoadedq.  waegdioegg

WO BE
HATIYHE REEATTRG

QQ QO

m FOEXOTE NOWEED OIABTT

RORYD

UAENEOHOD WOdvAa TOD | S

L WEER eysGiY oy ST SIUY pesssadiu 7 soNe Lo WL Cmoue
63 e tangord saTFeie we glnorgs syteedenais oy paddinag Wy
W sangadad Egy g Reaad oy Aap v pedpd eogy pat fptte
‘hiud g op papledER BF.4Y RIWHR PMET SOTREEdNY INGEeE faid
el weaap &y pyabis Yoo Syonps sy dag F4 BgeRsapsad dag

: LS wIE AN

ruarwensdaas go slere pROIVE B ot (obg pedtd st seh

sari) pur sndes yeEs ssee Sool Stakond sodes B pUW SAgEA TREESE
Asdpre « 4yta poddpsle it oot 11y CE L THysE UE  PeowR je
HEITE R fre B dkitckrbed peiw it eredeen siege gusy shesons Syesedus
B 448w fHTERIRE eafhn voyswedes sv ghnoser el segt Pinlagy
dpeweag wobrwn . chysd gep Sqssewpuciade t¥ Gegaesy “perrabyg

W apTeeTE UegIRr S 4 0= Bied g B9 Seeepand. rodus

Teer wier WOFE EERE BEGAGHIEE N il woraddiberr jo. PherE
e Farpesgfor eie ferebuedane tweyg onr pae emsyseesidaen L3

wahe vk DAY Q34 peidsddo ot wiasdE woTIwabEIles Wy BYE

WOILTRIBAEETT

tRagpwnd spehopong §o pAW perrand

Apstsidans ay anlaine SACTETERINE ot Butawnf g4 *Byed por w
PASRIY GPINCIF GOMIEE SYL - CE it W] Toq ey wesel djgiEespvns
~oEE I WGRE P e .24 £ SQMMQH o I AT Y
AHBETryE BAERLLHIRIG w oMt ngeEg 3 2y Appwge  CGped fug
sntstiw dw pagpeabygg ey uﬂ._u B R ERORIHERAC P DI TACR

MO EIBIUD UBHE IPINGE GoYiva GHE  CIUEe 3o PINEE SIORMTRINGe
PR SEERIEEIS THRTE BERT FIURPRER RSN Srrelin 30 fEERe
“REgeate fe sesedy Due Saowis 4oide EXEFERY SOHIET PETEATEINC
whnoryt seaved wasy Tay agl ‘gl Pty vajedenp v o3 PRAtE]
EE EEERMTHe Rivga Sedem v srenes magg Ton s CpRecees 8§

EE IR TRANY Deuueidets woty LR¢ {eEtewE SIwe IRIIIY (TS 6

dhnorgy seeded Juat) todes Shivoip togres sinsesrd gAY woE

ROLAEITARNAE

-
“HOTEURIGENT fo ShEty ENNe IRTYE feaceisy
It eton fEtn Tdeie movdseidens Yok g sisHeERe ey
Bl pEO SRR WETA PORE L g g A # P Hugrey
“hied gef Afdwvsvacsdde oy sebheiE G THRRE 68 up sisrensdeen
HERTIE woReud o BurgEny R pekfsveensd By B seh iny ogg
cERh was e oae wslede SE saaee dgpesiddy yinpasd
RYYL  CHBRIRSE MERSHH QU [0 ISR @ I BREETEIED eSOt
yoepoided ek PUINIIFENEEE BY SETRSIE GOYItS [REET R

BTSSRI

i N

I

[EekZ « 0T%4 £
wsassy HOTLVEHOIRATY YIHOWWY
HOSSTHANOD  MOSSEMIHOD

HALTXE
ia )
* BASTEA BELG
ROSEYS.  VEDNOTY | TeAOHEY

RINATIOY  RRNATION HALVH

i+ Wy
srnassiord festmmgssRNet Segla puv

RETERRTFAS TT0 %Y Bawndess sradiesen aoy -
#fn.:»vax.un BRI NG SYT oF Sotposd.fey

twz + Ton
myianpord venomee o) suh w:u:aoﬁ |uEy
undoupiy go erayye WY A wwyﬂﬂ»ﬁa»ﬂ

HATIIPITEE ¥OL AuQ

Ll

qogEags 4date | axrsphyniates
Byt v a0 TIE eevoreiin Bt dyty

FEIAREY PR 1TV Smgh gy “temn fAeysige

wnlozply PEONARIR fO aufaeiemessy egt ty aoaposd.fe ’ LIS e

. wime 38 $1°65 on dn Anpand wy BEERH. BER TEIRIEY

fon wyd 40 SEDHADS

HHATOS
1 BEEAITHLG
FATINTTIIAEIN

o

CEI2ANE EYD RSYIA

SRR WE 002

FENSEIHA #0T
DISE S02 by ) !

SHILEENSNT

- fora gec-dm) movio omy

el

. BI%d af

oIRE G0E , M M 4
Huwa aoeols Lo arnary /J .
: L4
o} WERNIaHoD wUESEEL WL | A
BOA FIDIRINE UOIVA
YOSSTIA

eﬂmﬂ

LuHH ALYR ol

tstea S0} LY At

ER

%

* LUYHO MOTT4 NOLLONAOYd 3AIXOId NOFHYD

s w
FeakEn o Aaans
HAINN _M el

| HEIOND
: HIV

EON




NOSB Materials Database o 1
Identification | |

.. Common Name ‘Ga';'bon diﬂXidE' B " Chemical Name
Other Na.mes
Code #: CAS o Code #: Other
N. L. Category  Non-agricultural . Msps  @vyes Ono

Chemistry
Family ' '

Camposizion : CO..

