Safe Systems...

The BioSccurity Company 36 Commerce Sireet
Clastonbury, CT 06033

toli-free; B88.273.3088

fax: BAD.657.3388

June 14, 2006

www.biosalesystems.com

Bob Pooler

USDA /AMS/ T&M / NOP

Room 4008 - S, Ag Stop 0268 —

1400 independence Ave, SW &=

Washington, DC 20250 i

Re: Sodium Carbonate Peroxyhydrate Petition 0
Originally received by USDA NOP 12-20-05 -

Dear Mr. Pooler: e

Thank you very much for your quick response to our request to have the confidential
business information contained within the above-referenced petition removed from the
National Organic Program website. A good deal of this petition is comprised of
proprietary lab testing results to support our product, and as we discussed, BioSafe
Systems did not realize that any of this petition would be publicized.

Enclosed you will find a copy of the entire petition originally received at the NOP
on December 20, 2005. | have gone through the petition and identified every
page that should nof be posted on the website for public viewing with a red
“CONFIDENTIAL” stamp in the top right corner. These pages are all part of the
lab test results or portions of the BRAD for Scdium carbonate peroxyhydrate that
mention the test results and/or MRID numbers that correspond to specific tests.

If you require any further information, please do not hesitate to contact me at
(860) 657-2211.

Sincerely, | -

Kristen Knox-
Registration Manager
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ITEM A

1. Synthetic substances allowed for use in organic crop production.
ITEM B,

1. Substance’s common name:
Sodium Carbonate Peroxyhydrate. Also known as Sodium Percarbonate or
commonly known as baking soda and peroxide.

9 The Manufacturer’s name, address, and telephone numbern:
The manufacture of Sodium Carbonate Peroxyhydrate is Solvay Inc, 3333
Richmond Ave, Houston TX 77227. The name and address of the petitioner is
BioSafe Systems, 36 Commerce St Glastonbury, CT 06033

3. The intended or current use of the substance such as a pesticide, animal feed
additive, processing aid, non-agricultural ingredient, sanitizer, or disinfectant:
The current use of the substance is for the control of algae in water gardens,
ponds, lakes, and reservoirs as well as the control of invasive weeds such as moss,
liverwort, and pear] wort.

4 The mode of action for Sodium Carbonate Peroxyhydrate (SPC) is through

oxidation of the cell structure of algae and bryophytes. The SPC is a granular
form of hydrogen peroxide that is a dry, white, granular substance with a particle
size similar to table salt or sugar. The SPC goes into solution very readily and
when applied in bodies of water that contain excess amounts of algae, it reacts
with the proteins and enzymes that make up the cell structure of algae, and
oxidizes the algae on contact. When SPC comes into contact with bryophyte
organisms such as moss, liverwort, and pearl wort, it oxidizes the proteins and
efizymes that makeup the cell structure of those plant pests, killing them on
cgatact.

T’ﬁ% source of the substance and a detailed description of the manufacturing
pfdcess from the basic components to the final products:

]

S8 15 a solid containing hydrogen peroxide bonded to a sodium carbonate (Soda
M) carrier. There are three molecules of H202 for every two molecules of
Lhuify . M

sodium carbonate. This is expressed as

2Na2Co3 » 3H202

The manufacturing of SPC involves the mixing of two streams, sodium carbonate
and hydrogen peroxide solutions, while heating in a flnid bed granulator. The




B

water is evaporated to generate a dry, granular product. Approximately 135
excess sodium carbonate is present in the final product.

Na2COP2 + 3H202 (I) — 2Na2C02

SPC is further formulated by mixing with sodium carbonate. The appropriate
amount of SPC granules and Sodium Carbonate are metered into a stainless
mixing tank. The ingredients are mixed for 20 minutes. After a thorough mixing,
the product is bagged.

Description of Physical Conditions controlled during Manufacturing

The SPC and hydrogen peroxide are heated during mixing. No supplementary pH
adjustment or control is necessary and no byproducts are produced. Fifty percent
hydrogen peroxide is sprayed or applied onto soda ash particles. The soda ash
receives the hydrogen peroxide and accepts a portion of the peroxide, which then
converts the soda ash into the sodium peroxyhydrate compound. There are no
waste products generated and all the components are used or consumed in the

PrOCEss.

Example: 50% soda ash by weight is combined with 50% hydrogen peroxide.
The 50% hydrogen peroxide combines with the soda ash, is reduced in
concentration from 50% to approximately 27%, and the balance of the peroxide
hreaks down into compenents of oxygen and water vapor,

A summary of any previous reviews by State or private certification
programs or other organizations of the portioned substance.

See Biopesticide Registration Action Document, HERA Document, and FAO
Document.

Information regarding EPA, FDA, and state regulatory authority
registrations, including registration numbers.

See EPA Registration Documents

The Chemical Abstract Service (CAS) number or other product numbers of
the substance and labels of the products that contain the petitioned

substance.
A. CAS Number- 15630-89-4
The substance’s physical properties and chemical mode of action including:

(a) Chemical interactions with other substances, especially substances used in
organic production:




SPC is classified as an Oxidizer and will react with all compounds that typically
sensitive to oxidation such as transitional metals such as copper, magnesium, iron.
Typically SPC would not be used in conjunction with any product used in organic
production. One would not mix a solution of SPC together with a copper solution
or mix SPC with any fertilizer solution contain zinc, iron, or magnesium, SPC
would react with biological inoculants, but again typical use patierns would not
call for the biological inoculants to be mixed into 2 solution of SPC.

{b) Toxicity and environmental persistence:

SPC has been classified as a reduced risk pesticide by the US EPA and poses
almost no concern with regard to environmental persistence. The hydrogen
peroxide components of the SPC break down into oxygen and water and the soda
ash component breaks down into carbon dioxide. The environmental persistence
is estimated to be measured in minufes and not years.

See Acute Toxicity to Daphids, Acute Toxicity to Rainbow Trout, Wildlife
International study, and the Hazleton studies.

(¢) Environmental impacts from its use and manufactare:

The manufacturing process used to produce SPC is very clean and does not
pose any threat to the environment. The soda ash receives the hydrogen
peroxide and accepts a portion of the peroxide, which then converts the soda ash
into the sodium peroxyhydrate compound. There are no wastes products generate
and all the components are used and consumed in the process.

Example: 50% soda ash by weight is combined with 50% hydrogen peroxide.
The 50% hydrogen peroxide combines with the soda ash, is reduced In
concentration from 50% to approximately 27%, and the balance of the peroxide
breaks down into components of oxygen and water vapor.

{d) Effects on human heaith:

See Biopesticide Registration Action Document, HERA Document, and FAO
Document,

() Effects on soil organisms, crops, and livestock:

The application of SPC to the soil provides a limited impact on soil organisms.
The initial application of SPC to the soil surface or by incorporation will result in
a short-term reduction in soil organisms such as indigenous algae, bacteria, fungl,
and bryophytes such as mosses and liverworts. The oxidizing power of the SPC
will react with the enzymes and proteins that make up the cell walls and this
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resulting oxidation reaction will kill these simple cell organisms. There has not
been any evidence that the SPC compound has any other effect on more complex
organism such as snails, worms, eic.

SPC applications made directly to plant material may result in significant necrosis
of plant cell walls, which in turn causes phytotoxicity and may cause eventual
death of the plant. Applications made to plant tissue by way off applying SPC
granules directly to the foliar surfaces of a plant most often times result in
marking a necrosis of the cell structure, but not always death of the plant.

See Biopesticide Registration Action Document, HERA Document, and FAQ
Document.

Safety information about the substance including a material safety data sheet
(MSDS) and a substance report from the National Institute of Environmental

Health Siudies.
See MEDS,

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 substances inclusion and or removal from the

Matienal List.

The petitioner has not been able to find any research reviews by any outside
parties that present contrasting positions concerning SPC.

A “Petition Justification Statement” which provides justification for one of
the following actions requested in the petition:

Sodium Carbonate Peroxyhydrate is a well-known compound that is formed by
two well-known products used in organic agriculture: hydrogen peroxide and soda
ash. Hydrogen peroxide is a compound that is already listed on the NOP list of
approved compounds. Sodium carbonate, which is essentially the precursor to
soda ash, is also a listed compound.

The resulting compound that is formed by spraying hydrogen peroxide onto soda
ash produces a product that poses minimal threat to the environmental, or the
health and welfare of the non-target organisms thal come into contact with it
However, the potential benefits that can be derived from its use can offer the
organic grower multitudes of advantages that include being used as an effective
algaecide for water treatment, an effective herbicide for the control of algae, slime
molds, mosses, and liverworts, as well as an effective biocide and sanitizer for the
control of bacteria and fungi.




The products currently used in organic sroduction include copper compounds to
control bacteria, algae, and mosses. The copper compounds can bioaccumulation
‘1 the environment and also lead to mutational resistance issues. The oxidation
power of SPC, does not allow for mutational resistance as previously outlined.
SPC does not bioaccumulation in the environment.

In closing, the combined elements of low latent toxicity potential to both the
environment and to humans and animals, coupled with chemical properties that do
not allow the compound to bicaccumulate in the environment, and that the
compound offers a substantial range of potential benefits to the organic industry
that may and do include uses to control algae, bacteria, and fungi without posing
environmental or safety issues and valid factors in approving SPC.
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revention Division (7511C) 70299-4 S
Ha Avente NW )

Washington, DO 20460 -

et o Term nf [ssuanse. Uneonditional
NOTICE OF PESTICIDE:
X Q{EQIQU‘BLEF" mme of Pesticide Product
Reregistration GreenClean Granular

(under FIFRA, 23 amer

Tame ard Address of Registrant (inchude 217
BioSafe Systems LLC

16 Commerce Street
Glastonbury, CT 06033

Moke: Changes i labeling &iffiriog in substance from that accepted in connection with This registration must be submitted 1o snd accepied by the
Bliopesticides and Pollution Preverdion Division prior to use of the fabel tn somymierce. Lo any correspondenca on this product abways refer Lo the above
EPa regristration meambaer,

s the basis of information firmished by the registrant, the above samed pasticide o hereby registered/reragistered under the Federa] lusecticide. Fungicide

and Redenticide Act

Hegistration 35 in no way 1o b construed as an endorsemen] or recetinradiiion of (his product by the Agensy. In order fo protect heaith en-c‘ the
ernvironrizent, (he Admdeistratorn, on bis motion, may st any time suspend of vancel the [uhkﬁ'imlwn of s pesticids in secorduwe will: the Act T3
aoceptance of any nane in conneetion with the cepisteation of 2 product wader this AL is wot to be constroed as giving the registrant a vight e e
e of the naise or 10 s use iF it bas beess covered by olhers.

This registration does not eliminate the need for continual reassessment of the pesticide. IFEPA
determines at any time, that additional data are required to maintain in effect an existing registration,
the Agency will require submission of such data under section 3(c}(Z)}B) of FIFRA

\

This product is registered in accordance with FIFRA section 3(c)(5) and is sub ect to the following
terms and conditions:

1. Make the following label change before you release the product for shipment:

Revise the EPA Registration Number to read, "EPA Reg No. 70209-4

Signature ol Appraving Cilieial iy D — /f‘ s
h . Al ;- L Ly
o] S /36/0 7
(SeeFecond page for signature)

EPa Frgm 8 8T0-4




2. Submit five (5) copies of the revised final printed labeling before you release the product for
shipment. Refer to the A-79 enclosure for a further description of final printed labeling.

itk 4

A stamped copy of the label 1s enclosed for your records.

. -
: #
H f

; i ff. LA .
f ,fug’_x_u’;“"!{“ {il{«{i’iw
7
;'f;’ . . .
Alénet L. Andersen, Ph.D., Director
“’Biopesticides and Pollution Prevention
Division {7511C)

Enclosures




GreenClean Granular

Algaecide

For use in Ponds, Lakes, Lagoons, Water Gardens, Omamental Pools/Ponds, Omamental
Waterfalls, Fountains, Bird Baths, Imrigation Systems, lrrigation Ponds, Golf Course Ponds, Fam
Ponds, Industia/Commercial Ponds, Impounded Waters, Standing Water, Bilge Water, Norr
Potable Water Reservoirs, Waterways, Conveyance Ditches, Canals, baterals, Drainage
Systems, Catch Basins, Flooded Areas, Sewage Systems, Drain Flelds, Fire Ponds, Watering
Tanks (Non-Potable Water), Storage Tanks, Water Collectors and DomesticiCommercial Non-

Potable Walers

For use on Non-Painted: Floors, Walkways, Storage Areas, Patios, Decks, Railings, Roofs,
Asphalt Shingles, Siding, Fiberglass, Boats, Piers, Docks, Stairs, Ramps, Ground Cover Mats,
Weed Control Mats, Concrete, Brick, Tile, Slate, Granite, Statues/Monuments, Ouldoor
Furniture, Tennis Courts (non-grass), Nursery Yards, Shorelines, Gravel, Dirt Floors, Under

Benches, and Other Non-Painted Surfaces

* Eor indoor or outdoor horticultural, agricuttural and commercial uses.

Active ingredient:

Sadiurm Carbonate Peroxyhydrate™. ... 50.00%
Other Ingredients:.....oens rereeernenananinrn 50.00%
TOEAIL e 100.00%

“Contains 27.60% Hydrogen Dioxide by weight.

KEEP OUT OF REACH OF CHILDREN

DANGER — PELIGRO
Si usted no entiende |a efiqueta, busque a alguien para que se la expligue a usted en detalle. (if you
do not understand this label, find someone to explain it to you in detail}

EPA Registration Ne. (pending as EPA File Symbol 70283-U)

EPA Establishment No, 88660-TX-001

Manufactured by 9 G CEP TE D!
BioSafe Systems
36 Commerce Slreet ;
Glastonbury, CT 06033 MAY 30 2003
‘ Pader s Padernl nsenlolde,
Net Contents: W mgw m Act,
E{a Bog, Boo 70994

GresnClaan Grandar

EPA Req, Ne. {pending as File Syrbel 7028940
Yerston (Ba) deted May 30, 2003
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FIRST AID
» Hold eye open and rinse slowly and gently with water for 15— 20 minutes.
« Remove contact lenses, if present, after the first 5 minutes, then continue rinsing
aye,
~¥3¢aﬁ a poison control center or doctor for treatrnent advice.
¥ on skin or | ® 1ake off contaminated clothing.
clothing « Rinse skin immediately with plenty of water for 15 — 20 minutes.
s Call & poison control center or doctor for treatrnent advice.
« Call poison control center or doctor immediately for treatment advice.
» Have person sip a glass of water if able to swallow.
« Do not induce vomiting unless told to do so by the poison control center or

doctor,
s Do not give anything by mouth to an LUNCONSCioUS person,

If inhaled » Move person to fresh air.

« If person is not breathing, call 911 or an ambulance, then give artificial
respiration, preferably by mouth-to-mouth, if possible.

« Call a poison control center or doclor for ireatment advice.

Have the product container or label with you when calling a poison Corirol center or doctor, or
going for freatment. You may also contact 1-800-858-7378 for emergency medial treatment

Fineyes

if swallowed

inforrmation, v
NOTE TO PHYSICIAN
Probable mucosa damage may contraindicate the use of pasiric lavage.
PRECAUTIONARY STATEMENTS

HAZARDS TO HUMAN AND DOMESTIC ANIMALS —~DANGER: Corrosive. Causes imeversible eye
damage. Harmful if swallowed, inhaled or absorbed through skin. Do not get in eyes, on skin or on

clothing.

PERSONAL PROTECTIVE EQUIPMENT (PPE): When handling wear protective eyewear (goggles or
face shield) and chemical resistant gloves. Applicators and handlers must wear coveralls over long-
sleeved shirt, long pants, and chemical resistant foctwear plus socks, Follow manufacturer's
instructions for cleaning/maintaining PPE. I no such instructions exist for washables, use detergent
and hot water. Keep and wash PPE separately from other laundry. ‘

USER SAFETY RECOMMENDATIONS: Users should wash hands thoroughly with soap and water
before eating, drinking, chewing gum, using tobacco or using the toilet. Users should remove clothing
immediztely f pesticide gets inside. Then wash thoroughly and put on clean clothing. Remove PPE
immediately sfter handiing this product. Wash the outside of gloves before removing. As soon as
possible, wash thoroughly and change into dean clothing.

ENVIRONMENTAL HAZARDS: This pesticde is toxic to birds. Do not contaminate water when
cleaning equipment or disposing of equipment washwaters. Do not apply 10 tragted, finished drinking
waler reservoirs or drinking water receptacies. This product s highly ioxic to bees and other
beneficial insects exposed fo direct coniact on blooming Crops of weeds. Do not apply this product or
allow it to drift io blooming crops or weeds while bees are actively visiting the treatment area. Do not
apply this product or allow i to drift to crops where beneficials are part of an intsgrated pest

managemeni stralegy.

GreenClean Granuiar

£PA Reg. No. {pending as File Symbol Th2ee-U)
siarainn (Aa) deted May 30, 2003
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PHYSICAL AND CHEMICAL HAZARDS: Strong oxidizing agent. Corrosive. Do not bring in confact
with other pesticides, cleaners or oxidative agents.

DIRECTIONS FOR USE
It is a violation of Federal law 1o use this product in a manner inconsistent with its labeling. For any
requirements specific to your State or Tribe, consult the agency responsible for pesticide regulation.
Do not apply this product in a way that will contact workars or other persons, either directly or through

drift. Only protected handiers may be in the area during application.

Agricultural Use Requirements

Use this product only in accordance with its labeling and with the Worker Protection Standard, 40

CER Part 170. This standard contains requirements for the protection of agricultural workers on
farms, forests, nurseries and greenhouses, and handiers of agricultural pesticides. |t contains
requirements for training, decontamination, notification, and emergency assistance. It also containg
specific instructions and exceptions pertaining 10 the statemenis on this label about personal
protective equipment (PPE), notification to workers, and restricled entry intervals {RED. The
requirements in this box apply to uses of this produdt that are covered by the Worker Protection

Standard.

For enclosed snviipnmenis’
There is a restricted entry of one (1) hour for this product when applied via spraying or foaming on

hard surfaces in enclosed environments. PPE requirement for early entry fo treated areas that is
permitted under the Worker Protection Standard and that involves contact with anything that has been
treated, such as plants, soil or water, is coveralls, waterproof gloves ard shoes plus socks.

There is a resiricied entry of zero (0) hours for spreading, broadeasting, spot treatment, injection or
other non-spraying or non-foaming application methods when used in enclosed environments.

For water treatment and applications in non-enclosed environments:
Keep unprotected persons out of treated areas until sprays have dried or dusts have selled.

) Non-Agricuttural Use Requirements
IThe requirements in this box apply to uses of this product that are not within the scope of the Worker

Protection Standard for agricultural pesticides (40 CFR Part 170). The WPS applies when this
product is used to produce agricultural plants on farms, forests, nurseries or greenhouses.

Keep unprotected persons out of freated areas until sprays have dried or dusts have selfled.

Apply GreenClean Granular to any water or surface sites excent treated, finished drinking water
reservoirs or drinking water receplacies.

* Some application sites include:

AGRICULTURAL
Farms, Sod Farms, and lrrigation Systems.

HORTICULTURAL & COMMERCIAL

Greenhouses, Nurseres, Golf Courses, Amusement Parks, Water Parks, Aquariums, Zo0s,
Botanical Gardens, National Parks, Recreational Areas, Non-Chiornated Swimmeng Aress,

GreenCisan Granular

EPA Reg. No. (pending as File Symbel 7020840
Vareion {82 dated May 30, 2003
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Raceways, Sports Fadilities, Business Parks, Residential Developments, Indoorfinteriors, Malls,
Hotels, Kennels, Cemeteries, Carwashes, Marinas, Boats, Docks, Garden Centers, Powes
Washing, Water Gardens, Landscapes, Municipalifies, Waterways, Storm Waters, Drainage
Systems, Impounded Waters, Wastewater, and Imigation Systems.

WATER TREATMENT:
Use GreenClean Granular to treat, control, and prevent a broad specirum of aigae. Effects of

treatment are immediately apparent (bubbling, bleaching/discoloration of algae, floating of dead
organic matter). Waters treated with GreenClean Granular are permissible to ba used without

interruption.

DETERMINING WATER VOLUME

Measure length (L), width (W), and average depth (D) in feet () or meters (m) and calculate volume
using one of the following formulas:

Square/Rectanguian Cireular/Elliptical
L{f) x W) x D(ft) x 7.5 = Gallons L) x Wt x D{fty x 5.9 = Gallons
L{m) x W{m) x D{m) x 1000 = Liters L{m) x W(m) x D(m) x 786 = Liters

1 acre-foot of water =
» water measuring 208.7 ft long x 208.7 fiwide x 1 ft deep
s 43,560 cubic feat
s 325851 gallons
» 2,780,000 pounds

Avg, Length () X Avg, Width {f) x Ava. Depth ()
43 560 = acre-feet of waler

Avg. Length (f) x Avg, Widih (ft)
43,580 = ACres

APPLICATION RATES
Fuill Water Volums Rates:

s -~ HEAVY ALGAE GROWTH I OWALGAE GROWTH / MAINTENANCE

GRANULAR: 80-500 pounds of GresnClean 550 pounds of GreenClean Granular per

Lg. Volume Granular per mitlion galions of water. million gallons of water,
-0 - - Or -
30-170 pounds of GreenClean 317 pounds of GreenClean Granular per

- Granular per acre-foot of water. acre-foot of water.

For exarnple: Lakes, ponds, lagoons

GRANULAR: 5.78 tablespoons of GreenClean -5 Teaspoons of Greenciean Granular

Sm. Volume Granular per 1000 gallons of water. per 1000 galions of water,

(i6Tbs.=1Cup)@2Cups =1 {3tsp, = 17Ths)

For example’ indoor or outdoor water gardens, fountains, omarnental waterfalls

Surface Water Volume Only Rates:
Use a “surface only” treatment for suspended aigae and free-floating aigas mats.

GresnClean Granular

EPA Reg. No. {pending as File Symbel 7029840)
Varsion {Ba) dated May 30, 2003
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HEAVY ALGAE GROWTH [OW ALGAE GROWTH { MAINTENANCE
GRANULAR: 306.770 pounds of GreenClean 317 pounds of GreenCisan Granular per
Granular per acre-foot of water, acre-foot of waler.
LIGLHD: Solution Preparation:
Due to solubility fimitations, use at least 1 gallon of water to fully dissolve each 0.5
nounds of GreenClean Granuiar.
Frssolution of GreanCilean Granular in cold water takes approximately 5 minutes.
Treatment Rates: |
UJes the same ratles as e granular application given above,
GENERAL TREATMENT NOTES

. Control is most easily achieved when al
begins to appear. This is espedally important in
pumps, filters etc. '

Apply early in the day under calm, sunny

gae are not yet well established. Traat when growih first
the prevention of clogged imigation sysiems,

condiions, and when water temperatures are wam.

Sunlight and higher temperatures both enhance GreenClean Granular activity.

- Apply in & manner 1

arpa.

- Break up any heavy floating algae mats
- Skim any dead algae and organic ma
Allowing dead organics 1o sink and decay will pro

stimulate algae re-growth and further blooms.

. Use GreenClean Granular as an inte
conjunction with other water additives
Granular first and wait several hours b
Re-treat areas if re-growth begins to appear. Allow 48 hours between consecutive freatments.

free pond with GreenClean Granular maintenance rates at a frequency

P

- Maintain an algae

appropriate for your environmental conditions.

- In regions wh

hat will insure sven distribution of GreenClean Granular within the treatment

pefore or during application.
tter that rises 1o the water's surface after treatment.
vide a food source and addifional nutrients that

gral part of your water management system, If using in
(such as bacteria or enzymes), always apply GreanClaan
sfore adding any other products.

ere_waler feezes in the winter, reatment with GreenClean Granular (including

skimming) 6-8 weeks before expecied freeze will help prevent masses of decaying algae under
the ice cover.

ornamentals and other foliage.
. Do not tank _mix with aquatic herbicides or algaecides containing copper or bromides, Always

apply Greent
- 100 pounds of G

After application, do not aliow undiluted granules 10 rernain in an area where humans or animals

are exposed.
. Non-target plants wil
Do net apply in such & way th

| suffer contact bumn if undiluted granules are accidentally spilled on them,
at the concentraled product comes in contact with grass,

lean Granular at least one day prior to the application of these products,
reenClean Granular per milion gallons of water = 4pprm of sodiurm.

GreenClean Granular

EPA Reg. No. (pending as Fils Bymbal TU2E54)
Version {Ba) dated May 30, 2003
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EFFECTIVENESS FACTORS

Effects of GreenClean Granular treatment are immediately apparent  (bubbling,

bleaching/discoloration of algae, floating dead organic matter),
GreenClean Granular treatments are successful when contact of the pesticide is made
with the aigae.

- Liquid applications will
- When ftreafing surface mats and bloom
penetrate the water column below the infested area, and a second application

for treating any bottorn growing algas.
. Apply more frequently during the summer months when water consumption and temperatures

are high,

not sink through the water column as readily as a granular application.
s, # is possible that GreenClean Granular will not
is then required

APPLICATION METHODS

in bodies of water where an aerator is available, and when treating the entire water volume, dose
GreenClean Granular at the edges, or in the furbulence created while the aerator runs to faclitate

rapid and adequate mbdng.

SPREADING f BROADCASTING:

Broadeast GreenClean Granular with a mechanical spreader or by hand, directly on the water surface,
from shore or from a properly equipped boat,

SPOT TREATMENT:
Apply GreenClean Granufar directly over the infested area. Re-treatment is required when heavy

growth ooours.

LiQuUiD:
Make a solution with GreenClean Granular {refer to liquid application rates). Spray this solution on the

water surface from shore or a properly equipped boat. When using this method, the wind direction is
importart as well as the operation of the boat. If using a slurry, agitate constantly. :

INJECTION:
Make a solution with GreenClean Granular (refer to liquid application rates). Inject this solution into

the water via a piping sysiem.

SUBSURFACE:
Place GreenClean Granular in buriap bags and drag through the water by means of a boat. Use

granular application rates. Begin treatment along the shoreline, and proceed outward, The path of the
hoat shall insure an even distribution. Continue dragging until all GreenClean is dissolved.

GreenClean Granular

EPA Reg. No. (pending as File Symbol 7028540}
Varsicn {Ba) deted May 30, 2003
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SURFACE TREATMENT:
Use GreenClean Granular on all non-painted surfaces, to prevent and control algae, moss, fiver worts,

slirme rmolds and their spores, and the odors and conditions that these organisms cause (such as the
breeding grounds for pests such as shore flies and fungus gnals).

APPLICATION RATES

Ground/Surface Rates:
~ HEAVY GROWTH T OWALGAE GROWTH / MAINTENANCE
GRANULAR: | 2-3 pounds of GreenClean Granular per 1-2 pounds of GreenClean Granular per
1000 square feet of area, 1000 square feet of area.
{11h, = 2 cups$) (1ib, = 2 cups)
surface or aclivate with water immediately

Make granular applications over a wet
following application.

LiQuUID: Solution Preparation:
Due 1o solubiiity limitations, il is necessary to use at feast 1 gallon of water fo fully
dissolve each 0.5 pounds of GreenClean Granular,

Trssolution of GreenGlean Granular in cold water takes approximately 5 minutes.
Treatment Rates:

Use the same rates as the granular application given above,

{For example: To treat a heavy algae infesiation on a 1000 square foot area, dissolve
2 pounds of GreenClean Granular in 4 galions of water — up 1o 3 pounds of
GreenClean Granular in 8 galions of water).

FOAM. | Solution Preparation: [

Follow the Liquid solution preparation instructions shove,

23d 5.0 - B.0 fluid ounces of an alkaline-based foam, such as BioSafe Systems "Alk-
A-Foam’, per gallon of finished solution,

Treatment Rates: E
Use the same rates as the granulariiquid application given above.

GENERAL TREATMENT NOTES

Control is most easily achieved when growth is not yel well established. Treat when growth first

begins to appear.
- Apply in 2 manner that will insure gven distribution of GreenClean Granular within the freaiment

area.

. GreenClean Granular is waler aciivated. Watering before application is preferred over rnisting
after application because it prevents over watering leading to a reduced effectiveness.

- Use GreenClean Granular in conjunclion with FeroTol® Broad Specirum Algaecide/Fungicide
and TerraCyte® as part of a comprehensive cleanlinessitreairnent program.

. When applying GreenClean Granular to soil, gravel or other similar media, incorperale the

application of GreenClean Granular inta the first inch of substrate for optimum effectivenass.

To mairtain dean surfaces, apply GreenClean Granular at maintenance rates every 57 days o

as needed 1o control new or established conditions.

- After application, do not allow undiluted granules to remain in an area where humans or animals

are exposer.

GreenGlean Granular

EPA Reg. No. ipending as File Symbel Th2e840
siargion {8a) dated May 30, 2003
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uted granules are accidentally spilled on them.

. Non-target plants will suffer contact burn if undii
ot comes in contact with grass,

Do not apply in such a way that the concentrated produ

ornamentals and other foliage. ‘ N K
. Do not tank mix with aquatic herbicides or algascides containing copper of hrorides, Always

apply GreenClean Granular at least one day prior to the application of these products,

APPLICATION METHODS

A . b A e

SPREADING / BROADCASTING:
Broadeast GreanClean Granular with @ mechanical spreader or by hand. A l@wn spreader or any

other applicator that will insure uniform coverage is acceptabls.

SPOT TREATMENT.
Apply GreenClean Granular directly over the

growth cOoUrs.

infested area. Re-treatment is required when heavy

LIQUID.
Make a sclution with GreenClean Granular {refer 1o liquid application rates). Spray this solution on

the desired treatment surface,

FOAM:
Make a solution with GreenClean Granular {refer to foam application rates). Spray this solution on the

desired treatrment surface. Use a foamer, such as the BioSafe BioFoamer, to apply.

STORAGE AND DISPOSAL
Do not contaminate water, food, or feed by storags or disposal. ,

PESTICIDE STORAGE: Store in original containers In a coal, well-vented area, away from direct
sunfight. Do not allow product to hecome overheated in storage. This may cause increased
degradation of the product, which will decrease product effectiveness. In case of spill, flood area with
iarge quantities of water. Do not store in a manner where cross-contamination with other pesticides or
fartilizers could ocour,

PESTICIDE DISPOSAL: Wastes resulfing from the use of this product may be disposed of on site o
at an approved waste disposal faciity. Open dumping is prohibited. |f wastes cannot be disposed of
according to label directions, contact your State Pesticide or Environmental Control Agency, of the

Hazardous Waste Representative at the nearest EPA Regional Office for guidance.
CONTAINER DISPOSAL: Triple rinses (or equivalent). Then offer for recycling or dispose of in a

sanitary landfill, or incineration, or if aliowed by state and local authorifies by buming. If bumed, stay
out of smoke,

WARRANTY
This material conforms to the description on the label and is reasonably fit for the purposes referred to
in the directions for use. Timing, unfavorable temperatures, water conditions, presence of other
materals, method of application, weather, walering practices, nature of soil, disease problem,
condition of crop, incompatibility with other chemicals, pre-existing conditions and other condifions
influencing the use of this product are beyond the conirol of the seller. Buyer assumes all risks
associated with the use, storage, or handling of this material not in strict accordance with directions
given herewith. NO OTHER EXPRESS OR IMPLIED WARRANTY OF FITNESS OR

MERCHANTIBILITY I8 MADE.

GreenClean Grapular

EPA Reg. No. (pending es Flle Symbol Ta2eslh
Yersion {Ba) deted May 30, 2003
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GreenClean® P

Granular Algaecide

For indoor or autdoor uses.

Active Fgredtent

Apdium Carbonate :’Prt:nqa,rigymrij CRE.OG

Other ingredients:....... C1ED0%

TotnE ‘:GO.GO%
oniains 2?.6{3% : ydfogmn Dioxide t:w we;g

KEEP OUT OF REACH OF CHILDREN
DANGER — PELIGRL
.::u:uc»zwa HLAL LN g8 uuien DB OUe 38

Siusted no s

iz expiinue a usted en dewlle.
sone 1o explain i to you in dwall H

ro

FIRET AlD
ifin eyes s Mold gye open and rinse siowly and gentty with waler for 18 - 20 mincies,
» Remove confact Bnses, ?pzcs ;t after the first 5 minutes, then continue 1insing ays.
« Call 8 poison ce:m»rﬂi tar :Jf' ioctor for resiment advice

Taks off contami
Ringe skin imme

i on skin or

nty of waler for 15— 20 mi

w«ipij wxi" ;

nuigs.

Of o to an UNCoONSCoUS Rerson.

» DJon WE N

sipthing ® &
+ Call & poison control cenier of doGioy for freatment advice.

i swaliowed » Call poison control center or dogt mmediately for ireatment advice,
« Mave person sip a glass ¢ rif anie to swallow,
s Do not induce vorniling U 41 g0 =0 by & noison control gentsr of SoClorn,

e 5

« Move person to fresh air,

« If person s not breathing, pall 911 or an ambuano
nrafprably by mouth-to-mouth, if possinie.
s Dol g ms,mn contral center or doctor for realment advice.

If inhaled

g, than

W

awve artificial respiration,

Have the produet containgr or
reatment, You may also contact

fabat with vou when calling & poison contral canter o docies, o guing for
BO0-227.4722 for emernency medial reatment information,

ROTE T PHYSICIAN

Brobabls

mugosal damage may coniraindicate the uze of pEslic [Bvans,

EBA Registration No, 702805
EpA Establishment No. 88B8C.TX-001

Manufactured by:

BSale Sysiem&% ﬁmmrmw&&m
ngwfy, CT 06033 mém.,. vl g
A . o, 0397

)
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N
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PRECAUTIONARY STATEMEN?S

’%Aiuﬁﬁb ?J HUUMAN AND DOMESTIC ANI MALS DANGER: Corrosive. Causes irreversibie ey
: i, inhaled or sbsorbed ¢ 7 skin, Do not ::a“t in eyes, on skin or on
ith soap and walel aier | ing. Remove and wash cortaminated

[

U\Jh

WEAT f_:i‘i};‘:’

PERSONAL PROTECTIVE EQUIPMENT {PPE): yewear {goggies of
. i

face shield) and chemical resistant gloves. Appi C—.:iu_:FS :ri k’:nf‘tera must we eralls over long-
mvad amd long panig, and chemu ai resistant © socks. ciiew manufachrer's
f no such : . use detergent

»-»

x.«‘{‘"r:n rg,”ﬁai
Kaep and wa

rately from other

s thoroughly soap and waler

Usars should remove clothing
; n clean clothing. Ramove PPE
aloves pefore removing. AS S00N &5

USER SAFETY RECOMMENDATIONS: Users s
before ealing, drinking, chewing gum, UsINg f
immadiately i pesticide gels inside. Then wash thoroughly

ately afier handling this product. ash the
wash thoroughty and change mt’* cigs

ETIInE
poSsig,

ENVIRONMENTAL HAZARDS: This pesticide is loxic fo birds. Do rot conia minate watsr when
Heno Siﬂ‘] L;T Paummem quhwa ers or rnsale.  This product is highly toxic 1o bees and other
ICOMing crops rweedo Do not apniy this product or
How it 1o arﬁ H umammg cmps or NEcdSS while hoes are activaely visiting the treaiment aras, Do not
aﬂslv this product or allow it to drifl 1o crops where bensficials ara parl of an integrated pest

management siralagy

PHYSICAL AND GHEMICAL HAZARDS: Strong oxidizing agent. Corresive, Do not bring in coniact
with other pesticides, cleaners or oxitative agenis.

DIRFECTIONS FOR UBE
M is a violation of Federal law o use this product in a manner incensisient with s labeling, For any
reguiramenis specific o your State or Trbe, consult the agency responsible for pﬁsticéde reguiation.

Do mt aa,;lv this product in a way thal wil umtau WOT.Lff 3 or oiher parsons, either directly or through
deift. Only prot m:tmd nandiers may he in the area during application.

Avoid use near shallow waterbody marging during amp

Agricuitural Use Requirements
Lise this pmduct cm!y in sccordance with its labeling and with the Worker Protection Standard, 40
i3 for the pm‘ectisﬂ of agricuitural workers on
P i pasticides. it contains

.
=

requrmm@ntg fm tr;:mmq mconéam ] inn, and e g Tele gisiance. i aiso containg

specific instructions and excephions ,,ama ning o :he tate {‘ig an ihis iabel about personal

1o workers, and restricted entry intervals {RED.  The

g:rr:mwwa aguipmant {PPE}
a Waorker Profection

renuirements (n this box apply to uses of this produdt that are covered Dy
Stancers,

For arclosed anvuanments:
There s a restricted eniry of on
nard surfacas in enclogsed &

nlisd vie spraving or foaming on
gniry 10 H’:dhtﬁ arpas that s

!‘

[y

GreenClean®Pro Granular Algascide; EPA Reg, No, 70288-8
Labet smendrent (fast rack) 10 add new yass

Label version {8 dafed Novernber B, 2004
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¢ Brotaction Standard and that involves contact with 2 wihing that has been
nis, {;a or water, is coveralls, waterproof gloves and shoes piUs SOCKS.

There is a restricted entry of zero (U} hours for spreading, broadeasting, spot treatment, injection of
er non-spraying or nen-foaming applical ion maethods when used m enciosed environments.

4 annlications in non-enclosed anvironmants:
im taf" araons out of ireated areas until speays have delart or dusts have settied.

T

For walaer i
Keen unprc

Non-Agricultural Use Requirements
i The reguiremants in this box ;:);)l to uses ofthas pmcm that are not within the scope of the Worker
Orotection Standard for agriculiural pesticides (50 CFR Part 1703 Be WPS app!ma whern this

aroduct is used to produce agricultural plants on farms, forests, nurserieas of greenhouse

| Keep unprotectad persons oul of ireated areag unti ve dried or dusts have selttled,

Apply GresnGlean Pro Granular Algaed

* Apnlication sites inchude:

Farms, Sod Farms, Agquaculiure Production Faciliies, Figheries, Malchernes, Greenhouses,
’\Ju"r"rim Golf Courses, Amusement Parks, Water Parks., Aquariums, Zoos, Botanical
Gardens, MNational Parks, Recreational Areas, Non-Chiorinatec Swimming ﬁ“eas Hacaw
Sports  Facitities, Business oarks, indoodinteriors, Malls, MHolels, Kaonnai vamete
Carwashes, Marinas, Bosts, Dogks, Garden Canters, Fowsr Washing, u’afa Darden
Landscapes, Municipalities, R;ec" voire, Waterways, Storm Waters,  Drainage Sysiems,
impounded Waters, and Wastewate

23]

(Xb

[

-

B o

m
@

* Annfication surfaces ingluds

WATER SURFACES

Ponds, Lakes, Lagoons, Fish Ponds, Stock Tanks, oGoif Course Ponds, industriallCommercial
Ponds, impounded Walers, Standing Weter, Bilge Water, Reservolr Watsr, Waterways,
Conveyance Ditches, Canals. La serals, Dralnage Systems, irigation Systems, irrigation Fonds,
Catch Basing, Flooded Areas, Sewage Systems, Drain Figlds, #ire Ponds, Watering Tanks,
Siorage Tanks, Waler m.iecir_»rs ans DomestioiCommerclal ‘Nmm

MNON-FAINTED SURFACES

Floors, Walkways, Storage Areas, Patios, Decks, Railings, Roofs, Asphatt Bhingles, 3iding,

Finergiass, Boats, Piers, Docks, Stairs, Ramps, Ground Cover Mals, Waasd Control Mals,
Tile, Siat ranite, Staiues/Monuments, Ouidoor Furniture, Tennis Gourts

Concreie, B*zca i G
{non-grass), Nursery Yards, Shorelines, Gravel Dirt Floors, Under Benches, and Qther Non-

Painted Surfaces

p owA i

WATER TREATMENT:

Use GreanClean Pro (;ram,,ar Asga,e:icie o
Eferts of reatment are immead anparent [ g pieachingit sooloration
o { y Granuiar Algaecids

¢ prevent a broad spactum of algae.
n of aczae foating of
are narmissible o be

panic matterd, Walsrs ir
used without interruption.

fresnCloan®Pro Granular Algascide; EPA Reg. No. 70288-6
ianel amengment {12 k} o add new Uses

Lahet vargion {8 dated Novemb ,«ar 5, 2004
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DETERMINING WATER YOLUME o
Measure length (L), width (W), and average depth (D) in feet [fiOr meters {m) and caloulate volume

ssing ane of the following formulas:

Squars/Rectangular CircularElipteal
JiH) x D) x 7.5 = Gallons LI % WiE) x D(f) x 8.9 = Gallons
) x Dimy % 1000 = Liters Lim) o WEm) x Dim) x 788 = Liters

oot of water =
. water measuring 208.7 fi long x 208.7 # wide T ft deeo

sy

4 P
i oacre-

+ 43580 cubic fest
« 325851 galions
« 2,780,000 pounds

Ava. Length (4 x Avg, Width (1) x Avg, Depih (ft
43,580 = gora-feet of water

CAPPLICATION RATES
Fuil Water Volume Rales:

HEAVY ALGAE GROWTH LOW ALGAE GROWTH / MAINTENANCE

5

GRAMULAF: 50-250 pounds of GreenClean Fro 525 pounds of GreenClgan Pro Granular

Lg. Vaoluma Granular Algaecide per million galions Algaecide per million galicns of water.
of water. T

Y

.

20-80 pounds of Graend
Granular Aigaecide per acre-foot of i Algasci
waler. i

2.9 pounds of GreenClean Pro Granuiar
par acre-foot of water,

For exampie’ Lakes, pongs, [&geons

CRAMULAR: | 240 tablespoons of GreenClean Pro 1.3 teaspoons of GreenClean Pro

Sm. Volume | Granuler Algascsde per 1000 pailons o Granular Algagcide per 1000 galions of
wler, ye ity

ITT6 The, = 1 Cup} (2 Cups = 116 {Atsp =1 Ths )

For example: indoor or autdoor water gardens, fountaing, orm mental walerfalls

Surface Water Volume Only Rates .

Use a "surface only” reatment for suspended algas and free-foating aigas mals,

‘ HEAVY ALGAE GROWTH LOW ALGAE GROWTH / MAINTENANCE

GRAMULAR: 58-50 pounds of GreenClean Pro 2.5 pounds of GreenClean Pro Granular

cranular Algaecide per acre-foot of sigascide per aore-fagt of water,
Wt

Snltion Praparation:

L Due to solubiity fimitations, use al least + gailoa of water o fully dissoive aach 0.5
‘ nounds of GreenGlean Pro Granular Algeecide

nrsenGlean®Pro Granular Algascide; EPA Rag, Mo, TO2EG-6
Lane! amaencment (fast rack) 1 add new uses

Label version [8] daisd MNovamber 5, 2004
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Bimgoiution of GreenCiaan Pro Gran Algascide in cold waler takes anpproximately

5 mfsmaes

G;NERAL TREATMENT NOTES

EFFE

Contral is most sasily a,,h»«md when algag an Tragt ~“h==-'z arowth first
d irrigation syslems,

heging 0 appear. This is especially important in the preves GEec ¥ng
numps, filters glo.

Apply garly in the day under salm, sunny o0nd
Sunlight and higher temperaturas poth enhance GreenClean P

peratures are warm.
aacide aclivity.

Apply in 2 manner that will insure gver distribution of GreenCiean Pro Granular Algaedi ide within

the trestment area.

Break up any heavy floating aigas mats bafora or during application.
Skirm any dead agae and :’Cdi‘iu matter that rises o the water's surface after reatment.
aliowing dead organics 1o sins y will provide a food source and additional nutrients that
stwnulate aigae re-growth and further D
Lise GrepenClean Pro Gr Aig n integral part of your walsr management sysiarm.
If using in conjunciion with other waler adc ives {such as :#cturﬂ or snzymes). always apply
GreenClean Pro Granuiar Algaecide first and wait several hours before adding any ather

oroducts.
Re-traal areas if re-grow
Mairtain an algae frea D m:l with Gi

frequency appropriate fD r anvironmentat conditions.
eo in the wintar, treatmant with GreanClean Pro Granular Algaecide

In regions where water fre
Gneluding aktr*mmg) 8 ‘eoks before expected freeze will heip prevent masses of dacaying

algae under the ice cover.

Aﬁar‘apphcatlom} do not aliow undiluted granuies 10 reman i an area where humans ar animais
are exposed.

Mon-target plar‘ta will suffer cantact burn if undiluted gramdles are accidentally spilled on them.
Do not apply in such 2 Way that the concentrated product comes in contact with gress,

aR

ornamentals and other foliage.
e not tank mix with aguatic herbicides or algaacides canlamning copper of hramides. Always

apply GreenClean Pro Granuiar Aloascide at leasl one day prior to ihe apmlication of these

procducts,
100 ;Jmumda of GreenCican Pro Granular Algascide per m: dion gailons of water = dppm of

soekivam.

#h peging o appear. Allow 48 hours between consacuiive reatments.
genClean Pro Granular Algascide maintenange rafes gt &

CTIVENESS FACTORS

CHacts of Greentlean Pro Granutas Algaecide sramtment are immadistely apparent (bubbing,

bleaching/discoloration of algae, floating dead arganic malter). .
GreenClasn Pro Granuler Algaecide trealments are suecessful when contact of the pesticide 1S
made with the algae.