Properties colorless, odorless gas or white opaque solid.

How Made Can be recovered from flue gases from coal burning, from synihetla 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 cond;imns (details of aach process are in the Kirk-Othmer Encyci opedza

of Chemical "Feahnoiogy)

| g;segActm:; |
specific Use(s) b o woo of beverages, {)rwp&\\an\’ ?,&)ﬂ‘ 'at.hm N\A\’\Gé 'Funga\;

Action acts as a preservative fo inhibit growth of moid and bacteria, as well as being a flavor enhancer,

Combinations

Type of Use Processing

. Status

OFPA |

N. L. Restriction
EPA, FDA, otc
Directions

Safety Guidelines

| State Differences
Historical status

Internation! status




NOSB Materials Database

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

-2119(m)4: effect on human heaith

.21‘19{m)5: agroecosystem biology Not Applicable
2119{m)6: alternatives to substance

2119(m)7: Is it compatible?

References

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

see also attached.




USDA/I'AP Reviewer
Comment Form
Material: Carbon Dioxide |
Reviewer: Bob Durst

Is this substance Natural or Synthetic? Explam (if appropriate)
“This substance is natural.

This materia] should be added to the National List as: :
Synthetic Allowed Prohibited Natural v
Non-synthetic (allowed ingredient) Non«»synﬁmtzc (aliowed processing aid)
’Z‘hzs matenal does not belong on the National List because;

e e ———

s ————-—"

e ————

Are there any restriction or Iim1tat}ﬂﬂ3 that should be ;:aiaced on this matenal by use or application on the
National List?

Must be listed on the Iabel if it is an ingméi‘gai {carbonated bevemge for instance).

Please comment on the as:cu?acy of the inf ormation in the file:
The file is accurate.

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

Do you have a commercial interest in this material? __X _No,___Yes

Si gnature f , Date

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

1) Detrimental zntemctzons None

2) Toxicity, breakdown products, persistence: No ymb]ema

3) Contamination during manufacturing and disposal:

4y 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.




TAP REVIEWER COMMENT FORM for uspaoss

Use this page or an equwalent to write down comments and summarize
your evaluation regarding the data presented in the file of this potential
National List material. €ompieta both sides of page. Astach addutianai ’
shaets if ymx wish.

This file is due back to us by: hgaog% ZC\ ‘\Qto\b

Name of Material: Car\;:.c::sr\ D\D}Hdﬁ

Reviewer Name: é"’\m o pal)

is this substance Symhg-tac or non»synthetic’? Explam (if

ap?ropﬂate) :
N i 5%%7 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 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?

Please mmment ‘on the accuracy of the information in the file:
?v%&._ Aﬁlwf;%&—- v/s‘\.—.—jt_gfv\
Any additional comments? {attachments weimmndp | Su prrecite
04

W /() Cﬂ/g}-ﬂ—b + e W S P '] ﬂ-e,aa:i‘ww}“”’\ L
Lace D,

Mlso vsed a5 < -‘;:UMQM Ln hndr + Spices,
Do you have a cammercml interest in this material? ____ Yes; No

v’Signatuva” o Date ﬁ)ae a5’

O~




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 potentiai
MNational List material. Compiete both sides of page. Attach additional

sheets if you wish. ,

|This file is due back to us by: F\\}O\gs*‘ ¥

Name of Mai:eriaiz QQ{\QOAB 'D\Qy.@f_

Reviewer Name: D@E“Ewg Montecalyo J&

Is this substance Synthetic or non-synthetic? Expiain (if
appropriate) : ’ . : :
| Ceatliedic
If synthetic, how is the material made? (please answer here if our database
form is blank) o ‘

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, ___ this material s'heiu‘!d not be on the National List

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

Please ‘commem on the accuracy of the information in the file: ?@:i

 Any additional mmm‘ams? (attachments weicammj |
- Alie wiel pop fﬁzfgﬂﬁm (;oik peRrocels {’g«i: (e whpped caesm , cheerrract) Alroured
ACA R0t (?ﬁ»ef?’hnf} o perptent (op foods |

Do you have a cﬁn?aal interest in this material? Yes; ¢ No
) | ,

: / . S
Signature | 9‘“&;.«/{/7 Date 7/&3]?5‘

7T




- 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
National List material. Complete both sides of page. Attach additional

sheets if you wish. ‘ ' :

"This ﬁle is 'd_uev back to us by: _elg%\lssf 8
Name of Material: C_a,_(bgrb ’D\‘Q‘Lia_ﬁ. |

‘Reviewer Na»me}: /? T% ﬂ 6‘7@ -

is this substance Synthetic or non-synthetic? l‘:‘xp!ain (if

appropriate] r/ Wﬁ _ /

G L (7% , ,
If synthetic, how is the material made? (please answer here if our database

| form is blank) = , ,
GoaD MFO ‘/%W&%d)

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

nr; "/Nemsyntheﬁc (Allowed as an ingreﬂient in 'organix: food)
- ¢~ Non-synthetic (Allowed as a processing aid for erganic 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? |

o — SYMNTHET?

- Please mmmen;" on the accuracy of the information in the file:

Goo >

Any additional comments? (attachments welcomed)

~

Do you have a commercial intexegi in this material? Yes; \rflga