Liquid applications will not sink thenugh the walar column as s readily g5 a granuiar application.
When treating surface mats and blooms, it is possible that GreenClean Pro Granular Alggecide
will not penetrate the water column ?:Jelow e stad area, and a second application is then
required for ireating any bottom growing algat

Apoly more frequently dunng he Sl mmaer monihs when water Jonsum ption and lemperaiures
are high.

GrasnClaan®Pro Granular Algaecide;
Lzbel amengmant {3 Yo q(ﬁ new UsES

Label varsion [B] datad Novamber 5, 2004
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A?Phiﬁiﬂ’%@ﬁ METHODS
in saler hare ara ceﬁratm ‘és gvailable, and when resting the entire water volume, dose

the edges, or in the wrbuience creatpd while the aeralor runs

d angd adewaxe rRERing:.

naf Algaecide with a mechanical spreader of by hand, directly on the
a proparyy sgu dppad boat

Apply GraenClean P o Granuise Algascide direclly over g intestad area. Re-regiment s reguired
when heavy gro ftf‘ ocwr

LD

Mala a solytion with GreenClean B Granular Algaecide 7
salution on the water surface from shorg or & properly agus
wind direction is important as well 2s the operation of the boat

11

5 liguid appiication rates}. Spra vy this
ged megt When using this method, the
gt 1f z’rg a sturry, agitate constantly.

INJECTION!
Make @ soiution with GreenClean Pro Granuiar Algaecide (refer 1o liquid appfication rates), inject his

“golution into the water via a niping system.

SUBSURFACE:

Mace {:rewzf 3eﬁn Pro Granular Axaaemde in burlap bags and drag t
hoat, Use granular application rates. Begin treatment aiong I O
path of the boat shall inslure an even dist rabut on. Continu
Algascide 18 dissalved.

wrough the water by means of a
e, and proceed c:g‘cwarr‘ The
PR a{ GrasnClaan Doy Ciranular

SURFACE TREATMENT!
Use CGreenClean Pro Granular Alg necide on all listed n
atgae, moss. slime molds and their spores, ant ihe ﬁfjr,
(such as the breeding grounds for pests such as shore His

prevent and control
thesa organisms Cause

APPLICATION RATES
Groung/Surface Rates:

HEAVY GROWTH TOW ALGAE GROWTH / MAINTENANGE
GRANULAR: 1.2 pounds of GreenClean Pro 0.5-1 pounds of GreenClean Pro Granular
Granular Algaecide per 1000 square Algascide per 1000 square o fget of ares.
ot of area.
1 lb, = 2 cups) Sty =

Make gramiar applications over a wet surface of Setivate with water immaediately
fmloredng appiication.

LIQuin; Salution Freparation;
Dug 0 solumllw firmitations, it s wecama ¥ 10U
dissolve each 0.5 pounds of GreenClean ! Bro Gr

T jeast 1 gation of watsr to fully

U.I
i

o
|
o

Dassoi tion of ur@anulean Dro Granular Algaecid imkes approximately

A minuies.
Treatment Hates
" Use the same rates as 1he gramlar appl ai’ an given above.

GreenClean®Pro Granuiar Algascide; EPA Reg. No. 702588
Lamel amengment {{ast rack) 10 add naw use

Lpbet version {8) dated Novamber 5 200
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FOAM: Selution Pre sara‘irr'

he Liguid sojulion preparalion instr tmr,s anove.
5.0 ﬁuu ounces f*f =1y alml me-hased foam, such as BioSafe Systems "Alk-

-

3 oen
-
)
oz
&
5
8,
-
2.
J}a

hed soly
H

ar
ol Ratgs: :

GENERAL TREATMENT NOTES A
. Control is most aasily achieved when growth is not vat well estad niished. Treal when growih first

baoing ta appear.

- Apply in a manner that will insure even gistribulion of G reentlean Pro Granular Algaecide within
the treptment area.

. Greenclean Pro Granular Algaecide is waler activated. Watenng before 3o :ll”a ion is prefemred
aver misting after application bscauss i pravents over walering leading fo a reduced
gffgciivaness

- US&‘ GreenClean Pro Granular Algascide 0 conjunction with ZeroTol® Bropd Spschum

Algaecide/Fungicide and Terralyted as na ot afa comprehensive cleanlinessfireatment sfogram.

. “*\ /nen applying GreenClean Pro Graru ar f\gae e 0 soil, gravel or other similar media,

incorporate the application of GreenClean Pro Granylar Algaecice into the first inch of substrate

ior optimum effactiveness,

- Ts *ifata’r f‘éaan surfaces, apply GreenClean Pro Gr spular Adgeecide al maintenance rales
or as needad (o control new of psiablishet conddions.

'{u . do not aflow undiluted granules to remain in an arez where humans of animals

accidenally spilled on them,

*»xc::r‘-‘arge g:aams will suffer contact burn # U
in contact with grass,

Mo not apply in such a way that the cong
arramentals and other foliage.

- Do not tank mix with agualic ! ] ing copper or braomides. Always
apply GresnClean Pro Graﬁhift’ H’Qérsu,jc af lsast cne day pror o the application of these

products.

APPLICATION METHODRS

SPREADING  BROADCASTING

Broadeast GreenClean Pro Granular Algaecide with a me chanical spreader or by hand. A lawn
spreader or any other applicator that wi M insurs uniform covecape is accaptabie

SPOT TREATMENT!
Apply GreenClean Pro Granular Algascics directy over the nfested area, Re-restmant is require
wher heavy growth oooues ‘

; this

i

ranutar Algascide (refer to liquid appiication rat ies), Spr

ik
ol

cr with Greenllean Pro G
@ desired freatment surt

licaton rates) Spray this
fe BicFoamer, 1o 20ply.

Make a solution with GreenClean Pro Granuiss
saiution on the desired reatment surface. |

GresnClean®Pro Granular Algaeclde; EPA Reg. No. 70298-6
Label smendment (fasl rack] 1o add new usaes

Labet version {8) daled Movember 5, 2004
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STORAGE AND DISPOSAL
ne not contaminate water, food, o feed by storage of disposal.
PESTICIDE STORAGE: Store in original containers in a conl well-veniad area, away from direct
suniight. Do not allow product to become overhested in storage. This may cause increased
degradation of the product, which will decrease product effectiveness. In case of spill, flocd area with

large quantties of water. Do not store in n manner whara cross-contarmination with other pesticides o

fertitizars couid
BESTICIDE DISPOSAL: Wastes resuiting fram the use of s product may be disposed of on site of
at an approved wasie disposal faciity. Open dumping is prohibited.  If wastes cannot be disposed of
acoording to label directions, contact your State Pasticide or Environmental Control Agency, or the

Hazardous Waste Representative al the nearest EPA Ragional Office for guidance.
r for recycling or reconditioning, of

CONTAINER DISPOSAL: Triple rinse {or equivaient). Ther
nuncture and dispose of in a sanpitary andfill or incingration, or, if aliowed by siale and Incal

authorities, by burning. If burned, stay out of smoke.

AesLr
LOGUE,

-

WARRANTY

This material conforms 1o the deseription on the labet and is reasonably fit for the puzposes referred to
in the cirsetions for use. Timing, unfavorable temperatures, wales ~onditions, presence of other
materials, method of application, weather, watering practices, nature of solf, disease problem,
akets on of crop, incompatibility with other chernicals. pre-sxisting conditions and other carglitions
ing the use of this product are beyond the control of the selier.  Buyer assumes all risks
associated with the use, storags, or handling of this materiai not in strict accordanse with directions

ih. NO OTHER EXPRESS OR IMPLIED WARRANTY 0OF FITNESS OR

TY iS5 MADE.

givan hers

pepm ALl A RIS
AR R OHANTIBILE

Gresnllean@Pre Granular Algascidae; EPA Rag, No, 70288-8
: abel ariarameant [fast track) 1o add new uses

‘ shal vargion 18) dated November 5, 2004
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TerraCyte™

MASTER LABEL

=

72

Sublabel A: Agriculture, Horticulture, and Commercial
Sublabel B: Residential

Active Ingredient:

Sedlum Carbonate Peroxyhyﬁmia ....... 34.00%
Other Ingredients: ....covvicveienn ., BEO0%
Total: . s ‘fﬂﬁ o0%

"Cc:ntsams ’”*”" E:C}%. Hydrogen !I}m:r:sdea t:ay waaghz

EPA Registration No. 70298-3
EPA Establishment No. 88880-TX-001

Manufactured by:
BinBafs Systems

38 Commerce Street
Giastonbury, CT 06033

Termalyia™; EFA Hx&g e
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Sublabel A: Agricuimre; Horticulture, and Commercial

TerraCyte™

ascide/Fungicide {for Ornamental Plantz and Turd), o
the prevention and pontrel of hortieuitural diseases n or around commerdia: gresnhousas,
nes and golf courges.

rolal laes,

* Algasaide
* Graragar Al
" Areaimanti
gardan centers, lerrestial landstanes, nursenies, interiorsc
* Forindoor and outdoor horiculturad, agricuiiural and gomm

Active Ingradient:

Bodium Carbonate Peroxyhydrate” . e 34.00%
........ 68.00%

TOE oo ecvarsssesrensrensssaeecarsmaransrsons s asssnicracess DGR
*Comtaing 27.60% Hydrogsn Dioxids Dy weight.
KEEP DUT OF REACH OF CHILDREN
DANGER - PELIGRO

Bi usted no entiends 1a sticueta, busgue a aigulen para que 3o la expiique a usted en detalle. (it you do not
undarstand this labsl, find somseone to explain i 1o you in detall)

EIRST AID
= Hald aye open and rinse slowly and gently with watee for 15 - 20 minutes.
» Mamove gontact lenses, If pressnt, alter the first 5 minutes, then continue rnglng ave.
« Call B poison oontrol senter or goglor for reatment advice,
H on skin or » Toke off pontaminated plothing.
clothing » Flinss skin irnrmadiately with plenty of water for 18 — 20 minutes,
» $all 2 polson control center o dootor for treatment advice.
» Gall polson control canter or dooler immediately for treammearnt advice,
= Havg person sip a ginss of water if able (0 swallow.
» Do not induce vomiting unless told 1o do so by the poison contro] center or goctor,
» Do niot alve anything by mouwth fo an unsonsclous paraon,
if innslag » Move person to fresh gk,
« If person i not breathing, calt $11 or an ambulance, then give artificial respiration,
pretarably by mouth-to-mouth, if posaible.
, « Catl 3 polson control santer or dostor for reatment advics, .
Have e product containsr or ipbel with you whsn saling 8 poison sontrol gentar or dootor, or going for
frealmeanrt. You may also contact 1-800-222-1222 fur emargency meadial treatment Information,

HNOTE TO PHYSICIAH

Probabis musosal damage may contraindicate the use of gastre lavags,

Hineyes

i swallowad

EPA Regisiration No.  TDEZEE-3
ERA Establzhment No. B8880-TH-001

Manufaciured by BipBafs Systems
35 Commerce Sheet
Glaslonbury, T 08033

Nat Contents:

Torralyie™; EPA Fag, No. TOROE3

MABTER LABEL » Versinn (11) dated May 28, 2008
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PRECAUTIONARY STATEMENTS

HAZARDS TO HUMAN AND DOMESTIC ANIMALS - DANGER: Corrosive: Causes irmgversible
aye damage. Harmful if swallowed, inhaled or absorbed through skin, Do not get in eyes, on skin or
on ciothing, Aemove and wash contaminated clothing Bedorg reuss,

PERSONAL PROTECTIVE EQUIPMENT (PPE): When hendiing wear pretective syewear {gongles of
tane shisid) and chemicsl resistant gloves, Appicators and handlers must wear coverslls over long-
sleaved shin, long pants, end chemical resistant footwsar plus sooks,  Follow manufacturar's
instructions for sleaning/melntaining PPE. | no such instructions axigt for washahies, use detargsm

snd hot water. Keep and wash PPE separately from other laundry.

USER SAPETY RECOMMENDATIONS: Users should wash hands beforg eating, drinking, chewing
gum, using lobacco or using the tollet.  Users should remove slothing/PPE Immediately #f pesticide
gets inside. Then wash thoroughly and put on clean clothing. Users should remove PPE immediately
after handiing this product. Wash tha outside of gloves before rermaving. As soon as possible, wash

thoroughly and change into clean clothing,

ENVIRONMENTAL HAZARDS: This pesficide Is toxic to birds. Do not contaminate water when
cleaning equipmaent or disposing of equipment washwaters. Do not apply 1o treated, finlshed drinking
water reservoirs or drinking water receptacies, This product is highly toxic to bees and other
beneficial insacts exposed to direct contact on blooming crops or weede. Do not apply this product o
allow it to drift to biooming orops or weeds while bees are actively vishing the treatment area. Do not
apply this product or allow it to drilt to crops where beneficials are part of an integrated pest

managernard sirategy.

PHYSICAL AND CHEMICAL HAZARDS: Strong oxidizing agent, Corrosive. Do not bring in contact
with other pesticides, cleaners or oxidative aganis,

DIRECTIONS FOR USE
it is o violation of Federal law to use this product m & manner Inconsistent with fis labeiing. For any
requirernents specifio to your State or Tribe, consuit the agency rasponsible for pesticide requlation,
Do not apply this product In 3 way that will contact workers or other persons, githar directly or through
drift. Only protected handiers may be in the area during application,

Agricultural Use Requirements

5 product oply In accordance with iis lsbeling and with the Worker Protection Standard, 40
CFE Part 170. This standard contalns requirements for the protection of agricultural worksrs on
farms, forests, nurseries and greenhouses, and handlers of agricultural pesiicides. [t containg
requirements for training, decontamination, notiication, and emergency assisiance. [t aiso contains
specific instructions and éxceptions perfalning to the stalements on this label about personal
protective equipment (PPE), notification to workers, and restricted antry Intervals {REl. The
requirements in this box apply to uses of this product that sre covered by the Worker Protection

Brarvlard,

Use i

gm net enter or allow worker eniry frto treated arsas during the restricted entry interval (RED of 4
LHirs.

girgrnaent for early entry to trealed areas that is permitted under the Worker Praotection

anel that involves contact with anything that has bsen treated, such as plants, soll or water,
aterproo! gloves and shoss plus soCks,

TerraGyte™: EPA Rag, Mo, 70299-3

MASTER LABEL - Version £11) dated Nay 28, 2006
Fage 3 of 12
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Non-Agricultural Use Requiremants -
The requirerments in this box apply to uses of this praduct that ars not within the scope of the Worker
Brotaction Standard for agricuttural peaticldes (40 CFR Part 170). The WPS applies when this
product Is Used to produce agriculiural plants on iarme, forests, nurseries of greenhouses,

Keep unprotected persons out of ested areas untl dusts n&

PR UL

save settied and activating water sprays

have driad,

Application Directions '
Treats, controis and preventa algae, bactsria, fung! and moas on omarmental plants and turf,
Organisms santroliad include Algas, Moss, Liver Warts, Stime Molds and thelr apores.

Ear use in gresnhouses, storags 8reas and nursery yards!
Spread TerraCyte on walkways, under benches, on gravel and
suraces to prevent and control aigae, naoteria, fungl, moss, slime moids,
canditions that these organisms Can Cause.

TerraCyte is activated by molsture, 80 applications must aither be made over wet surtaces or must be
waterad immediately after spreading. To tregl areas that are already heavily cortarninated with aiyae,
slime molds and soum, apply 4 [bs. of TerraGyte per 1000 square foet,  Make subsequent
preventative treatments Dy applying 2 - 4 lbs. of TerraCyie per 1000 square fest Rapeat appioalions
gvery 5 to 7 days to control new or established conditions. Optimum trestment fime s eary moming
or lste afernoon. i applied to a dry surface, activate TerraCyte with water immediataly following

application.

dirt fioors, wead control mais and hard
aned the odors and

Apply TerraCyte using a lawn spraader or any other applicator that will ensure uniform coverags.
Calorate spreaders for accurate output. Tha foliewing selfings are approximations for calbration for

gpeciiz makes of spreaders.
Rata per 1000 sg. f1. Spreader Seftings Soreader Width
e R 4 8 % tas!
4 ibs, 5 6% fosl
8COTTE 2 s 4 20 inches
4 bs. 7 20 Inchas

Eor use on soil surfases containing growing plants:
Apr FerraCyte fo soil surtaces for the prevention and control Algas, Moss, Liver Worls, Slime Melds
ancl oo spares. Use on contalner, bench, and pianters for ormamental plamts.

- Plani beds and bench areas » TeraCyle Is gotivated by molsturs.  Applications must b
made over wat surfaces. Thoroughly watsr soft surface to be treated.

m

For heavily contaminated beds or hanches, distribute 15 Ibs uniformiy over 1000 square f2et of

bed or hench ares,

For fellaw-up or preventative appleations, apply B s of Terralyle per 1000 gaquare fesd on a

weekly 1o hi-weekly hasls,
- Mature Potled plants - TermCyie s activated by moisiure.  Appiloations must be mmde over
wat surfaces. Thoroughly water soil surface 10 De {reated,

Taraliyte™: EPA Rag. No. 70286-2
MASTER LABEL - Vamion (11) dated May 28, 2008
Pape 4o 12
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huts 08 oz or 1/3 teaspoon of Terralyte over the

For curalive applications, svenly dist: (3 O e of 10.ch pot
yig over ihe su ace L=inon POIS.

surlace of 8-Inoh pots; 0.13 oz or % teaspoon of Term

stribute 0.026 oz. or 1/8 teaspoon of

For fallow-up and preventative applications, evenly di _
1/8 tsaspoon of Terralyts over e

TerraCyle over the surface of 8-nch pols; 0.04 oz or
suHace of 10-inch pots. Repsat on a bi-weekly basis.

- Seedlings or recent transplants - Flret test the plants for sensitivity to Terralyig, TerraCyte
increases oH by 0.5 pH unit. TerraCyte Is activated by moisturs. Applicaticns must be mads
over wat surfaces. Thoroughly water soll surface to be trestad.

Eor curative applications, evenly distribyte 10 ~ 15 Ibs TerraCyte over 1000 square feet (12 10
1 teaspooh per square foot), Ringe TerraCyte granuies thoroughly from follage.

lbs of TerraCyte per 1000

For fallew-up and preventative applications, evenly distribute 6
fos thoroughly from foliage.

enuare feet (1/8 teaspoon per square foof), Binge Terralyle grany
Repeat on a weekly to bi-weekly basis.

For use on turf grasses:

Apply TerraCyte to well-sstablished go
control of Algae, Moss, Slime Molds and thair spores.
waterad in afler application.

# course falrways, greens and tees for the prevention and
TarraCyle is activated by moisture and must be

The best time to apply TerraCyte for curative applications s gither the spring or fafl when
temperatures are 50°F or above. Apply TarraCyte to wall-established golf course fairways, greens and
tees at a rate of 8 pounds per 1,000 square feet. When using & drop spreader, uniform coverage is
essential for best resuits (see Tables 2 and 3 for spreader settings). Take caution to avoid overlap. 1
applying on gresns, always open up the spreader off of the green and on the collar.

Activate TerraCyie with water immediately following appliication (see Table 1} Water to
recammendad amount or for af least 10 minuies.

Make subsacuaent applications by applying 2 - 4 pounds of TerraCyte per 1,000 square feet. Repeat
apnlications as needed, Apply TerraCyte on consecutive days. The opfirum application time (s early
moming of late altemoon.

During surmmar months, use TerraCyts for spot treatments, Spoon-feed T arraCyte on infecied areas.

Table 1 - Apslisation Ratle

Application Hals I Amount of water {inches) applied by sprinkisr
Lbs/i 000H , irrigation
2 140"
4 110"
g Erala
8 178"

Tabic 2 - Scous and Prizelawn Drop Spreader Sstiings

Scots and Prizelawn | !

Tarralivie™: EPA Reg. No. 702803

MASTER LAREL - Varsion {11} dated May 28, 2005
Fage 5of 12
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Rate in Lbs. / 1,000 ft° Spreader Setting”
2 N/a
A _mg
g 2
o 3

Tjze of dishursersent bars

Table 3~ Gandy Prop Spraader Settings

Tandy Fate in Lbe. / 1,000 f° | Spreadar Setting” @4 Bpreader Satting @ 8
mph mph
2 12 4
4 18 18
& 18 22
g 21 24
* s of disbursement bars

NOTICE. A broad specirum of plant and turd species have been found to be tolerant to TamaGyte;
howsver, due to the large number of species and varislies of omamental plants and wrl, 1t s
inte 10 1est svery one for toeleranca to TerraCyte. Nelthar the manufacturer nor the seller has
atermined whather or not TerraCyte can be used on all known specigs of plants and turf, Thersfore,
test u small section at labeied rates for phytotoxicity prior to widespread use. Repest applications can
raise soll pH to levels that can advarasly affect plant growth, TerraCyte is incompatible with metal-
bascd fungicides and ferfifizers. Do not apply T erraCyte within thrae days of metalbased fungicides

or fusilizer applications.

STORAGE AND DISPOSAL

De not contaminate watar, food, or feed by storage or disposal.
PESTICIDE STORAGE: Store in original containgrs in dry conditions in a cool, wall-vented arsg,
¢ suntight. Do not allow product fo become overheatad (>50°C) In storage. This may
cais increased degradation of the product, which wil decrease product effectivensss. In case of
gpiv, 00d ares with large quantitiss of water. Do not store In & manner where cross-contamination
with olher pesticides or fertilizers couid ogcur. Do not store near incompatible materals such as
reri- g agents, sombustible materials, organic materials or acids.
beEcTOIDE DISPOSAL: Wastes resulting from the use of this product may be disposed of on site or
at an approved waste disposal tacility, Open dumping is prohibited. f wastes cannot be disposed of
soee -ing 1o label directions, contact your State Pesticide or Envirenmental Control Agency, or the
Haze:dous Waste Bepressntative at the nearest EPA Reglonal Oiffies for guidance.
CorTAINER DISPOSAL: Trple rinses (or sguivalent). Then offer for racycling or disposg of In a
saruiacy landfil, of incinaration, or If allowad by stats and focal authorities by burning. 1 burned, stay

out Meka.

awa from 4

WARRANTY
This ~atarinl conforms to the desoription on the labsl and Is reasonably fit for the purposes referred 10
in t o oirections for use. Timing, unfavorable temperaiures, water oondiions, presence of ofher
fmat ials, method of application, weather, watering practices, nature of soll, disesss problem,
eond Lan of arop, incompatipiity with other chermioals, sre-axisting conditions and othar oonditions
influe g the use of this product are beyond the control of the seiler. Buyer assumes all risks
ggec sied with the use, storags, or handling of this material not In strict accordanos with direclions

‘ Tarralyte™; EPA Rog. No. 702093
MABTER LABEL - Version (11} dated May 26, 2005
Puage B of 12
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| given herewitn, NO OTHER EXPRESS OR IMPLIED WARRANTY OF FITNESS OR |
| MERCHANTIBILITY 1S MADE. ,

TerraCyle™; EPA Heg. No. 708883
EAARTER LABE]L - Version (11) dated May 28, 2005
Paga 7 of 12
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Sublabel B: Residential

TerraCyte™

' Algascide ‘ . ,
v Gramdlar Algaecide/Fungicide (for Crmarmantsl Plants and Turf in or eround the home and for regidential

R
A treatmant for the pravantion and controf of herticultural diseases ground residential aroas.

Yo Eorresidentisl use.

Active ingredient:

Bodivm Carbonats Peroxyhydrale™ e 34.00%
Cither INQrediBrSl e s bssanis a85.00%
Tetal e OO DTS O SIS PP RP SO 100.00%

*onraing 27.50% Hydrogen Diozide by welghl.

KEEP OUT OF REACH OF CHILDREN
DANGER - PELIGRO
S ustad no entiende la etiqueta, busque g alguisn para que & ia axpligue B usted en detalle. {If you de not
undarstand this label, find somecne to explain i fo you lo detall)

FIRBT AID

. Hold eye open and rinse slowly and gently with watar for 15— 20 mines.
. Bemove sonact lenses, I present, after the first § minutes, then conbinug rinsing ave.
» Call & noisgn control conter of dootor for tregiment adviee,
« Take off contaminated olothing,
» Singe skin immediately with planty of water for 18 ~ 20 minutas,
= Call & poison control center or doctor for traatment advios,
« Call polson control center or doctor immediately for rsatment govios.
« Have person sip & glass of water i able o swallow.
« Do not Induoe vorniting unless told to do 5o by the poison control canter of dontor.
» Do not give anylhing by mouth 1 an unconsoioys Derson.
if inheled « Mave paraon Io frash alr,

« if person s not breathing, call 811 or an ambuifancs, then give artificial regpleation,
areferably by mouth-to-mouth, i possibia,
« Call a poison sontrol centar of doctor for reaiment advice.
e o e product contaings of iabel with you when calling a poison control genter of doator, oF going for
trex’ enb You may also contact 1-800-282-1228 {or amergancy medial reatmant infomation.

CONDTE TOD PHYSICIAN

Praknile mugosa! demage may contraindioale the use of oastric lavags,

ifin cyes

If on skin or
clothing

i awailowed

ERA Registration No, 70298-3
£ Establishment No. 88880-TX-001

Hanulsoiired by: Biobate Systams
a6 Commeros Diresl
Glastonbury, CT G033

Tarralyvte™hy EFA Feg, No. 702883

MASTER LABEL - Version (11} dated May 28, 2008
Page 8 of 13
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PRECAUTIONARY STATEMENTS )
HAZARDS TO HUMAN AND DOMESTIC ANIMALS - DANGER: Corroslve. Causes irrna;vea‘a;bia
sye damage. Harmful if swallowed or absosbed through skin, Do not get in eyes, on gkin or on
tlothing. Wear protective eyewear (goggles, faoe shield, or safety glasses) and watarproo! gloves.
Wash thoroughly with soap and water after handling. Remove contarminated clothing and wash
dlnthing before rouse. When prolonged or repeated contact may ooour, use chamically resistant

gloves and Tull body clothing.

Do not contaminate water when

ENVIRONMENTAL HAZARDS: This pesticide ls toxlo to birds. _
Do et mpply 1o freated,

cleaning equipment or disposing of eguipmant washwaters or rinsate.
finishad drinking water reservoirs or drinking water receplacies.
Mix only with watar in

PHYSICAL AND CHEMICAL HAZARDS: Strong oxidizing agent. Cerrpsive.
sanars of oxidative

accordance with label instructions. Do nat bring in contact with other pesticides, cf
apents.

DIRECTIONS FOR USE
Itis & viofation of Faderal law to use this product In & manner Inconsistent with its labeling.

Appiication Directlons ,
Troatn, controls and prevente algae, bacterg, fungi and moss on armamertal plants and tf,
Orgarisms contrelied include Algae, Moss, Liver Worts, Blime Muoids and thelr spores.

For use in home greenhousos, storage aress and yards:

Sprau TerraCyte on walkways, under benches, on gravel ang divt i
sLrcces to prevant and gontrol algae, bacteria, fungl, moss, gliime mold
aondiinng that hese organisms can cause.

oors, waad control mats and harg
g, and the odors and

TerruCyte is activated by moisture, so applications must either be made over wet surfaces or must be
wa'ered immediately after spreading, To treat areas that are already heavily contaminated with aigas,
sfirs molds and scum, apply 4 Ibs. of TeraCyte per 1000 square feet Make subsequent
eriative treatments by applying 2 - 4 Ios, of TerraCyie per 1000 square fest. Repeat applications
tn 7 days to control new or established conditions. Optimum treatment time is aarly morning
ftermoon, If applled to a dry surface, activate TerraCyts with water immediately following

i,

Ap ' TarraCyle using & lawn spreader or any other applicator that will ensure unitform ooverags.
Ca.sinie spreaders for aceUrate output. The following settings are approximations for calibration for
gposiic makes of spraaders.

Rate per 1000 8g. f1, Spreader Settings Spreader Widih
z ps, 4 g fest
d 4 Ibs, 8 6% foet
8¢ 2 |bs. 4 20 inches
4 |bs, 7 20 Inches

For cza on soil surfaces containing growing plants:
"sreaCyta o soil surfaces for the prevention and control Algae, Moss, Liver Worls, SHma Molds

AL

ancl heir spores, Use on container, bench, and planters for omamenial plants.

e L .
TerraCyle™; EPA Heg. No. 70208-3

MASTER LARE] - Veralon {11} dated May 28, 2005
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- Plant beds and bengh areas -

P £Pn PP BPPD TERY 308 THIE

TerraCyle Is aotivated by moelsture, Applications must be

made over wet surfaces, Thoroughly water soll surface 10 be freated.

For heavily contaminated beds or benches, distributa 1 teaspoon uniformiy Der anuare foot of

had or hench ares.
For follow-up or praventative applications, apply 1/8 temspoon of TerraCyte per square foat on
a weekly {0 bi-weskly bagis.

Mature Potted plants - TerraCyie is activated by maisture. Applications must be made over
wet surfaces. Thoroughiy water soll surface to be wraated.
/3 teaspoon of TerraCyte over the

For curative applications, evenly distrbute .08 oz or ¥/
surface of B-inch pots; 0.13 oz or ¥ teaspaon of TarraCyte over the suriace of 10-Inch pots.

stribute 0.026 oz, or 1/8 teaspoon of

For ioliow-up and preventative appliications, ayenly di
1/6 teaspoon of Terralyte over the

A

TarraCyie over the surface of 8«nch pots; .04 oz. or
surface of 10-ineh pots, Repeat on a bi-weekly basls,

ants for sensitivity to TermaCyte, TerraCyte

- Seediings of recent transplants — First test the pl
lleatinong must be made

increases pH by 0.5 pH unit. TerraCyte is activated by moisture. App
ovar wet surfaces, Thoroughly water soif surface to beé treated.

For curative applications, evenly distribute 1/2 to 1 teaspoon per square foot. Ainse TerraCyte
granuies thorpughly from foliage.

tions, evenly distribte 1/8 teaspoon per square toal.

For toillow-up and provemtative applica
age. Repeat on 8 waskiy to bl-weakly basls.

finaa TerraCyie granules thoroughly from foll

For use on turt gragses:
Apply TerraCyte o well-established lawns for the prevention and control of Algae, Moss, Slime

Moics and thelr spores, TerraCyte Is activated by moisture and must be watered in aftor appileation.

The best ime to apply TerraCyie for curative epplications is sither the sprng or fall whaen
ternperalures are H0°F or above. Apply TerraCyte 10 well-astaplished lawns & rate of 8 pounds per
1,000 soquare feet. When using & drop spresder, uniform coverage is esgantial for best resulls (sea
Tables 2 and 3 for spreader settings). Take cattion to avold overlap.

Activate TerraCyte with water immadiatety following application (see Table 1), Water to
recommended amount or for at least 10 minutes.

Maxe subscquent apnlications by epplying 2 - 4 pounds of TeraCyle per 1,000 squsre feel. Repsat
gppiications 8s needed. Apply TerraCyle on conssoutiva days, The optimurm application tims is sary

moring or late afterncon, During summar months, use TerraCyte for spot treatrments. Spoon-feed

Ter-alvte on infected areas.

Teera Oyt ™ EPA Rag. Mo, FI298-3

MASTERM LADEL - Varsion (11) daled May 26, 2005
Page 1ol 13
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Tabie 1 - Apolication Rate

Application Rate Amournt of water (inches) applied by sprinkier
Lbs,/1,000 irrigation
o 14
4 1/10
B 1107
B 178"
Table 2 ~ Scotis and Prizelawn Drop Spresder Settings
Sootis and Prizeiawn
Halw in Lbs /1,000 1 Spreader Setting”
P Mia
4 2
5 2 W
3 3
* e el dishursemeént bars
Table 3 — Gandy Drop Soraader Settings
G.oov Rate in Lbs, /1,000 8 Spreader Seiling” @ 4 Bpreacer Setting @ ©
mph mph
2 ik 14
4 16 18
g 18 22
8 21 n

isihursermnant bars

or not TerraCvie can be used on all known specles of plants and turf, Therefors,

t labeled rates for phytotexichy prior 1o wideepread use. Rapeat applications can
is that can adversely affeot plant growth. TerraCyte is incompalible with metal-
& fer‘:ffzezs Do not apply TerraCyvie within three davs of metal-bassd fungicides

T STORAGE AND DISPOSAL
Do not contaminate water, food, or fead by storage or disposal,
8TC - A%E: Slore in ofiginal containers in & cool, wellbvented area, away from dirsct sunlight, Do not

alle e wraduct to become overheated in storsge. This may cause Incresasd egradai;aﬂ of the
proo . oowhich will decrease product effectiveness. In case of spil, flood area with large quantities of
W

DIs=GnALn 1T empty - Do not reuss this container. Place in trash or offer for recyeling if avallabls.
U partty fllled — Calf your local solid waste agency for disposal instructions,  Never piace unused
procunt aown any ndodr or owdoor draln,

Tarralyia™; EPA Hep, No. 702883

MABYTER LABTI - Version {11} dated May 28, 2005
Pags 110l 12
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SEE-FT-EERS . 11

WARRANTY
This material confarms o the description on the labsi and is rsasonably fit for the purposas referred 10
in the dirsctions for use. Timing, unfavoreble temperaturss, water conditions, presence of other
ials, method of application, weather, watering practices, nature of moll, diseass problem,
ion of crop, Incompatibillty with other chemicals, pre-existing conditions and other conditions
woing the use of thig product are beyond the confrol of the seller. Buyer assumes gl rizks
tac with the use, storags, or handiing of this material not In strict accordance with dirsctions

assnci
given herawith. NO  OTHER EXPRESS OR IMPLIED WARRANTY OF FITNEZSS OR

MERCHANTIBILITY I8 MADE.

Terralyie™; EPA Hap. No. 70238-3
MARTER LAREL - Version (11) dated May 28, 2008
Fages 12 of 12

TOTAL. .13



Soetim crboms peroyhidnn
Bumwestcides Regisraton Acon Docmers

BIOPESTICIDES REGISTRATION ACTION DOCUMENT

Sodivm Carbonate Peroxyhydrate
{(PC Code 128860}
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I. EXECUTIVE SUMMARY

A. IDENTITY

The technical grade {TGAI) algaecide and fungicide product, Technical Soditm Carbonate
Peroxyhydrate, consists of 85% of the active ingredient {a.1.) sodinm carbonate peroxyhydrate, and
15% of other ingredients. The end-use product, TerraCyte™ consists of 40% Technical Sodiam
Carbonate Peroxyhydrate and 50% other ingredients. This 18 equivalent to nominal concentration
of 36% of the a.i. and 66% other ingredients. Both products are in the form of a free-flowing,
white granular powder.

B. USE

The technical grade product is to be used in the formulation o f end-use pesticide products. The
end-use product is to be used as an algaecide and fungicide on turf grasses, ornamental plants,
terrestrial landscapes, in commercial greenhouses, garden centers, nurseries and storage areas.
There are no food uses.

C. RISK ASSESSMENT

The Agency has determined that no unreasonable adverse effects to the 1.5, population in general,
and to infants and children in particular, will result from the use of sodium carbonate
peroxyhydrate when label instructions are followed. Sodium carbonate peroxyhydrate is very
unstable in the presence of moisture, and there is Httle likelihood exposure 10 the ai. itself.
Therefore, the risks to humans and the environment g low.

1., Himan Health Risk Assessment
a. Toxicologica] Endpeints

Mammalian toxicology data requirements were submitted and satisfy the data requirements in
support of the registration of products containing sodium carbonate peroxyhydrate. Submitted
data indicate Toxicity Category Il for Acute Oral Toxicity, Acute Dermal Toxicity, and Primary
Dermal Trritation, The results of the eye irritation study demonstrated that the product canses
severe, irreversible eye damage and was accorded Toxicity Category 1. A data waiver was
requested and granted for the Acute Inhalation Swudy on the basis of the Jarge particle sizes in the
granular product. The substance is not a dermal sensitizer.

h. Human Exposure
Exposure to the general population would be minimal but worker exposure is expected. Due {0 the

1
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corrasive characteristics of the product (a severe eye irritant), appropriate protective wear and
precautionary label language will mitigate worker vulnerability,

r. Risk Assessment

The Agency has considered sodium carbonate peroxyhydrate in light of the mode of action of the
chemical and the relevant safety factors in FQPA and FIFRA. A determination has been made that
no unreasonable adverse effects to the U.S. population in general, and to infants and children in
particular, will result from the use of sodium carbonate peroxyhydrate when label instructions are

followed.
2. Ecological Hisk Assessment
a. Ecological Toxicity Endpoints

EPA has waived all Tier I ecological studies for registration of registration of products containing
sodium carbonate peroxyhydrate because no ecological toxicity endpoints are expected if the
product is applied in accordance with label directions.

b. Ecological Exposure

When the pesticide is applied in accordance with label directions, no hazard to birds or other
terresirial animals, freshwater fish and invertebrates. No harm fo non-target plants is foreseen if
the label notice is observed to test the plants for phytotoxicity before apphication, and to prevent
the elevation of the pH of the soil. Precautionary label statements are present to prevent exposure
to non-target insects, including honey bees.

¢. Bisk Asgessment

Risk to other organisms is expected to be minimal, given the unstable character of the chemical
when water is applied and given the appropriate precautionary and advisory statements present on
the label.

D. DATA GAPS/LABELING RESTRICTIONS

no data gaps. Labeling restrictions and precautionary labeling, which are required to

There are
ritipate risks, are detailed in the LABELING RATIONALE section below.

[
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I, OVERVIEW
A, ACTIVE INGREDIENT OVERVIEW
Common and Chemical Name: Sodium Carbonate Peroxyhydrate

Chemical Formula: 2Na, CO, - 3H. O,
CAS nomber: 13630-894

Trade and other names: Sodium Carbonate Peroxide, FB® Sodium Percarbonate,
P8
OPP Chemical Code: 128860

Basic Manufacturer: Solvay Interox Inc.
333 Richmond Avenue
Houston, Texas 77098-3099

B. USE PROFILE

Proposed uses and application methods for sodium carbonate peroxyhydrate products are included
in the following summary:

Type of Pesticide: Algaecide and fungicide

Use Sites: The manufacturing-use product, technical sodium carbonate peroxyhydrate produced
by Solvay Interox, Inc. may be formulated into end-use products.

The single end use product is to be used to control algae, moss, liver worts, slime molds and their
spores on turf grasses, ornamental plants, terrestral landscapes, around residences, in commercial
greenthouses, garden centers, nurseries and storage areas. The pesticide is to be used on well-
established plantings only (not for seed bed preparations, new planfings, or seedlings).

Formulation Types: Solid, free flowing, white granular powder {describes both the
manufacturing-use and the end-use product) '

Methods and Rates of Application:

Application of the granular is by a lawn spreader or other applicator that will ensure uniform
coverage. Since sodium carbonate peroxyhydrate is activated by moisture, all applications must be
made over wet conditions or must be watered immediately after spreading the product, The

optirmum application time is early morning or late afternoon.

The sodium carbonate peroxyhydrate end use product is applied in greenhouses, storage areas, and
nursery vards, on soil surfaces containing growing plants, and on turf grasses. Treatment for
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heavy contamination requires 4 pounds per 1000 square feet. Subsequent preventive treatments
require 2-4 Ibs per 1000 square fest. Applications should be repeated every 5 to 7 days to control

new or established conditions.

For plant beds and bench areas, the dose is 1% pound over 1000 sq ft. and applications are
repeated every 4 weeks.

e surface of 8-inch pots, and 14

On potted plants, the dose is ¥4 ounce or 1 level teaspoon over th
level teaspoons over the surface of 10-inch pots. The treatment is repeated every 4 weeks.

For use on turf grasses, such as well-cstablished golf course fairways, greens and tees, the
pesticide is applied at the rate of 8 pounds per 1000 square feet. Subsequent applications (as
needed) can be made on consecutive days at the rate of 2 to 4 pounds per 1000 square feet.
Application is to be immediately followed by sprinkler irrigation for 8-10 minutes to a depth of ¥
0 '/, of an inch.

Use Practice Limitations: Workers must not enter treated areas for 4 hours following application.

Timing: Optimum treatment time is early morning or late afternoon. For curative applications on
turf grasses, apply in either the spring ot fall when temperatures are 50°F or above.

C. ESTIMATED USAGE

Eistimmates based on existing commercial use cannot be made since the manufaciuring-use product
is to be incorporated into the first registered product,

D. DATA REQUIREMENTS

EPA reviewed data requirements for granting these registrations under Section 3(c)(5) of FIFRA.
Product analysis data requirements and mammalian toxicology data requirements are adequately
satisfied. All of the data requirements for scological effects were waived.

E. REGULATORY HISTORY

On February 2, 1999, EPA received an application from BioSale Systems for registration of an end
use product containing a new active ingredient, sodium percarbonate {sodium carbonate
peroxyhydrate). A notice of receipt of that application was published in the Federal Register,
(OPP-30481), on August 11, 1959 with & 30-day comment period. No comments were received as
a result of this publication.

On January 30, 2002, EPA received an application for registration of Technical Sodium Carbonate
Peroxyhydrate from Solvay Interox, Inc.

¥, CLASSIFICATION
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The mode of action of the pesticide, sodium carbonate peroxyhydrate, 1s to kill the target
organisms by oxidizing critical components, such as the cellular structure of the target organism.
Thus, it does not qualify to be classified as a biochemical pesticides. However, the Agency has
classified sodium carbonate peroxyhydrate (2 Na ,CO , »3H, O, ) as eligible for reduced data
requirements. It is & non-complex chemical and its physical and chemical characteristics are weil
understood. In the presence of water, the granules or crystals of sodium carbonate peroxyhydrate
are dissolved and transformed into hydrogen peroxide and sodium carbonate. Upon contact the
hydrogen peroxide oxidizes its target, then hreaks down into water and oxygen, neither of which
engender toxicological concern.

G. FOOD CLEARANCES/TOLERANCES

There are no food uses associated with this active ingredient.

N
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HI. SCIENCE ASSESSMENT
A, PHYSICAL AND CHEMICAL PROPERTIES ASSESSMENT

All product chemistry data requirements for the technical grade/manufacturing-use product and the

end-use product have been met.
1. Product 1dentity and Mode of Action

a. Product Identity

he active ingredient, sodium carbonate peroxyhydrate, is & free flowing, white crystalline powder
having the chemical formula 2 Na, CO, 1 H,0,. Technical sodium carbonate peroxyhydrate
consists of 85 % of the active ingredient, sodium carbonate peroxyhydrate. Other {inert)
components make up the remaining 13%. The end-use product consists of 40% of the technical
product and the remainder is an nert carrier,

b, Mode of Action

Sodium carbonate peroxyhydrate is transformed into hydrogen peroxide and sodium carbopate in
the presence of water. The hydrogen peroxide oxidizes the eritical cellular components of the
target organism and thus kills them.

2, Physical And Chemical Properties Assessment

The product chemistry data which support the registration of the TGAVMUP and the end-use
product are summarized below in Table la, and their physical and chemical properties are shown
in Table 1b.

et
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1. Abstract

Hydrogen peroxide (HaCh, CAS No: 7722-84-1) is a high production volume (HPV)
chemical, for which a European Union misk Assessment has recently become
available {Furopean Commission, 2003). This EU risk assessment includes hoth an
environmental risk assessment for the entire EU tonnage of hydrogen peroxide, and
also human health risk assessments covering the use of several household cleaning
products containing hydrogen peroxide which are within the scope of HERA.

HERA is determined to aveid any duplication of effort and to discourage effort for the
sake of marginal improvements. However, HERA believes that HERA Risk
Assessments should be carried out where significant additional risk information can
be obtained, and where a refinement of the existing assessments would yield new or
significanthy different conclusions in particular for the detergent use SCENANO,

This document refers to the information in the EL Risk Assessment which covers
hydrogen peroxide use in the household cleaning products which are within the scope
of HERA. It also contains additional, recent exposurt information which broadly
supports the figures provided there.

Human Health

Products used in HERA applications may contain befween 4% and 8% hydrogen
peroxide. The main application of those products 1s the bleaching of texiiles in the
washing machine, but the use of hydrogen peroxide m surface- or foilet cleaners has
also been reported. These uses give rise to a variety of possible consumer contacts.

The EU Risk Assessment concludes that there is no need for further information
and/or testing for acute toxicity, sensitisation, repeated oral toxicity, repeated dermal
toxicity, mutagenicity and carcinogenicity for all exposure SCEnArios Concerning
CORSUIMETS.

The only relevant potential buman health concern identified by the EU Risk
Assessment is that of skin and eye irritation. Concentrated solutions of hydrogen
peroxide are irritant to skin and eyes. The irritation potential of agqueous solutions of
hydrogen peroxide depends on concentration. Local effects of hand wash solutions
containing hydrogen peroxide do not cause concern given that it is not a contact
sensitiser and that the concentrations of tydrogen peroxide in such solutions are well
helow those expected to be irritating 10 eye of skin. Laundry pre-freatment or surface
cleaning iasks, which may sranslate info brief hand skin contact with higher
eoncentrations of hydrogen peroxide, may oceasionally result in mild wrritation easily
avoided by prompt rinsing of the hands in water. Accidental spillage of neat product
into the eye is to be avoided as can be expected 1o result in fikely irritation

In the view of the extensive database on toxic affects and the low exposure values in
the intended use patterns of the HERA appleations, it can be concluded that the use
of Hydropen peroxide in household cleaning products raises no safety concern for
CONSUINETS.

Draft February 2005 KF-CB Page 2
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A guantitative risk assessment Wwas performed for aquatic organisms and
microorganisms. The assessment concludes that there is no need for further
information andfor testing for any of the generic scenarios. The conclusion that no
further information or testing was required also applies to the sediment, terresirial,
and atmospheric compartments. Also, the conclusion that no further mformation or
testing is required was found for the other consumer exposure scenarios. Thus, the
uses of hydrogen peroxide in products which are covered by HERA are not a subiect
of concern in the EU, with regard to the environment.

Draft February 2005 KF-CB - Page 3
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2. Introduction

Hydrogen peroxide (H201) 15 a high production volume {HPV) chemical, for which a
Furopean Union Risk Assessment has recently become available (Buropean
Commission, 2003} This HERA ‘short version’ repori summarises the human and
environmental risk assessment of the use of hydrogen peroxide in household cleaning
applications, supplementing the EU risk assessment with current usage information

(AISE, 2002).

3. Substance information

Substance Identification
This sumnmary covers hydrogen peroxide (HaOq), CAS No: 7722841, which has 2
structure H-O-0-H and & molecular weight of 34.02 g/mol {European Commssion,

2003).

Physical-chemical Properties

The physical properties of hydrogen peroxide are given in Table 1 (European
Commission, 2003). Hydrogen peroxide is normally handled as an aqueous sofution.
Commercial solutions must be stabilised with additives to prevent possible violent
decomposition due to catalytic impurities or elevated temperatures and pressure. The
danger of vapour phase explosion on storage of liquid hydrogen peroxide will be
encountered only with concentrated Hz0; solutions above 74% at elevated
temperatures. Solutions used in HERA applications are helow the level of concern, as
- shown in Table 2.

Table 1. Physical and chemical propertics of pure hydrogen peroxide (100%)

Property Yaiug

Melting point -0.40 - 0.43°C

Boiling point 150-152°C decomposition
Density 1.4425 giem3 (25°C)
Vapour pressure 3 0Pa (25°0)

Water solubility miscible in all proportions
Log Kow -1.5 {zaloulated)

pKa 11.62 (25°C)

Henry's law constant 7.5.10™ Pa m3/mol (20°C) measured
" pure hydrogen peroxide {100%) does not exist i practice

Occurrence

Hydrogen peroxide has both natural and anthropogenic sources, Epvironmental
releases from anthropogenic sources may take place during production, formulation,
nrocessing and consumer use of products. Matural hydrogen peroxide may be formed
by photochemical, chemical or biochemical process {Furopean Commission, 2003},

Diraft Fehruary 2005 KF-CB Page 5
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Production and Use

Hydrogen Peroxide is mainly used for pulp bleaching (48%) and manufacture of other
chemicals (38%) such as sodivm perborate, percarbonate and peracetic acid, The
remaining 15% of the fotal volume consumed in Burope is used for different
applications including textile bleaching, environmental applications, metal etching,
sanitisation of chemical instruments and surfaces, metal semiconductor chips
manufacturing, disinfection of drinking water, disinfectant in aseptic packaging and
bleaching of certain foodstuffs. Less than 1- 4% of the production volume is for
personal and domestic use £.g. hair bleaching, dying or fixing of hair perm, household
eleaning, tooth bleaching, food processing, disinfection of wounds and mouth and
disinfection of eye contact lenses. Also cosmetics, toothpastes and deodorants contain
or have contained hydrogen peroxide (European Commission, 2003},

Uses in household cleaning products, the scope of 1ERA, include use as a laundry
additive (liquid hleach/gel), and in hand dishwashing detergents, hard surface cleaners
and toilet cleaners. The ranges of hydrogen peroxide in these products are shown in
table 2.

The total consumption of HzOp in HERA applications in the 15 European Urnion
Countries in 2002, plus Iceland, Switzerland and Norway, by formulating companies
who contributed data to AISE in 2002 was 7696 tonnes per annum. As HERA
formulators represent approximately 80% of the European market, 1t 18 estimated that
less than 9700 tonnes per annum hydrogen peroxide was used in household
applications in 2002 (AISE, 2002). This compares with the EU production tonnage of
750 000 tonnes per annum which was used in the BU risk assessment for hydrogen
peroxide (European Commission, 2003). The tonnage estimated for use in
applications covered by HERA is at the lower of the 1-4% of total hydrogen peroxide
production volume which is estimated to be due to domestic and personal use in the
Bl Risk assessment {Buropean Commission, 2003y,

Table 2: Household applications and finished product concentrations of
Hydrogen peroxide (AISE, unpublished data, 2002)

Product application Range of H;0; level in finished
product, % by weight

Regular laundry detergents
Compact laundry detergents
Fabric conditioners
T zundry additives - Liguid bleach/gel
aachine dishwashing detergent
Surface cleaners
Teilet cleaner

Draft February 2005 KF-CB Page 6
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4. Environmental Risk Assessment

Environmental fate
The BU risk assessment for hydrogen peroxide (European Comunission, 2003} found

ot Ad

that the general characteristics of HoO, that are relevant for the exposure assessment
are:

Degradation

. Abiotic degradation: Abiotic degradation of HaOh is due to either reaction with itself
{disproportionation), or reaction with transition metals, organic compounds able to
react with HoOy, reaction with free radicals, heat or light. Hydrogen peroxide is
normally a short-lived substance in the environment but half-lives vary greatly
depending on the CIrCUmMSIances. Thus, no abiotic half-life in water o7 soil has been
determined, The estimated half-life in the atmosphere is ca. 24 hours.

- Biodegradation: Standard ready biodegradation tests are not applicable to morganic
substances like hydrogen peroxide. However, the data set available is regarded as
sufficient to draw conclusions upon the degradation of Hx0y. Enzymes produced by
aerobic bacteria convert hydrogen peroxide fo water and oxygen. Based on specific
degradation data, a biodegradation rate constant of 21 b (half-life 2 min) in 5TP is
used. In surface waters a realistic worst-case haif-life of 5 days is used.

Distribution

A Henry's Law constant of 7.1x10" Parm*/mol at 20°C was measured. This indicates
that volatilisation of Ha02 from surface waters and moist soil is expected fo be very
low. Using the measured log Kow of -1.3, a Koo of 0.2 can be estimated aceording fo
the Technical Guidance Document (TGD) (European Comrmission et al., 2003). Based
on this value, hydrogen peroxide is expected to be highly mobile in soil.
Aeccumulation

There are po experimental results on bioaccumulation available. Hydrogen peroxide is
reactive and a shori-lived polar substance and no hicaccumulation is expected. This s
supporied by the calculated log Ko of about -1.5, BCFs calculated according to the
TGD for fish and earthworm are low, 1.4 and 3.3, respectively.

The EU risk assessment for hydrogen peroxide {Furopean Commission, 2003 usad
the information above to determine that, for hydrogen peroxide in products covered
by HERA, the local Predicted Environmental Concentration (PEC) values in various
environmental compartments are as shown i Table 3,

Tahie 3: Local PEC valoes for hydrogen peroxide in products covered by HERA

Local PEC In | PEC for Lecal PEC in | Local PEC
surface micraorganisms | seil in air
Water (mp/l) | (mg/h) {mgike) {mg/m3)
Consumer 0.00425 0.0125 1.09.107 2.25.107
use I
Household
cleaning
- agents

Environmental effects assessment

The B

-y 7
LW

that, in the aquatic environment, there are shorf-
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risk assessment for hydrogen peroxide {(European Commission, 2003} found
serm toxicity data for fish,

Page 7




HERA ~ Hydrogen Peroxide Version 1.0 April 2005

invertebrates and algae. In addition to aigal smudies, iong-term dats are available for
zebra mussels. The lowest long-term aquatic toxicity test result is the NOEC of 0.1
myg/! for algae. According 1o the TGD an assessment factor of 30 should be used for
deriving the Predicted No Effect Coancentration (PNEC) in water. However, based on
the data on natural background concentrations (rypicalty <1 - 30 pg/l)itss abvious
fhyat this would overestimate the toxicity, Furthermore it is niot probable that further
long-term studies would show hi gher toxicity than the NOEC for the most sensitive
group of organisms, Le. algae. Therefore an assessment factor of 10 is considered to
be appropriate. The extrapolation with the factor of 10 results in & PNECuaer of 10

pg/l

The EU risk assessment for hydrogen peroxide (Evropean Commission, 2003)
extrapolated the PNEC for microorganisms from the ECsoactivated sludge respiration
test (466 mg/l) using an assessment factor of 100. This results in a PNECmicroorganisms

of 4.66 mg/l.

For the sediment compartment, The EU nisk assessment for hydrogen peroxide
{European Commission, 2003) found that hydrogen peroxide does not adsorb 10
sediment and is rapidly degraded there. Thus the report conciuded that sediment
dwelling organisms are adequately profected by the PNEC for water phase.

The EU risk assessment for hydrogen peroxide {European Commission, 2003)
caleulated the PNEC for the terresirial compartment based on the equilibrium
partitioning method, as no suitable studies are available on the effects of hydrogen
peroxide on soil-dwelling organisms, The results pave a PNEC errestrial 0F 1.19.10°

mg/kg wwi.

Although some experiments are available on fumigation of plants with HzO2, no
NOEC or ECss levels were determined in these tests. Thus the BU risk assessment for
hydrogen peroxide (European Commission, 2003) found that a quantitative
assessment for the atmosphere cannot be performed.

A guantitative risk assessment was performed for aguatic organisms and
microorganisms. The EU risk assessment for hydrogen peroxide (Buropean
Commission, 2003) gives the PEC/PNEC ratios shown in Table 4 for hydrogen
peroxide in the uses covercd by HERA. The assessment concludes that “There 15 no

Table 4. PEC/PNEC ratios for hydrogen peroxide

Scenaria Aguatic organisms Microorgunisms
Conwimer use Ik 0.425 0.00267
Househnld cleaning agents

need for further information and/or testing conelusion {ii) for this use. The
conclusion that po further information of testing was required also applies to the
sediment, terrestrial, and atmospheric compartments. Thus hydrogen peroxide use’
in products which are covered by HERA are not a subject of concern in the EU,
with regard to the environment.

Draft February 2005 KF-CB Page &
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5. Human Health

Consgmer eXposure

The BU risk assessment for hydrogen peroxide (European Commission, 2003} found
that bleaching, disinfection and cleaning are the main uses of H-(0 in consumer
products. Many consumer products, such as household cleaning and bleaching agents,
hair dyeing and bleaching products, teoth bleaching agents, mouthwashes,
disinfectants, contact lens disinfectants, and even food contain H;0:.

Table 5, taken from Table 4.2 of the summary reporl of the EU risk assessment for
hydrogen peroxide (BEuropean Commission, 2003, gives data for the consumer
exposure to H,0, from the scenarios relevant for products covered by HERA. The
duration and frequency of exposure and vaiues for the external, route-specific
doses/concentrations are given. Note that the concentrations given in iable 5 are
somewhat higher than the recent concentrations given in table 2 (AISE, Z002).

Table 5. Consumer exposure data used in the EU risk assessment for hydrogen
peroxide (European Comisgion, 2003)

Scenario | Exposure time Inhalation | Ingestion | Skin/ Eye
(mg/m®) | (mgfkg of | deposition
pw/d)
Duration | Frequency | Estimated | Estimated Conen. | Estimated
af of of dose
freabment | treatments Ha(h; in
per vear the
product
Textile S-10mm |25 0.02-0.13 ina <8 (35) | 0.6 mglkg
hleacking %% bw, on the
skin ’
Cleaning | 10-20 min | 25 (.13 na usually | <0.6
agents about mg/kg bw,
8%(0.2- | onthe
35%) | skin’

1) 0.6 mg/kg of body weight per day is the potential dermal deposition { estimated
by EUSES}

Health hazard data

Toxicokinetics, metabolism and disgibytion

The EU risk assessment for hydrogen peroxide (European Commission, 2003} found
that HyO is an endogenous product of oxygen reduction in the aerobic cell and pusses
readily across biological membranes. At high-uptake rates H; Oy can pass the
ahsorption surface entering the adjacent sissues and blood vessels where it s rapidly
degraded by catalase liberating oxygen bubbles: consequently, mechanical pressure
injury and oxygen embolism may be produced. In the view of the high degradation
capacity for hydrogen peroxide in blood, it is unlikely that the substance i3
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systamically distributed, and therefore the endogenous steady state levels of the
substance in tissues are unlikely to be affected.

Acuie toxicity

The B risk assessment for hydrogen peroxide (European Commission, 2003) found
oral LD« values or lethal doses in rats range between 200 mg/kg for 70% HaOnto
more than 5,000 mg/kg for 10% HO;. There are also a number of reported human
incidents by oral ingestion of HxOz water solutions, but few reports have given data on
the dose. The mechanism of systemic effect has been oxygen gmbolism. Thus, the
substance proved to be harmful if swallowed by a physical mode of action.

The dermal LDse values in animals range between 700-5,000 mgkg for 90% HaOg
The test methods are mostly poorly deseribed, but the studies indicate that HaOn 18 1ot
scutely toxic after skin application.

Acute inhalation toxicity studies have been performed with aerosols {mice} and
vapours (rats and mice), Due to the corosive nature of the substance after inhalation
exposures to highly concentrated aerosols {70% HaOy as “droplets”™), lethality occurs
at quite low air concentrations (0,92-2 mg/1). The lethal event can be attributed {0 the
substance corrosivity rather than its systemic toxicity. Since exposure to significant
concentrations of hydrogen peroxide was not ohgerved in the risk assessment and the
predominant human exposures were related to vapors only, VApOUr expeniments were
preferred in the hazard assessment. Based on vapour inhalation studies in mice and
rats the substance was considered to be harmful by inhaiation.

Irritation and corrosivity

The EU risk assessment for hydrogen peroxide (European Commission, 2003) found
that in rabbits, H,Os solutions of 10% were slightly irritating fo the skin, 353%
solutions proved to he moderately irritating and caused delayed epidermal necrosis
and sloughing, while 50% solutions and more concentrated solutions were severely
irritating and corrosive.

Eye irritation is reported in humans and animals. The effect of 202 1n 5 and 10%
solutions are known to cause adverse effects in humans. An 8% solution was highly
irritating and caused irreversible effects in the rabbit eve,

Sensitisation
1t was concluded in the EU risk assessment that the skin sensitisation potential of

hydrogen peroxide is extremely low.

Reneated dose toxicity

A number of repeated dose toxicity studies i experimental animals via the oral and
inhalation routes have been reviewed in the EU Risk assessment report (EU, 2003},
The oral NOAEL of 26-37 mg/kg bw (100 ppm in drinking water) is based on local
effects on the gastrointestinal tract and reductions in food and water consumption in s
90 day drinking water study ina catalase deficient mice strain. Based on uritation of
the upper airways (nose) an NOAEL of 2.5 m gz’m@ was derived in a 28-day rat study,
while from human occupational data an approximate human NOAEL of 1.4 mg/m”

was derived,

Mutagenicity
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Hydrogen peroxide was mutagenic and genotoxic in a variety of jn vitro (est systems
without metabolic acitvation. The responses observed were modified by the presence
of degrading enzymes {catalase), the extent of formation of hydroxyl radicals by the
Fenton reaction, and the cells repair abilities. In vivo genotoxicity studies employing
medern methodologies were all negative. The EU risk assessment concluded that the
available studies are not in support of a significant genotoxicity or mutagenicity under
in vive conditions.

Carcinopenicity
The critical review of a number of publications on the carcinogenicity of hydrogen

peroxide by BU, 2003 and consideration of the overall evidence available at this time
led to the conclusion that the special nature of a local carcinogenic effect observed the
duodenum of a sensitive mouse strain, that furthermore showed a marked tendency of

regression and even disappearance after cessation of treatment was of no practical
elevance for humans and should not trigger classification.

Toxicity to reproduction

Due to the rapid degradation of hydrogen peroxide in tissues of first contact and blood
yielding oxygen and water no studies for reproductive endpoints were requested in the
EU risk assessment, as hydrogen peroxide is unlikely to be systemically available to
the developing embryo or fetus or the sex organs. Results from animal studies also
suggest local toxicity at the point of contact and no systemic effect as the primary
maode of action and consequently, although there were gaps in data, reproductive
effects by hydrogen peroxide were not desmed to Cause any Concem.

Risk Characterization for consumers

The E1] risk assessment concluded that the toxicokmetic evaluation of hydrogen
peroxide suggests that only under conditions of very Ii gh exposure rates the substance
might enter the systemic circulation. When accidental swallowing is excluded, it is
unlikely that such high exposures could be reached in any realistic scenario of
consumer exposure, [t is especially unlikely that the substance deposited on the skin is
systemically absorbed to a meaningful degree. Results from animal studies aiso
suggest local toxicity at the point of contact and no systemic effect as the primary
mode of action and consequently, although there were gaps in data, reproductive
effects by hydrogen peroxide were not deemed to cause any concern.

The EU risk assessment for hydrogen percxide (Furopean Commission, 2003} found
that local irritation and, in extreme and uncommon cases, corrosion of the skin, ave,
gingivae or the teeth are the critical adverse effects caused by exposure to HaCOh. Most
of the effects reported are transient or are considered mild. However, even rather
ditute solution of Ha0 (3%) may cause danger, if swallowed in large enough volume
accidentally. Effects of splashes of strong solutions to the eye (> S%0) and skin (>
15%) represent scenarios that may be relevant in terms of consumer eXposure,

The EU risk assessment for hydrogen peroxide (European Commission, 2003)
concluded that all other endpoints, acute toxicity, sensitisation, repeated dose toxicity,
mutagenicity and carcinogenicity were not considered to cause conoer for homan
health of consumers. Thus, the conelusions regarding sensitisation, repeated dose
toxicity, mutagenicity and carcinogenicity are conclusions {(if) - There is at present
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ne need for further information and/or festing and for risk reduction measures
beyond those which are being applied already.

Table 6, taken from Table 4.4 of the summary report of the EU risk assessment for
hydrogen peroxide (European Commussion, 20073, characterizes the nisks o the
consumer from exposure to H»0s in the scenarios refevant for products covered by
HERA. Eve irritancy is shown te be of cencern for products containing H,0:in
concentrations >5%. Thus for these products Conclusion ifi - ¢here is a need for
limiting the risks; risk reduction measures which are slready being applied shali
be taken into account — is applicable. The legislation supporting this
recommendation can be found in the Official Jowrnal of the European Union, 2004,

Table 6 — Risk characterization for consumers for product types included in
HERA

Heenario Erritation/corrosivity Repeated | Acute toxicity;
Eye Skin Alrways dose sensitisation:
toxicity, mutagenicity;
oral carcinogenicity
pthers

Textile iii’ ii ii i i

bleaching

Cleaning | iii i i i i

_agents

1) Current data suggest that textile bleaching products and cleaning agents available
for consumers normally contain less than 8% of Hx Oz but in some unusual extreme
cases may contain up to 35% of HaOn. Eye irritancy is of concern if the actual
concentration of H;Oyin the substance used i8 >5%

Risks to Consumers from the physicochemical properties of hydrogen peroxide have
also been identified in the EU risk assessment for hydrogen peroxide (European
Commission, 2003). The risk assessment finds that an sccident may occur if HyO;
{even diluted) is inappropriately stored in a glass bottle with a tight stopper. In the
course of time, overpressure will be generated in the bottle due to slow decomposition
of the peroxide and there is the possibility that the bottle may break, rupturing
violently.

No risks were identified in the EU risk assessment for humans indirectly expossd via
the environment and combined exposures for consumers,

In summary, the only relevant potential human health concern identified by the EU
Risk Astessment is that of eve irritation. Concentrated solutions of hydrogen
peroxide are irritant to skin and eyes. The irritation potential of aqueous solutions of
hydrogen peroxide depends on concentration. Local effects of hand wash solutions
containing hydrogen peroxide do not cause concern given that it is not a contact
sensitiser and that the concentrations of hydrogen peroxide in such selutions are well
helow those expected to be irritating to eye or skin. Laundry pra-freatment of surface
cleaning tasks, which may transiate into brief hand skin confact with higher

 concentrations of hydrogen peroxide, may occasionally result in mild irritation easily
avoided by prompt rinsing of the hands in waler. Accidental spillage of neat product
into the eye is to be avoided as can be expected to result in likely irritation.
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Conclusion:

In the view of the extensive database on foxic effects and the low exposure valuesin
the intended use patierns of the HERA applications, it can be concluded that the use
of Hydrogen peroxide in household cleaning products raises no safety concern for
CORNSUMETS. '
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Executive Summary

Sodium percarbonate is mainly used as a bicaching chemical in laundry detergents, laundry
additives and machine dishwashing products, The pure product {100 %) is also available for
consumers as a laundry additive. Sodium percarbonate may also be used in products for drain
cleaning, multipurpose cleaning or for denture cleansing. The amount of sodium
percarbonate, which is used in household cleaning products in Europe, was estimated to be
100,000 — 150,000 tonnes in 2001 but the amount is expected to merease the coming years.

Environment

Sodium percarbonate rapidly dissolves in water and dissociates into sodium, carbonate and
hydrogen peroxide. Acute ecotoxicity tests with fish and water fleas revealed LCS50 values of
71 and 4.9 mg/l. The available data show that the observed aquatic toxicity of sodium
percarbonate can be explained by the formation of hydrogen peroxide. Because sodium
percarbonate dissociates inio sodium, carbonate and hydrogen peroxide, the environmental
risk assessment is based on the risk assessment of the individual components.

After use of the household cleaning product, the spent washing liquor (containing the sodium
percarbonate) will be disposed via the drain. Neither hydrogen peroxide nor carbonate will be
discharged to aquatic ecosystems. Hydrogen peroxide will degraded in the biological waste
water treatment plant, while carbonate wiil be neutralised by the biclogical waste water
treatment plant to bicarbonate. Sodium has a low toxicity and the emitted amount of sodium is
relatively low compared to background concentrations and therefore the emitted amount of
sodium will not have an effect on the aquatic organisms of the receiving water.

Based on the available data, the use of sodium percarbonate in household cleaning products
has no adverse effect on the aguatic ecosystem.

Human health

Sodium percarbonate has a low acute toxicity via the oral and dermal route (LIX50 > 1000
mg/kg bodyweight). The existing ammmal data on acute toxicity show that sodium
percarbonate has a local effect. In animal tests a slight irritating effect on the skin was
reported for solid sodium percarbonate and it was highly irritating to the rabbit eye (not
rinsed). Sodium percarbonate did not have sensitising properties in 3 test with guinea pigs.

When consumers are exposed to sodium percarbonate, neither hydrogen peroxide nor sodium
carbonate will be systernically available due to their effective detoxification {degradation or
neutralisation) in the body. Consequently it is to be expected that the concentration of
hydrogen peroxide and sodium in the blood and the pH of the blood will not be increased,
Therefore. neither sodium percarbonate itself nor hydrogen peroxide or carbonate will reach
the organs or the foetus and there is no risk for systemic, developmental or reproductive
toxicity, With regard to genotoxicity and carcinogenicity the properties of sodium
percarbonate also resemble those of hydrogen peroxide and it can be concluded that there is
no concern for humans with regard to a possible genotoxicity or carcinogenicity of sodium
percarbonate. The only critical endpoint for sodium percarbonate seems to be local imritation.
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Consumers can be exposed to sodium percarbonate due 10 skin contact with sojutions which
contain sodium percarbonate, which can he laundry hand washing. However, the astimated
concentrations of sodium percarbonate in these solutions are WO low to cause skin irmitation,

Accidental exposure of the eyes to dry products which contain sodium percarbonate or 10
solutions of household cleaning produets which contain sodium percarbonate could result in
eye irritation. Only if the sodium percarbonate concentration in the product or the solution is
very high (> 25%) irreversible damage (o the eye could occur if the product is not
immediately washed out, which would normally be the case.

Acute cases of oral poisoning or effects on human eyes, due to accidental or intentional
overexposure to sodium percarbonate, have not been found in the literature.

Based on the available data, the use of sodium percarbonate in household cleaning products
has no adverse effect on consumers.

b

3

N
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1. Introduction
1.1 Identity and physical/chemical properties

Sodium percarbonate is an addition compound of hydrogen peroxide and sodium carbonate.
Rased on the molecular formula, the pure substance sodium percarbonate contains 32.5 Y%
hydrogen peroxide and 67.5 % sodium carbonate (based on weight). Sodium percarbonate is &
white crystalline powder.

A melting and a boiling point can not be determined because sodium percarbonate
decomposes when heated. The decomposition s gxothermic and releases oxygen gas.
Determination of log Po, and vapour pressure are not applicable as sodium percarbonate 15 an
ionisable, inorganic compound. The average particle size diameter of sodiur percarbonate is
in the range of 300 — 960 pm. Sodium percarbonate is readily soluble in water, producing &
moderately alkaline selution. The pH is about 105 at 1 % concentration. The identity and

several physical/chemical properties are sirnmarized in Table 1.

Table 1: Identity and physical/chemical properties of sodium perearbonate

Property Results / Remarks Reference
Motecular formula N, CO3H;D,
Muoiecular Weight 314.06
CAS number 15630-85-4
EINECS number 239-707-6
Average particle size 306G - 900 nm
Melting Point Not applicable. Decomposition when
heated.
Density 2.14 gleny’
Rulk density 900 ~ 1100 kg/m® * Rertech-Frank ef al (1995)
Water Solubility 146 ¢ T Bertsch-Frank et al (1995)
Vapour Pressure Negligible

A Digta from sodium percarbonate producers sherw that the bulk density ranges between 900-1200 kg

Rased on the active oxygen content, the commercialised product sodium percarbonate has 2
purity of more than 85 %. The product sodium percarbonate can contain up to 15 % inorganic
salts e.g. soditm carbonate, sodium chloride, sodium silicates, sodium sulfate, magnesium

sulfate, sodium hexametaphosphate and horates. These inorganic salts are present as
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impurities or are used as coatings. These coatings have been developed to maintain the
stability of sodium percarbonate in household cleaning products.

1.2 Production

Globally sodium percarbonate is produced at 10— 15 production sites and about half of them
are located in Burope, ,

Sodium percarbonate is produced by the reaction of sodium carbonate with hydrogen
peroxide, which can be done via dry, spray and wet processes. In the dry process agquecus
hydrogen peroxide solution sprayed on solid sodium carbonate; 8 solid-liguid reaction
yields sodium percarbonate. In the spray process sodium percarbonate is produced by a fluid
bed process. Solutions of sodium carbonate and hydrogen peroxide are sprayed mto a drying
chamber where the water is evaporated, In the wet process sodium percarbonate is usually
nrepared by cristallisation possibly in combination with salting out.

1.3 Use

The main user of sodium percarbonate is the household cleaning products industry, which Is
expected to use morc than 95 % of the Furopean sodium percarbonate demand.

Sodium percarbonate is mainly used as & bleaching chemical in laundry detergents [tableats,
compact or regular powders), laundry sdditives and machine dishwashing products. The
concentrations of sodium percarbonate in the different household cleaning products are
presented in Table 2. However, higher concentrations are used also. Bleach booster products
with a sodium percarbonate concentration between &5 and 85 % are placed on the market.
Furthermore the pure product (100 %) is available for consumers s a laundry additive, Minor
amounts of sodium percarbonate may be used in products for drain cleaning, multipurpose
cleaning or for denture cleansing.

P L

The amount of sodium percarbonate, which is used household cleaning products in Europe,
was estimated to be 100,000 —150,000 tonnes in 2001 but the amount is expectad to inerease
the coming years. The amount of 150,000 tonnes will be used as a worst case scemario for the
snvirorunental assessment.

Table 2: Sodium percarbonate content in household cleaning products (AISE, 2002a)

Produsi Content sodium Typical content

perearbonate (%) (%}
Laundry regular, powder 7-16 £.16
1 sundry compact, powder 12-2
Laundry compact, tabiet 12-20
L aundry additive, powder bicach 23-31
Laundry additive, tablet 28-56
Machine dishwashing, powder 21

8.5

Machine dishwashing, tablet
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§

2. Environmental Assessment
2.1 Environmental expdsare assessment

In most cases the household cleaning products, which contain sodinm percarbonate, are added
to tap water during use. For example laundry defergents are digsolved in water during the
taundry washing process, while machine dishwashing producs are also added to water, After
use, the spent washing liquor will be disposed via the drain and finally it will be discharged to
aquatic ecosystems {e.g. rivers, lakes, estuaries, sea) afigr a treatment.

2.1.1 Environmental Fate

Sodium percarbonate rapidly dissolves in water and dissociates into sodium, carbonate and
hydrogen peroxide.

2 Na,COs3H:0; - 4Na™ + 200 + 3 HaOy

Sodium. carbonate and hydrogen peroxide do not adsorb o sediment. Furthermore there is no
distribution or transport to the atmosphere and therefore the environmental nisk assessment
can be focussed on the aquatic compartment. The environmental fate of hvdrogen peroxide

and sodium carbonate will be discussed below.,
Hydrogen peroxide

Hydrogen peroxide is a reactive substance in the presence of other substances, elements,
radiation, materials or cells. Both biotic and abiotic degradation processes are important
routes in removal of hydrogen peroxide in the environment:

TH;Op — 2HO + Os

All orpanisms contain catalase and other enzymaes to degrade hvdrogen peroxide. The stability
of hydrogen peroxide has been studied extensively (ECETQC, 1993; European Commission,
20013, 1t's half-life in both surface water and sediment can be significantly less than 1 day but
in some cases it can be up to 5 days.

Hydrogen peroxide is rapidly degraded i a biological waste water treatment plant. An
activated sludge, respiration inhibition test was conducted according to QECD Guideline 209
(Groenaveld et al., 1999). The test was conducted at concentrations of 8, 1.0, 3.0, 10, 30, 100,
300 and 1000 mg/L In all test solutions the half-life was less than 2 minutes and therefore i
can be concluded that hydrogen peroxide is degraded completely m biological waste water
treatment plants. Not onlfy 2 biological waste water treatment plant but also other domestic
clarifiers are able to degrade hydrogen peroxide (Guhl et al,, 2001},

Sodium carbonate

The environmental fate of sodium carbonate is presented already in the HERA Sodum
carbonate report (HERA, 2002) and for this reason only a short summary of the aguatic fate
will be presented here,
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An emission of sodium carbonate to water will result in an increase in alkalinity and a

tendeney to raise the pH value:

COY + HpO - HOOw + OF

However, the increase in pH depends on the buffer ca acity of water which in most cases s
determined by the natural background concentration of hicarbonate. To underline the
importance of the buffer capacity, a twble is inchuded with the concentration of sodium
carbanate needed to increase the pH to a value of 9.0, 10.0 and 11.0 at different bicarbonate
concentrations. The data of Table 3 were based on calculations (De Groot et al, 2002).

Table 3:  Concentration of sodium carbonate (mg/l) needed to increase the pH to values of
5.0, 10.0 and 11.0 (De Groot et al., 2002}

Buffer capacity” Final pH®
8.0 10.0 11.¢
0 mg/l HCOy' 1.1(0.6) 16 (6.1} 603 (61}
{distilled water)
15 mg/l HCOy 23 (18} 28 (21) 25 (76)
(10" percentile of 21 European rivers)
128 mg/l HCOy 12 {129} 120 (134) | 1646 (189)
(mean value of 21 Buropean rivers)
233 mg/l HCOy 20 (234) 206 (239) | 2502 (294)
(90" percentile of 21 European nivers)

A The initial pH of a bicarbonate solution with a concentration of 15 - 233 mg/l is 8.3 {calculated).

B Between brackets the final concentration of bicarbonate is given.

2.1.2 Monitoring Data

Hydrogen peroxide, inorganic carbon and sodium are naturaily present in the environment.

in natural water hydrogen peroxide occurs naturally as a regult of dry and wet deposition,
photochemical and biological formation or through the oxidation of metals (ECETOC, 1993
European Commission, 2001). Both field and laboratory studies indicate that the major
pathway for production of hydrogen peroxide in natural waters is photochemical formation,
although it is also introdueed to water bodies through rain and biological processes. Natural
hackground concentrations are normally less than 10 pgA but concentrations significantly
higher than 10 pg/l have been reported.

Normally the pH in aquatic ecosystems is significantly less than 10.3 and therefore carbonate
is present in very low concentrations in aquatic ecosystems, which explains why monitoring
dats are not available for carbonate. However, for bicarbonate many monitoring daia are
svailable. On overview of the bicarbonate concentration in world river hasins has been
published by UNEP (1995). The concentration was measured in a total number of 21 rivers in
Europe. The 10%-percentile, mean and 90™.percentile werc 15, 128 and 233 mg/l,
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respectively, The concentrations of the bicarbonate ion were strongly related to Ca™
concentrations which reflect the weathering of rocks. The distribution of hicarbonaiz follovwed

therefore the same pattern as that of the C

4.

The sodium ion is ubiquitously present in the enviromment and it has been measursd
sxtensively in aquatic ecosystems. Sodium and chloride concentrations in water are tightly
jinked. They both originate from natural weathering of rock and from atmospheric transport
of oceanic inputs and from a wide variety of anthropogenic sources. The anthropogenic
cources of sodium are so pervasive that the concentrations of sodivm in water have risen by 2
factor of 10 to 20 in manv rivers in the 20" century. The sodium concentration was reported
for a total number of 21 rivers in Europe, with a 10% percentile of 1.9 mg/l, mean of 56 mg/l

and 90" percentile of 92 mg/l (UNEP, 1995).
2 1.3 Predicted Environmental Concentrations

To evaluate the potential effect of sodium percarbonate on the aguatic organisms, the
concentration of sodium percarbonate m the receiving water {(an aquatic ecosystem) must be
determined. In other words, the Predicted Environmental Concentration {PE{} must be
determined to know the exposure of the aquatic organisms to sodium percarhonate,

To estimate the PEC, computer models can be used. In the European Union the model EUSES
has been used to calculate the PEC of organic compounds (Vermeire et al., 1994} In some
cases it can also be used for inorganic compounds to obtain a preliminary idea about the order
of magnitude of the PEC. Within HERA the FUSES model has been adapted to develop a
specific scenario for detergents (HERA, 20013, The HERA detergents scenario assigns a
value of 7% of the EU tonnage to the standard EU region, while the Technical Guidance
Document {TGD) of the Furopean Commission (1996) uses a default of 10%. Furthermore
the HERA detergents scenario increases the emissions at local level by a factor of 1.5, instead
of the TGD default factor of 4. These changes introduced by HERA more realistically
represent the regional emissions and the local input of substances used in household
detergents, as experimentally demonstrated (Fox, 2001,

The PEC,uq has been calculated using a tonnage of 150,000 /v and assuming that the
compound is inert. There is no distribution to air or sludge and degradation in the waste water
treatment plant does not occur. The HERA detergent scenario revealed a PEC egionsl added and a
PEC oeat aciee 0F 0.5 and 1.6 mg sodium percarbonate per liter, respectively.

The previous calculations were reported 10 obtain a preliminary idea about the order of
ragnitude of the PEC,q4.4 when the substance would be discharged to aquatic ecosystems,
without considering the fate of the compound, effluent treatments and other smission sources.
Because sodium percarbonate rapidly dissociates inio sodium, carbonate and hydrogen
peroxide in water an individual exposure assessment {and risk characterisation) will be
performed for these substances.

Hydrogen peroxide

Rased on the HERA detergent scenario e PEC.egionstadded 300 1he PECiocal adted of hydrogen
peroxide are 0.2 and 0.5 mg/l, respectively. However, hydrogen peroxide is unstable and will
be degraded already for a significant extent during use. After disposal the degradation of
hydrogen peroxide will continue and hydrogen peroxide will be completely degraded in a
biological waste water treatment plant (see section 2.1.13. Mot only a biclogical waste water
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treatment plant but also other domestic clarifiers are able to degrade hydrogen peroxide (Guh!
et al,, 2001). For this reason it can be concluded that the emission of hydrogen peroxide
aquatic ecosystems is negligible.

Carbonaty

Based on the HERA detergent scenario the PECigionmisdied and the PEC|,aiadded of the
carhonate anion are 0.2 and 0.6 mg/l, respectively, However, in reality the total domestic
discharge of carbonate to aquatic ecosystems will be completely different because .

» The final discharge of carbonate/bicarbonate will depend very significantly on the
domestic waste water treatment method. Normally the pH of the untreated waste water is
measured and adapted when necessary (to neutral pH} to optimise the conditions for the
doprestic waste water treatment plant {(WWTP). This means that carbonate is already
neutralised to bicarbonate before the domestic WWTP.

+ The discharge of organic and inorganic carbon via facces and urine is much higher than
the discharge via household cleaning products. Based on a total amount of 150 million kg
of sodium percarbonate used per year and based on 370 million inhabitants in the
European Union, the daily use of imorganic carbon iz 0.085 g per inhabitant per day.
According to Directive 91/271/EEC the biodegradable organic load is 60 g oxygen per
inhabitant per day in the EU. If this amount of oxygen is used for the formation of carbon
dioxide then the discharge of organic carbon would be equal to 22.5 g per inhabitant per
day. This shows that the amount of carbon, emitted via fagces/urine is much higher than
the amount emitted via the use of sodium percarbonate in household cleaning products.
Due to the bindegradation of organic carbon to inorganic carbon in the waste walel
treatment plant, it is unlikely that the sodium percarbonate of the household cleaning
products has an effect on the final concentration of inorganic carbon in the effluent.

These 2 factors show that the use sodium percarbonate in household cleaning products has a
negligible effect on the carbon chemistry of the aquatic ecosystems. The domestic effiuent
treatrment method and the discharges of organic carben are more important for the parbon
chemistry of the receiving water. Even the effect of thege 2 factors is quostionable.
Eutrofication, acidification, deforestation and agricultural practices are Known 10 have an
important effect on the carbon chemistry of aquatic ecosystems (Kempe, 1984},

Sodium

1+ is evident that effluent treatments do pot affect the discharge of sodium. Therefore it can be
assumed that the total quantity of sodiam is emitted to the aquatic ecosystems. Based on the
HERA detergenis scenario this would result in @ PECregional added and a PEC s sdeeq Tor sodivm
of 0.1 and 0.5 mp/l, respectively.

Although the use of sodium percarbonatz in houschold cleaning products resulis i
ernission of sodium to aguatic scosystems it is clear that other anthropogenic activifities, e.g.
mining and use of road saly, result also in an emission of sodium to aguatic poosysiems.
According to UNEP (1995) the sodium and chloride concentrations in water are tightly linked
for the major rivers of the world, Furthermore it should be realised that sodinm is taken up via
food, excreted and eritted to aquatic ecosystems. A normal uptake of sodium via food is 3.1~
6.0 g per inhabitant per day according fo Fodor et al. (] 099} and a similar amount will be
emitted to aquatic ecosystems. The daily discharge of sodium, via sodium percarbonate
containing household cleaning products, is only 0.3 g per inhabitant per day.

an
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Cverview of PEC s values
An overview of the PECauges values is presented in Table 4, Hydrogen peroxide is degraded
before discharge to the aquatic ecosysem, while carbonate is peutralised to bicarbonate before
emission and therefore the realistic PECagges of these components is 0,

Table 4:  Overview of Predicted Environmental Concentrations added { PEC gueat 10
the agualic ecosysiem
Component HERA Detergents HERA Detergents Realistic
scenario seenario seenario
P E{:rggianahadgged (mgr”]} PECoca1 agded im ﬁf l) PEC local added Elllgg )

Sodium percarbonale 3.5 1.6 Mot applicable
Hydrogen peroxide 0.2 0.3 Negligible
Carbonate 4.2 1.4 Negligibie
Sodium 2.1 .5 0.5

2.2 Environmental effects assessment

2.2.1 Toxicity
Effects on fish

A semi-static acute toxicity study with fathead minnow {Fimephales promelas) and sodium
percarbonate has been conducted according to GLP (Good Laboratory Practice) and EPA
(Environmental Protection Agency) test guidelines {Shurtleff, 1989a). The fathead minnow Is
a saltwater fish species. Test solutions were renewed daily and the hydrogen peroxide
concentration was determined before and after renewal using a titration with potassium
permanganate. The measured hydrogen peroxide concentration was used to calculate mean
measured sodiurn percarbonate concentrations. Fish were exposed for 96 hours to mean
measured sodium percarbonate concentrations of §; 1.1 7.4; 34; 81; 465 and 937 mg/l and
observations were made after 24, 4B, 72 and 96 hours. The LC50 and NOEC (No Observed
Effect Concentration) of sodium percarbonate were 71 and 7.4 mg/d, respectively. No control
mortality was observed.

Another fish toxicity test without any quality assessioent was reported (Japanese Patent
(ffice, 1989). The original reference was not available but the study was reported in the
FUCLID published by the ECB (2600). The fest was performed on fish infested with skin
parasites, Fish were treated twice a weak for 3 minutes and the NOEC was 2 500 mg/L.

Effecis on inveriebrates

The effects of sodium percarbonate on the water flea Daphnia pulex have been studied by
Shurtleff (1989b) according to GLP and EPA guidelines. Daphnids were exposed for 48 hours
and they were transferred to fresh test solutions daily. The hydrogen peroxide concentrations
ware measured before and after each renewal using a titration with potassium permanganate.
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The measured hydrogen peroxide concentration was used to derive mean measurad sodium
percarbonate concentrations. Mean measured test concentrations were (1) 2.0: 12; 46; B9; 416
and 835 mg/l. The ECS0 and NOEC of sodium percarbonate were 4.9 and 2.0 mg/l,

respectively. No contrel mortality was observed.

Effects in aguatic planis/ algae

Algal stadies have been reported by Clarke {1991) but these studies were not performed
gocording to GLP or standard guidehnes. In these studies three green algae, Chigmydomonas
eugametos, Chlorella emersonii and Scenedesmus quadricauda and three cyanobacteria,
Anabaena variabilis, Anabaena Ay and Synechococcus feopliensis were used. The algae were
incubated in microtitre plates (300 pl). Analytical measurements were net available. Reported
ECS0 values ranged between B-160 mg/l but these high values are not reliable. Probably
hydrogen peroxide degraded during the test pertod, because the duration was 100 tong for algal
tasts (140-240 hours). A significant recovery of the algal growth was seen in most cases during
the test, which indicates a lack of exposure at the end of the test,

An algal study with Chlorella vulgaris bas been conducted with hydrogen peroxide under
standard test conditions (Degussa, 1991). The EC50 and NOEC of this study were 2.5 and
0.1 mg/l, respectively. Based on the study of Degussa (1991) predicted EC50 and NOEC values
for a study with C. vudgaris and sodium percarbonate are 7.7 and 0.3 mg/l, respectively,

2.2.2 Derivation of PNEC

The results of ecotoxicity tests with sodium percarbonate, hydrogen peroxide and sodium
carbonate are compared in Table 5. The resuits are expressed as sodium percarbonaie,
hydrogen peroxide and sodium carbonate concentrations, if applicable. The data of Table 5
show that the amount of hydrogen peroxide, which is released at EC50 concentrations of the
fish and invertehrates tests with sodium percarbonate, is sufficient to explain the acute
toxicity of sodivm percarbonate. However, the amount of sodium carbonate, which is released
at BC30 concentrations of the fish and invertebrates tests with sodium percarbonate, is not
sufficient to explain the acute toxicity of sodivm percarbonate.

Table 50 Comparison of acute toxicity of sodium percarbonate, hydrogen peroxide and
sodium carbonate
Test subsiance Species ECE {mgh) Leference

SPCH | B, L st

Sadiiem perearbonate Fathead minnow 30-100 1 16-33 34-68 Shurtleff (1980s)
Hydrogen peroxide Fathead mipnow Rl ShirtlefF(1980%a)
Sodiam carbonale Frashwater fish A0)-T40 HERA (FO02)
Sodium parcarbonats Daphnia pulex 2.12 1 n7as | LaBg Shurtleff (19899)
Hydrogen peroxide Daphnia pulex LWEE Shurtleff (15895}
Sodium carbonate Cerindaphnia dubla 200.227 HERA 2600

Ao valies are expressed as 93 % confidence inervals.

SPC = sodim perearbonate, 00 = hydrogen peronide and 5C = sodium carbonale,
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Based on the results of Table 5, the acute toxicity of sodm percarbonate can be explained by
the formation of hydrogen peroxide. The PNEC of hydrogen peroxide is equal to 10 pg/l and
algae are the most sensitive species for hydrogen peroxide (Buropean Commission, 2001).

A PNEC or 8 PNECaaeq has not been derived for sedium carbonate because {HERA, 2062}

+ The patural alkabnity/pH of aguatic ecosystems can vary significantly between aquatic
ecosystems and

» Also the sensitivity of the aquatic ecosystems to 2 change of the alkalinity/pH can vary
significantly between aquatic ecosystems.

The increase in pH of the receiving water was used 1o obtain an idea of the acceptable amount
of sodium carbonate which can be added to aquatic ecosystems. Depending on the buffer
capacity of the aquatic ecosystem, an estimate of the acceptable amount ranges between 2 and
20 mg/l (see also Table 3). The PNEC of hydrogen neroxide is much lower (10 ug/l) and this
confirms that hydrogen peroxide is the component which is responsible for the toxicity of
sodium percarbonate. ‘

There is no need to derive a PNEC of sodinm percarbonate for risk characterisation because
the risk characterisation should be based on the separate risk characterisations of hydrogen
peroxide and sodium carbonate. However, fo describe the general hazard of sodium
percarbonate for aquatic ecosystems in a quantitative way it could be useful to caloulate a
PNEC. Because sodium percarbonate contains 32.3 % hydrogen peroxide, the PNEC of
sodium percarbonate would be equal to 10/0.325 = 31 pg/l

2.3 Fovironmental Risk Characterisation

Te characterize the risk of sodium percarbonate, the exposure data { section 2.1.3} will be
compared with the results of the effects assessment {section 2.2}, The risk characterisation

will be based on the risk characterisation for hydrogen peroxide, carbonate and sodium.
Hydragen peroxide

Rased on the HERA detergent scenario the PEC upionsiadaed and the PEC eeu sagea Of Dyvdrogen
peroxide are 0.2 and 0.5 mg/l, respectively. However, hydrogen peroxide will be degraded
during use, in the bioogical waste water treatment plant and even in domestic clanfiers and
therefore the emission of hydrogen peroxide is considered negligible (Guhl et al,, 2001}. The
concentration of hydrogen peroxide in the effluent will be similar fo natural background
coneentrations of hydrogen peroxide and therefore there i no risk for the agquatic gcosystem,
The PNEC of hydrogen peroxide is equal to 10 g/1 (Furopean Commission, 2001

RBased on the HERA detergent scenanio the PECiionsadded and the PECuw s of the
carbonate anion are 0.2 and 0.6 mg/l, respectively. However, the use of sodium percarbonate
in household cleaning products will not result in an prmission of carhonate to aguatic
scosystems because the domestic effluents are neutralised and because the organic carbon
from faeces and urine have a more important effect on the carbon chemistry of the aguatic
scosystems {see section 2.1.3) Futrofication, acidification, deforestation and agricultural
practices are also known to have an important effect on the carbon chemistry of aquatic
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ecosystermns {Kempe, 1984). For this reason it can be concluded that the use of sodium
percarbonate in household cleaning products has a nepligible effect on the carbon chemistry
of aquatic ecosystems.

The previous paragraph indicated that the acceptable amount of sodium carbonate which can
be discharged to an ecosystemn would be 2.3 10 20 mg/l {order of magnitude). This was based
on the increase of the pH.

Sodiun

Based on the HERA detergents scenanio the PECregonsisdded and the PECiocaladis for sodium
were 0.1 and 0.5 mg/l, respectively. It is evident that effluent treatments do not affect the
discharge of sodium, Therefore it can be agsumed that the total quantity of sodium is emitted

tor the agquatic ecosysiems.

Concentrations of 0.1-0.5 mg/l are not expected to have an effect on aquatic organisms
because reconstituted water for acute and chronic toxicity tests contain sodium concentrations
which range between 3.3 and 105 mg/l (ASTM, 1996). These PECadseq values of sodium are
also relatively low compared to measured concentrations of sodium in aquatic ecosystems.
The sodium concentration was reported for a total number of 21 rivers in Europe, with a
10" percentile of 1.9 mg/l, mean of 56 mg/l and 50" nercentile of 92 me/ (UNEP, 1995).
Other anthropogenic activities have most likely a more important gffect on the sodium content
of aquatic ecosystems. For this reason it can be concluded that the sodium, which originates
from the use of sodium percarbonate in household cleaning products, has a negligible effect
on the agualic ecosysiams,

2.4 Discussion and Conelusions

Sodium percarbonate rapidly dissolves in water and dissociates into sodium, carbonate and
hydrogen peroxide. Acute gcotoxicity tests with fish and water fleas revealed LC30 values of
71 and 4.9 mg/l. The available data show that the observed aguatic toxicity of sodium
percarbopate can be explained by the formation of hydrogen peroxide. Because sodium
percarbonate dissociates into sodium, carbonate and hydrogen peroxide, the environmental
risk assessment is based on the risk assessment of the individual components.

After use of the household cleaning product, the spent washing liquor (containing the sodium
nercarbonate) will be disposed via the drain, Neither hydrogen peroxide nor carbonate will be
discharged to aquatic ecosystems. Hydrogen peroxide will degraded in the biological waste
water treatment plant, while carbonate will be neutralised by the biological waste water
treatment plant to bicarbonate. Sodium has a low toxicity and the emitted amount of sodium is
relatively low compared to background concentrations and therefore the emitted amount of
socium will not have an effect on the aquatic organisms of the receiving water.

Based on the available data, the use of sodium percarbonate in houschold cleaning products
has no adverse effect on the aguatic ecosystem,
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3. Human Health Assessment

3.1 Consumer Exposure

Based on information from AISE (200Za) the concentrations of sodium percarbonate in
laundry detergents, laundry additives and machine dishwashing products are 7-24, 20-56 and
3.21 %, respectively, However, higher concentrations are used also. A bleach booster tablet
with 85 % sodium percarbonate is commercialised also in Europe. The pure product (100 %)
is also available for consumers as a laundry additive.

As relevant consumer contact scenarios, skin contact, inhalation, oral uptake and accidental or
intentional overexposure of sodium percarbonate were identified and assessed,

3.1.1 Skin contact

Consumers may be exposed to sodium percarbonate via skin contact wi h solutions which
coptain sodium percarbonate. A cOmMmMOn eXposure scenario seems to be laundry hand
washing with a detergent and therefore this scenario will be discussed below. Other
applications, resulting in exposure to solutions of sedium percarbonate, do exist but they are
probably less common or the exposure will be lower.

Laundry hand washing

There is a consolidated overview concerning habits and uses of detergents and surface
cleaners in Western Europe issued by AISE (2002b). This list reflects the consumer's use of
detergents in g/cup, tasks/week, duration of task and other uses of products. This overview of
AISE (2002b) has been used to calculate the exposure.

The concentration of laundry detergent in the hand washing solution is approximately 1%
{10 g/l). The highest concentration of sodium percarbonates in laundry defergents amounts 1o
24 % (see Table 2). For this reason the hands and forearms of the consumer are exposed to an
estimated sodium percarbonate concentration of 2.4 g/l (= mg/ml}. However, a quantity of 13
gram of pure sodium percarbonate can be added as a laundry bleaching additive according to
fabel information from a pure sodium percarbonate product available for consumers i
Europe. Based on a volume of 10 liter this would result in an additional concentration of
1.5 g/l. For this reason, in a worst case assumption, the hands and forearms of the consumer

are exposed 1o an estimated sodium percarbonate concentration of 3.9 g/l (=mg/mb).

Using the equations of the HERA guidance document (2001} the following exposure can be
derived: :

P
i

Codium percerbonats = Maximum concentration of sedinm percarbonate : 3.9 g/l (= mg/ml)

Ta = Thickness of laver on skin: .01 em (HERA 2001; European Comumission, 1996}

Seer = Bxposed area of hands and forearms of adult male: 1980 cm’ (EPA, 1997)

¢ = Fraction sbsorbed in 24 h exposure period: 5.001 (Schaefer ot al., 19961
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EXPgys = Coudim ;Ft:'cas'imna,l:c % Toer X Sgerx F
EXPys = 3.9 mg/ml {cm®) x 0.01 cm x 1980 em?® x 0.001 =
0677 mg sodium percarbonate absorbed in 24 hours

As this is calculated for 2 24 h exposure and the exposure time is normally 10 minutes (AISE,
2002b) this has to be corrected by a factor of (24x60/10) yielding an assumed absorption of
5.4 x 107 mg per event.

Based on a body weight of 60 kg the estimated systemic dose of sodium percarbonate would
¥ I o ; i 7 v N .
beequalto 5.4x 107 /60= 29x 10 % mg/kg body weight per event.

Centaet with solid product

Anather scenario would be dermal contact to a fraction of the solid (0.1%) when filling the
washing machine. In this case it can be assumed that the contact lasts less than I minute
(AISE, 2002b) and only affects a fraction of the hand surface (palms of the hands). According
to EPA (1997) the surface of the hands would constitute ca. 840 e, the palms would then be
one half, 420 cm®. Only a fraction of the smount would be soluble and available for
absorption. The maximum amount of detergent powder used per event was 156 g With a
maxirmum amount of 24% sodium percarbonate this would contain 36 g sodium percarbonate.
If about 0.1% comes into contact with the skin, this would constitute 36 mg. It can be

assumed that only a fraction of this will be soluble and available on the skin for absorption.

Given the very short duration of exposure and the very low levels of matenal expected to be
available for skin absorption, this exposure scenaric can be expected 1o be negligible. In the
case of the use of tablets the exposure would be even lower as only the thumb and the index
finger of one hand (approximately 2 cm?) are in contact with the products.

Pure sodium percarbonate is also available as a laundry additive and therefore there couid
some skin contact with pure sodium percarbonate. Given the very short duration of exposure
and the very low levels of material expected to be available for skin absorption, also this
exposure scenario can be expected to be negligible.

3.1.2 Inhalation

The dust formation from products containing sodium percarbonate, is so small that the
amount is considered negligible for comsumers. The negligible inhaiation has been confirmed
for the laundry washing scenario. Accerding to Van de Plassche et al. (1998) studies indicate
an average exposure of about 8,27 g dust per cup of product used for machine laundening, of
which up to 24 % or 0.06 ug is sodium percarbonate. Based on the large particle size of the
pure sodium percarbonate, which is available as a laundry additive, the inhalation exposure i3
considered negligible.
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3.1.3 Oral uptake

Oral uptake of sodium percarbonate by consumers via the use of househeld cleaning products
is considered negligible under normal handling and use conditions.

3.1.4 Accidental or intentional averexposure

Accidental or intentional overexposure to sodium percarbonates may potentially occur via:

oral exposure to products which contatn sodium percarbonate,

oral exposure to solutions of these products in water,

exposure of the eyes (o products which contain sodium percarbonate,

exposure of the eves to solutions of these produets in water (e.g. dus to splashing) and
« inhalation exposure to products which contain sodium percarbonate.

® & + »

No fatal cases arising from oral uptake of sodium percarbonate {solutions} have been found in
the literature. Furthermore case reports related with high exposure to sodium percarbonate
{solutions) have not been reported in the medical Heerature. The German Federal Institute for
Health Protection of Consumers and Veterinary Medicine {BgVV, 1999) published recently a
report on products involved in poisoning cases. No fatal case of poisoming with detergents
was reported in this report. Detergent products were not mentioned as dangerous products
with a high incidence of poisoning.

gye contact of sodium pem;—}fésﬁaza Cases of eye irritation,

Accidental spiliage may cause o
odiu arbonate (solutions), have not heen found in the literature.

e
wh:cb were caused by sodium per
(ases of accidental inhalation exposure to the produet sodium percarbonate bave not been
found in the literature but inhalation of laundry detergent powder by children has bee
reported in the Unites States (Einhorn ¢t al., 1989). The predominant symptoms were 5{:‘;(}9:,
drooling and respiratory distress. It is unknown if similar cases of accidental inhalation
gxposure have occurred in Europe,

3.2 Hazard Assessment

3.2.1 Toxicokinetics, metabofism and mechanism of action

Sodium percarbonate is an inorganic, water soluble solid of relatively low molecular weight.
Dermal gbsomption is assumed to be low due to the hydrophilic character and the onic
strueture of the substance.

When sodium percarbonate is getting into contact with body fluids it will dissociate into
hydrogen peroxide, carbonate and sodium. All three substances are naturally present in the
human body. The substances will be discussed separately below,

Hydrogen peroxide

The toxicokinetics, metabolism and distnbution of hydropen peroxide has been described in
detail by the Buropean Commission (2001). Hydrogen peroxide is a normal metabolite in the
aerobic cell, but there {s uncertainty about the true levels of the substance m biological media
due to analytical difficulties. The steady state level appears to depend on the balance between
its generation and degradation. There are two main hydrogen peroxide metabolizing enzymes,

Lo
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catalage and ghutathione peroxidase, which control the hydrogen peroxide concentration at
different levels and in different paris of the cell as well as in the blood. At the site of contact
hvdrogen peroxide will in part be decomposed by the celis of the tissue of first contact.
Remaining hydrogen peroxide diffusing into the capillanies will be immediately decomposed
in the blood. Red blood cells remove hydrogen peroxide officiently from the blood due to a
very high catglase activity whereas in the senum catalase activity is low. In view of the high
degradation capacity for hydrogen peroxide in tissues and biood it is  unlikely that the
endogenaus steady state level of the subsmance is affected. In other words, hydrogen peroxide
is not expected to be systemically available in the body,

Carbonaie

The toxicokinetics, metabolism and distribution of carbonate has been described by the
HERA report on sodium carbonate (HERA, 2002) but it will be summarized below. The
carbonate could potentially increase the pH of the blood.

COs™ + H,0 — HCOy + OH
The major extraceliniar buffer in the blood and the interstitial fluid of vertebrates is the
bicarbonate buffer system, described by the following equation:

H,0 + COy % HyCOy «» H + HCOy

The blood plasma of man normally has a pH of 7.4, Should the pH fall below 7.0 or rise
above 7.8, irreversible damage may occur. Compensatory mechanisms for acid-base
disturbances function to alter the ratio of HCO5™ to PCO; , returning the pH of the blood to
rormal. Thus, metabolic acidosis may be compensated for by hyperventilation (increased
excretion of carbon dioxide) and increased renal absorption of HCOy. Metabolic alkalosis
may be compensated for by hvpoventilation {decreased excretion of carbon dioxide) and the
increased excretion of HCO4 in the urine (Johnson and Swanson, 1987). Therefore, if
carbonate 15 absorbed its concentration will be regulated by these physiological mechanisms
and therefore elevated amounts of carbonate are not expected to be avatlable in the body. In
other words, carbonate is not expected 1o be systemically available in the body.

Furthermore it should be realised that an oral u;:na%:* of
neutralisation of carbonate in the stomach by the gasiric a
acids are present in the Smmﬁch {pH about 2) which will res

I

of sodium percarbonate results in a

cid. Significant amounts of gastric
{ result in a formation of bigarbonate
% that an oral upiake of sodmm

and/or carbon dioxide. Therefore i is very unlike
percarbonate will result in a pﬂ inorease of the blood,
Sowl frem

Soedivm is an essential element in the diet but 3 high intake of sodium has been accociated
with cardio-vascular diseases (Fodor ot al,, 19949}, Sodium is readily absorbed throughout the
small intestine and s subject to rapid exchange by the large majority of cells in the body. The
main regulation of the body concentrations of sedium takes place in the kidney, The consumer
exposure to houschold cleaning products results in a relatively low exposure to sodium
(compared to distary uptake) and therefore elevated amounts of sodium are not expected to be
available in the body. In other words, sodium is not expected 10 be systemically available in
the body.
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Cnncliusion

Under normal handling and use conditions hydrogen neroxide, carbonate and sodinm are not
expected to be systemically available in the body. Hydrogen peroxide is rapidly degraded in
the tissues of first contact and the blood by catalase, carbonate will be neutralised tm the blood
10 bicathonate. The sedium uptake, due to sodium percarbonate exposure, is relatively small
to dietary uptake and the body concentration of sodium will be regulated mainly by the

kidney,
3.2.2 Acute Toxicity
COiral toxicity

An acute oral study has heen conducted with rats according to EPA test guidelines and EPA

LP guidelines (Glaza, 1990a). Sodium percarbonate was mixed with delonised water and the
resulting suspension was administered. The study was conducted at sodium percarbonate dose
levels of 700, 1000 and 1500 mg/kg bw (body weight). A total number of 30 rats was used for
this study. The LDsg was 1034 mg/kg bw. Mortality occurred within 3 days of test material
administration. Coloration changes in the glandular portion of the stomach were obgerved at
necropsy and the walls of these stomachs were pccasionally thickened as well.

Rats were dosed with sodium percarbonate, as a 10 % suspension in maize oil, at dose leveis
of 1000, 1700, 2900 and 5000 mg/kg bw (Chater, 1978). This study was not performed
according to GLP or standard test guidelines. A total number of 24 rats was used in this study.
The LDso was 2000 mg/kg bw. Necropsy findings indicated that an effect was present in the
stomach. Inflammation and necrosis were observed. Death was always found to be associated
with the stomaeh and intestine being enlarged and filled with gas.

Another acute oral study has been conducted with mice and sodium percarbonate (Momima et
al., 1986). This study was not performed according to GLP or standard test guidelines. A total
number of 130 fernale and male mice were dosed with a solution of sodium percarbonate in
water at dose levels of 1500 — 3040 mg/kg bw. The LD30 value was 2050 mg/kg for the
males and 2200 mg/kg for the females. At necropsy, dead animals presented a slight degree of
congestion or blood spots in the stomach mucoss, and blood was mixed with the stomach
contents. Eurthermore distension of the gastro-intestinal tract was observed.

Dermal toxicily

A single dose of 2000 mg/kg bw sodium percarbonate was administered to the intact skin of
10 New Zealand White rabbits according to EPA test guidelines and EPA GLY guidelines
(Glaza, 1990b). The rabbits were exposed to the test substance for 24 hours. No mortality or
test material related clinical signs were observed during the study, The tevel of dermal
irritation was severe, Dermal irritation consisted of slight to severe erythema and nedema and
slight to marked atonia, desquamation, corfeceousness and fissuring. No other macroscopic

findings were observed at necropsy.

Inkalation loxicity
The following data was reported without any quality assessment: L rar > 458 mp/l ar an

exposure time of 1 hour (IC1, 1977). The original reference was not available but the study

was reported in the [UCLID published by the ECB ( 2000).
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Conclusion

Standard acute oral and dermal toxicily studies with a high reliability are available. Acute oral
1 1350 values in rats and mice were 10724 and 2000 me/kg body weight, while the acute dermal
1DS0 in rabbits was > 2000 myfkg bw respectively. The acute oral toxicity is dependent on
the concentration of the administered solution and the vehicle and is due to the local
irritating/corrosive effects of the substance. The existing amimal data on acute soxicity show
that sodium percarbonate has a local effect and that systemic effects are not to be expected.

ki

3.2.3 Skin Irrifation

A skin irritation study was conducted with 6 New Zealand White rabbits according to EPA
test guidelines and EPA (LP guidelines ((Haza, 1990¢c). Application of sodum percarbonate
vy rabbits under 4-hour semi-occluded conditions resulted in reversible slight erythema (mean
grade 0.8) and oedema (mean grade 0.1) reactions.

Another skin irritation study was conducted with rtats exposed to repeated applications
{12 days} of sodium percarbonate, either as solid or as a 1 % aquecus solution (Chater, 1978).
This study was not performed according to GLP or standard test guidelines. The powder caused
slight to mild irritation to rat skin. Slight erythema and desquamation developed by the 4th
application but this did not progress during the remainder of the test period. The 1 % agueocus
solution appeared to be pop-imitant to rat skin, slight erythema and desquamation only

becoming apparent during the last 2 days of the test.

The irritant effect of sodium percarbonate can be explained by the presence and formation of
hydrogen peroxide. The available irritation and corrosivity studies of hydrogen peroxide have
heen reviewsd by the European Commmission (2001), Furthermore the evaluation of hydrogen
peroxide by the EU Commission Working Group on the Classification and Labelling of
Dangerous Substances has been finalised in 2001. Based on this evaluation a hydrogen
peroxide concentration of 50 % and higher is corrosive, while concentrations of 35-50 % are
irritant to the skin, Sodium carbonate {solid) and sodium carbonate solutions are essentially
nen-irritant for the skin (HERA, 2002). Sodium percarbonate itself is only slightly imitant to
the skin, which is consistent with the hydrogen peroxide content being just below the
irritation limit of hydrogen peroxide.

3.2.4 Eve Irritation

The eye irritation studies conducted with sodium percarbonate {solutions) are summarized in
Table 6.

An gye irritation study was performed with New Zealand White rabbits (Chater, 1978},
Oeular irritancy was tested by introducing sedmm percarbonate into the rabbit eye, either m
powder form, or as 0% aqueous solution. Initial pain and iritancy were recorded over a
period of 7 days. The 94 aqueous solution was considered not frritant while the powder was

considered & severe irritant.

An eve irritation study was conducted which was comprised of three groups of three rabbits
(Momma et al, 19%86). This swudy was not performed accordmg to LY or standard test
guidelines. Quantities of 100 mg of the solid test substance were instilled in the rabbit lefl
eyes and the eves were submitted to three different treatments. One group’s eye was left
unrinsed, one group’s left eye was vinsed after 4 seconds and the third ProOUp’s eye was rinsed
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Table & /n vive eve irritation tests with sodium percarbonate

Species | Protocnd Test material  and | Resulf ‘ Referenpe / Cﬂn‘i
concenivatians
Rabbit | Sodium  percarbonate  was |1 % Selution pne | £ % Slighe irvistdon Chazer {1978)
tested Either Az 1 % Adqusops | powder
Sobatien O In Powder Form Powder: severe hrritation CoR =2

Rabbit | [ose of 100 me , rised (afler | White  granules, lest Withou! rinss: severe irvitation | Momma etal. (1586}

4 and 30 5) and unrinsed eyes | matenal contamed
several percent of non- | Rinsed afier 4 5 no lrritation ok e ]
DECD Guidsline 405 ionie surfactant
Ringed after 30 5 mild irziation
Rabkit | Dose of 100 mg, sxposure for | White granules Highly xitating Glaza {19904}
B howrs, sot rinsed _
LR =
EPA OPP R4
Rabhit | Dose of 100 me, exposure for | White granular selid, Highly britating Drriseolt {1983a)
24 hours. not rinsed groumd 8 fine
nowider before use CoR = 1
OBCT Cuideling 405
Rabbit | Dose of 100 mg, exposure for | White granular solid, Highty irritating Tirizcoli {19880
24 hosrs, not rinsed ground to a  fing
nowder bofore use ol = |

OFECD Guideling 405

Rabhit Dose of 10 apd 50 mg, White granular solid, Carrosive {10 mg), ireeversible | Driscall {1985¢)
exposure for 21 davs and 48 groupsd before use effect in one treated eve {{hree
hours, respectively, not rinsed gyes were treated) CoR =1

DECH Guideline 405

A C et = Code of Heliability fK bmisch et &b, 1997)
Reliability + 1 = valid without restrictions, 2 = valid with restrictions, 3 = invalid and 4 = not assignable,

afer 30 seconds, Severe irritation was observed in the eye of the group of animals which ha
not been rinsed. When the eyes had been rinsed after 4 seconds no lesion in the comnea and iris
was observed. Redness, oedema of conjunctiva disappeared after 7 days. When the eyes had
been rinsed after 30 seconds no effect on the ms was ohserved, Redness, oedema of
conjunctiva persisted up to day 7.

Rabhit eyes were exposed to 100 mg sodium percarbonate in powder form aceording o BPA
test guidelines (Glaza, 1990d). The eyes were exposed for 96 hours and not rinsed. Necrosis
of the conjunctivae was seen in one animal at 48 hours and in six animals at 72 and 96 hours.

riFOiITIr

Sodium percarbonate was considered highly irritating.

a0
1985a). The eye was exposed for 24 hours without washing. The eye was examined after 1
and 24 hours. A similar study was conducted in which 100 mg sodium carbonate was instilled
in the eye of a male rabbit without washing (Driscoll, 1985b). The study was stopped after
5 hours and the eye was examined after | and 5 hours. In both studies transhicent cornea
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opacity, iridial inflammation, moderate o severe conjunctival brritation was observed and
sodium percarbonate was considered to be highly uritating.

Amounts of [0 and 50 mg sodium percarbonate were instilled into the eyes of mbbiis
{Driscoll, 1985¢). At the 10 mg dose level observations were made 1, 24, 48 and 72 hours
following treatment. Additional observations were made on day 7, 14 and 21 to assess the
reversibility of the ocular effects, At the 50 mg dose level observations were made 1, 24 and
48 hours following treatment and this study was stopped after 48 hours. A single 10 mg
application of the test material to the non-irrigated eye of three rabbits produced manslucent
corneal opacity, irridial inflammation, moderate conjunctival irritation and vascularisation of
the cornea, Two treated eyes sppeared normal 7 days after treatment. Corneal opacity and
vascularisation persisted in one treated eve at the 21-day cbservation and these effects were
considered to be irreversible. A single 50 mg application of sodium percarbonate to the non-
irrigated eve of one rabbit produced translucent comeal opacity, irnidial inflammation and
maoderate to severe conjunctival irritation. Sedium percarbonate (10 mg) was considered 1o be
corrosive 1o the eye due to irreversible effects noted 1n one treated eye,

Conciusion

Results in this section show that the powder sodium percarbonate is highly irritating to
corrosive to the eve fnot rinsed), The irreversible effect on one rabbit eye was observed when
the granular solid was ground before use.

The irritant/corrosive effect of sodium percarbonate can be explained by the presence and
formation of hydrogen peroxide. The evaluation of hydrogen peroxide by the EU Commission
Waorking Group on the Classification and Labelling of Dangerous Substances has been
finalised in 2001, Based on this evaluation a hydrogen peroxide concentration of 5-8 %5 will
be labelled with “irritating to eves” (R36), a concentration of 8-50 % will be labelled with
“rigsk of serious damage to eves” and concentrations higher than 50 % will be “corrosive™.
Sodium carbonate {solid) is also irritating for the eye (HERA, 2002).

3.2.5 Sensitisation

A skin sensitisation test was conducted on 24 guinea pigs according to EPA test guidelines
and EPA GLP guidelines {Buchler method) (Glaza, 1990e). A naive control group of 10
animals was included. The animais received one application (0.4 mi of 2 75 % w/v mixture}
per week for 3 weeks for a total of three applications, the naive confrol animals were not
treated during this phase. Two weeks following the third induction dose, a challenge dose (0.4
ml of a 25 % w/v mixture) was administered to the test animals and the naive control amimals.
Application sites were examined and scored for ervthema and cedema at 24 and 48 hours
following the induction and challenge applications. Very faint to faint dermal reactions were
elicited from all test animals during the induction phase. None of the test or naive control
animals reacted to the challenge application of the test. Sodium percarbonate was classified as

not-sensitising,

3.2.6 Repeated Dose Toxicity

No animal data are available on repeated doge toxicity srudies by oral, dermal or inhalation
exposiure routes for sodium percarbonate. However, repeated dose toxicity data are available
for hvdrogen peroxide, carbonate and sodium. The data for hydrogen peroxide have been

reviewed by the Furopean Commission (2001

3
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In a O0-day study with hydrogen peroxide mild duodenal mucosal hyperplasia was seen in
catalase deficient mice given hydrogen peroxide in drinking water int cORcEntrations between
100 and 3000 pprm resulting in doses between 7 3 and 260 mg/kg (Freeman et al, 1997). Both
males and females receiving 3000 ppm exhibited significant reductions in hody weight and
food and water consumption, Animals receiving 300 and 1000 ppm displayed intermittent
ceductions in food and water consumption. No biologically significant differences in
haematology parameters were noted among seated animals relative to conwols. Males
receiving 3000 ppm displayed significant reductions in total protein and globulin levels
(clinical chemistry parameters) in the bipod possibly attributed to reduced food consumption
or reduced protein absorption caused by ncosal hyperplasia observed in the duodenum of
these animals. No treatment-related significant differences in absolute or relative organ

weights were noted.

Necropsy revealed no treatment-related gross Jesions. Macroscopic evaluation of tissue slides

indicated an increase in the cross sectional diameter and wall thickness of the ducdenum.
Subsequent microscopic evaluation of the duodenum reveaied minimal to mild mucosal
hyperplasia in eight of nine males receiving 3000 ppm and in seven of ten males receiving
1000 ppm. Minimal mucosal hyperplasia was noted in one of ten males raceiving 300 ppm.
Minimal to mild mucosal hyperplasia was also noted in ten of ten females receiving
3000 ppm and in eight of ten females receiving 1000 ppim. ™
was noted neither among females receiving 300 ppm nor among males or females receiving
100 ppm. Duodenal mucosal hyperplasia is defined as an increase in mucosal area and an
increase of villi size. No other areas of the pastrointestinal  {ract wers affectad.
Microscopically, no evidence of cellular atypia or architectural disruptions nor any other
indications of neoplastic changes were observed, therafore, the treatment-related mucosal
hyperplasia noted in this study is not considered 1o be a pre-neoplastic lesion,

After a 6-week recovery period no significant differences in haematology, clinical chemistry
or organ weight parameters were noted among recovery animals, No treatment-related gross
lesions were noted during necropsy of animals following the recovery period. No
histopathological findings were noted that were attributed to previous treatment among any
recovery animals following the recovery period. No mucosal hyperplasia was noted among

recovery animals.

Based on dose-related reductions in food and water consumption, and the observation of
duodenal mucosal hyperplasia for hydrogen peroxide, the Lowest Observed Adverse Effect
Level (LOAEL) was 300 ppm and the No Observed Adverse Effect Level (NOAEL) was 100
males and females, respectively). The food and water
consumption decreases among animals receiving 300 and 1000 ppm were intermitient and
reversible. Histopathological effects were not present in any organ other than the duodenum,
Microscopically, neither evidence of cellular atypia or architectural disruptions nor any other
indications of preneoplastic lesions were observed.

ppm (26 and 37 mg/kg/day for

All effacts noted during the treatment period of the study were reversible. Animals sacrificed
following the recovery penod were considered biologically normal. No clinical signs of
toxicity or morphological effects on any organ systems other than the local effects on the
gastrointestinal tract were noted during the study.

In another study on hydrogen peroxide, rats were given by gavage solutions of 0.1 to 1.1 %

{viw), 56-506 mg/kg bw, in water & days per woek for 12 weeks. At the high dose group of
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506 mg/kg bw lesions of the gastric mucose were reporied while the NOAEL was 169 me/ke
bw (0,34 %) (Ito et al., 1976).

1F the lowest NOAEL of the study in catalase deficient mice, a very sensitive animal model is
considered, the dose of 37 mg/kg/day of hydrogen peroxide is equivalent v 2 sodium
percarbonate dose of 114 mg/kg/day, As the local offect is more dependent on the
concentration than on the administered dose the po effect concentration of 108 ppm for
hydrogen peroxide would be equivalent to 2 concentration of 308 ppm of sodinm

percarbonale.

An oral uptake of carbonate will resuit in 2 neutralisation in the stomach by the low pH of the
gastric juice and therefore neither local nor systemic effects are expected after oral exposure.
Also via other exposure routes (inhalation, dermal exposure) carbonate is not expected to be
systemically available in the body due to the limited uptake compared to the neutralisation
capacity of the blood.

The effect of repeated exposure of humans to sodium has been studied extensively and has
mainly focussed on the effects of sodium on the prevention and control of hypertension.
Recommendations on daily dietary sodium intake wers reported to be 2.0-3.0 g for a
moderately restricted intake and 3. 1-6.0 g was considered to be a normal intake (Fodor et al,
1999}

Although a repeated dose study i not available for sodium percarbonate, an additional
repeated dose toxicity study in rais with sodium percarbonate is not necessary because the
effects can be predicted based on the release of hydrogen peroxide, carbonate and sodivm.

3.2.7 Genetic toxicity

Studies with sodium percarbonate are not available but the mutagenicity of hydrogen peroxide
has been tested extensively. A review has been presented for example by ECETOC (1996}
and the Furopean Commission (2001). A genotoxic potential was found for in vitre tests bul
there was no evidence for in vivo mutagenicity. Due to the rapid degradation in the whole

wody, hydrogen peroxide bas no systemic genotoxic potential. Also for sodium carbonate
there was no concern with regard to 2 possible genoctoxicity. In contact with body fluids
sodium percarbonate dissociates into hydrogen peroxide and sodium carhonate and for this

reason sodium percarbonate ks considered non-mutagenic under in vive conditions.

3.2.8 Carcinogenicity

Carcinogenicity studies with animals and sodium percarbonate are not avatlable, The only
somponent that could give rise to some concemms with regard to this endpoint is hydrogen
peroxide that has been intensively stdied for possible garcinogenic effects.

For hydrogen peroxide several studies show that long-term oral administration of 3.3-0.4 %
hydrogen peroxide causes an inflammatory response in gastroduodenal tissue of mice. The
response is limited to the glandular stomach and, to a lesser extent, to the peri-pyloric and
proximal portion of the duodenum, Mo inflanmumatory response was ohserved i the oral
cavity, forestomach or distal intestinal tract. The incidence was higher in strains of mice with
a low catalase activity. Studies by lto et al (1982} revealed that cessation of hydrogen peroxide
administation causes a regression of lesions induced by prolonged (up two 1B0d)
administration of hydrogen peroxide in drinking water.
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The investigations by Ito et al {1981a,b) suggest that this inflammatory response may progress
to carcinogenic changes in mice that are catalase deficient. In rats, hydrogen peroxide induced
only papillomas; no malignant wmours of the forestomach were seen, even at nearty lethal
concentrations (1-1.5% hydrogen peroxide in drinking water). Initiation-promotion studies
suggest that hydrogen peroxide is not an initiator in skin, but may be a weak promoter of
tumours in the rat at high (>15%%) concentrations on the skin, or nearly lethal concentrations
{1.5%%) in drinking water.

In the 90-d study performed on catalase-deficient, CSTBL/GNCrIBR mice that raceived
constant concentrations of 0, 100, 300, 1000, or 3000 ppm of hydrogen peroxide in distilled
drinking water for approximately 90 days, micrascopically, no evidence of cellular atypia or
architectural disruptions nor any other indications of peoplastic changes were observed.
Therefore, the treatment-related mucosal hyperplasia noted in this study is not considered to
be a neoplastic lesion. This reinforces the conclusion from the data of lto suggesting that anly
inflammatory changes seen at nearly iethal concentrations in particularly catalase-deficient
species or individuals could possibly lead 1o Jocal umours.

In vivo genotoxicity data currently point strongly to the fact that hydrogen peroxide 1s pot an
in vive genotoxin. The induction of carcinogenicity by a non-genoloxic mechanism has been
proposed (Troll and Wiesner, 19853, The fact that tmours were induced only at the sites
where high concentrations of Hz0: came directly into contact with the tissues ard that the
tumours were associated with persistent local inflarnmation supports a DON-gEnoLOXic
mechanism for the gastrointestinal tract tumours. It can be underlined also here that three
recent studies demonstrated the lack of genotoxicity of hydrogen peroxide when administered
i1 wive at the maximally tolerated dose by different routes (intra-peritoneal, oral {2-wk via
drinking water}, 1.V.}. Consequently it can be concluded that hydrogen peroxide is wniikely o
be carcinogenic under relevant human exposure conditions.

All recent evaluations have concluded that hydrogen peroxide is of no concern with regard 10
a possible carcinogenicity in humans (ACGIH, 1995; US FDA, 1991; Furopean Commission,

2001; EPA, 2002).

3.2.9 Toxicity to Reproduction

An animal reproduction study with sodium percarbonate is not available. Hewever, under
nermal handling and use conditions (non-irritating), sodium percarbonate will not reach the
rmale and female reproductive organs when exposed oraily, dermally or by inhalation, as 1t
does not become available systemically (see section 3.2.1). For this reason the substance is
ot considered toxic to reproduction and it is considered not usefinl to perform a reproduction
study with animals.

vailable for hydrogen peroxide. However, a

An animal reproduction study is not a
seause it 3 not systernically available in the

reproduction toxicity study was not required b
body (Europesn Commission, 2001

1.2.10 Developmental Toxicity / Teratogenicity

An apimal developmental/teratogenicity study with sodium percarbonate is not available,
However, under normal handling and use conditions (non-irritating), sodium percarbonate
does not become systemically available (see section 3.2.1). For this reason the substance is
ot considered toxic to the foetus and it is considered not useful to perform further studies

with animals.
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An animal developmental toxicity study is not available for hydrogen peroxide. However, 2
developmental toxicity study was not required because it 18 not systemically available in the
body (Buropean Commission, 20011

3.2.11 Experience with human exposure

A poison centre report under the UK home accidents surveillance schems has been prepared
by DTI (1998). It summarises an analysis of accidents with houschold products for the year
1998, which were the most recent data available. However, the report included a survey from
1991 to 1998, which showed that the numbers were relatively constant. Of a total number of
accident records of 145,361 only 59 accidents were related to laundry and dishwashing
agents. Of these 59 accidents 30 were related with detergents/wash powder, 21 to dighwasher
products and 8 to clothes wash liguid.

The accidents with laundry detergents and dishwashing agents mainly involved small children
in the age group of 0-4 years. In this age group 5 accidents occurred with wash Hquid, 17 with
wash powder and 15 with dishwasher products. In the age group 3-14 years only 1 accident
each with laundry detergents and dishwashing liquids occurred. For the age group of 15-64
vears 2 accidents with washing liquids, 10 with laundry detergents and 5 with dishwashing
agents were reported. In the age group of »65 vears only 3 accidents were observed.

Poisoning, ingestion and skin contact (referred to as chemical injury) were the main causes of
these accidents. Foreign body/eye injuries were reported in 4 cases for washing of dishwasher
detergents, thereof 3 in children aged 04 years and one in the age group of 15-64 vears.

The severity of the accidents seems rather low. No fatalities were reported and 59% of the
accidents involving laundry and dishwashing agents could be treated at home. Further 46%
could be treated ambulantly by a doctor. None of the patients involved in laundry
detergent/dishwashing agent accidents was treated in a hospital. The majority of the accidents
in the household with products that could contan sodium percarbonate consist of accidental
ingestion or skin contact in particular of smail children with seemingly slight effects only. No
firm conclusions on the involvernent of percarbonate can be drawr, but it is noteworthy that
only very few cases of eye irrtation were observed.

3.2.12 Identification of critical endpoints

The existing animal data on acute toxicity show that sodium percarbonate has a local effect.
In animal tests a shight irritating effect on the skin was reported for solid sodivm percarbonate
and it was highly imritating to the rabbit eye (not rinsed). The jocal effect of sodium
percarbonate in the eyes can be explained by the presence of hydrogen peroxide because
hydrogen peroxide causes irreversible damage to the eye m experimental animals at
concentrations of 8 % and higher. A skin sensitisation study was negative,

When sodium percarbonate 8 getting into conlact with body fluds it dissociates into
hydrogen peroxide, carbonate and sodium, All three substances are naturally present in the
human body. Under normal handling and use conditions {non-irritating) hydrogen peroxide,
carbonate and sodium are not expected 10 be systemically available in the body. For this

reason there are no concerns with regard to possible mutagenic, reproductive, teratogenic or
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other systemic effects. The only critical endpoint for sodiym percarbonate seerms 10 be local

frritation.
3,3 Consumer Risk Characterisation

RBased on nommal habits and uses, the consumer exposure O sodium percarbonate by
inhalation, oral uptake and skin contact to solid sodium percarbonate is negligible and
therefore the associated risk is alse negligible. However, two relevant exposure sCenario’s
were identified and the potential risks will be characterized for both scenario’s.

3.3.1 Skin contact with sodium percarbonate via solutions

The estimated exposure to sodinm percarbonate due to laundry hand washing was 5.4 x 107
mg per event. This is equal to an exposure of 0.54 ug sodium percarbonate, which is
equivalent with 0.18 pg hydrogen peroxide, 0.21 pg carbonate and 0,16 ug sodium. Due to
the rapid degradation the amount of 0.18 ng will not increase the concentration of hydrogen
peroxide in the blood. The amount of (.21 g carbonate will not affect the pH of the biood.
while the amount of 0.16 pg sodium is negligible compared to the normal daily dietary uptake
of sodium of 3.1- 6.0 g (Fodor et al, 1999). For this reason it can be concluded that the
exposure to sodium percarbonate via solutions has no systemic effect on the consumers.

Diata about the relationship between sodium percarbonate concentration and skin irritation
potential are not available. However, to predict the skin imitation potential of sodium
percarbonate solutions the hydrogen peroxide concentration could he used. Based on the
evaluation of the EU Commission Working Group on the Classification and Labelling of
Dangerous Substances a hydrogen peroxide concentration of 30 % and higher is corrosive,
while concentrations of 35-50 % are irritant to the skin.

Because sodium percarbonate contains 32.5 % hydrogen peroxide, irritant levels of hydrogen
peroxide can not be achieved in solutions. Based on the laundry hand washing scenario (with
sodium percarbonate as extra leundry additive) the sodium percarbonate concentration in the
sohition would be 0.4 %, which is equivalent with a hydrogen peroxide concentration of
0.13 %. When humans are exposed to such a solution the hydrogen peroxide content in the
solution is still about 250 times lower than the lower irritation limit of hydrogen peroxide
(32.5 %). Therefore it can be concluded that local effects on the skin are not expected when
consumers are exposed to sodium percarbonate via solutions (e.g. laundry hand washing).

3.3.2 Accidental or intentional overexposure

Accidental or intentional overexposure to sodium percarbonate may occur via the oral route,
via exposure of the eyes {e.g. due to splashing; or via inhalation.

Acute oral LDSO values were 1034 and 2000 mg/kg body weight, while the acute dermal
LDSO was > 2000 me/kg body weight. Based on these LD¥30 values the uptake of sodium

14 ERiml
(>

percarbonate by hurnans must be very high (> 50 g) to reach acute lethal effecss. The amount
of the household cleaning product which must be ingested is aven higher and or this reason it
is very uniikely that accidental overexposure results in lethal or severe effects. Typically one
would estimate that not more than § g of detergent or 1.25 g of sodium percarbonats could be
swallowed. For a 10 kg child this would result in a dose of 125 mgfkg bw. Lethal effects in
animals occur from 1034 to 2000 mg/kg bw i rodents, However, it is likely that due to the
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liheration of hydrogen peroxide in the stomach humans will vomit and not be able to take up
lethal amounts of detergents, The poison centre records that have not registered any fatal
poisonings due to the swallowing of detergents, and normally only immediately reversible
{rritation reactions of relatively benign nature carroborate this. Furthermore acute cases of
oral poisoning, due to sodium percarbonate ingestion, were not found in the literature.

In vivo eve irritation tests show that the powder sodium peroarbonate is highly irritating to
corrosive to the eve (not rinsed). Therefore solid sodium percarbonate or household cleaning
products which contain sodium percarbonate {e.g. detergents) could potentially result in eye
irritation. However, the eye irritation potential of products which contain sodium percarbonate
depends on many factors e.g. the sodium percarbonate content, the other components and also
the particle size distribution.

An evaluation of hydrogen peroxide by the EU Commission Working Crroup on the
Classification and Labelling of Dangerous Substances revealed that concentrations of 5-8 %
will be Iabelled as “irritating 1o eves” (R36), concentrations of 8-30 % will be labelled with
“risk of serious damage to eyes” and concentrations higher than 50 % will be “corrosive’.
Based on these data “risk of serious damage to cyes” would only ocour if the sodium
percarbonate concentration is higher than 25 % in a solution,

A sohution used for laundry hand washing contains only 0.39 % sodium percarbonate

(= 0.13 % of hydrogen peroxide) and for this reason there is no risk for eye irritation if eyes
were accidently exposed to such a solution (e.g. due 0 splashing). Effects on human eyes, due
to exposure to sedium percarbonate a8 such, were not found in the literature. However, a few
cases of relatively mild eve irritation have been reported after exposure to detergents (DT,

1998).

Although accidental orsl, eye or inhalation exposure to the product sodium percarbonate has
not been found in the literature, ingestion and inhalation of laundry detergent powder by
children has been reported in the Unites States (Einhorn et al,, 1989). The predominant

symptoms were stridor, drooling and respiratory distress. It is unknown if similar cases of
aceidental inhalation exposure have oceurred in Burope.

3.4 Discussion and conclusions

Sodium percarbonate has a low acute toxicity via the oral and dermal route (LD50 > 1000
mg/kg bodyweight). The existing apimal data on acute toxicity show that sodium
percarbonate has a local effect. In animal tests 4 slight irritating effect on the skin was
reported for solid sodium percarbonate and it was highly irritating to the rabbit eye (pot
rinsed). Sodium percarbonate did not have sensitising properties in a test with guinea pigs.

When consumers are exposed 1o sodium percarbonate, neither hydrogen peroxide nor sodium
carbonate will be systemically available due to their effoctive detoxification {degradation or
neutralisation) in the body. Consequently it is to be expected that the concentration of
hydrogen peroxide and sodium in the blood and the pH of the blood will not be increased.
Therefore, neither sodium percarbonate itself nor hiydrogen peroxide or carbonate will reach
the organs or the foetus and there is no risk for systemic, developmental or reproductive
toxicity. With regard to genotoxicity and carcinogenicity the properties of sodium

percarbonate also resemble those of hydrogen peroxide and it can be concluded that there 18
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no concern for humans with regard to a possible genotoxicity of carcinogenicity of sodium
percarbonate. The only critical endpoint for sodium percarbonate seems 10 be logal irritation.

honate due to shan contaet with solutions which
laundry hand washing. However, the estimated
are too low o cause skin britation.

Consumers can be exposed to sodimm percar
contain sodium percarbonate, which can be
concentrations of sodium percarbonate in these solutions
Accidental exposure of the eyes to dry products which contain sodinm percarbonate or (O
solutions of household cleaning products which contain sodium percarboriate could result in
eye irritation. Only if the sodfum percarbonate concentration in the product or the solution is
very high (> 25%) irreversible damage to the eye could occur if the produet 18 not
immediately washed out, which would normally be the case,

Acute cases of oral poisoning or effects on human eyes, due o accidental or intentional
pverexposure to sodium percarbonate. have not been found in the literature.

Based on the available data, the use of sodium percarbonate 1n housebold cleaning products
has no adverse effect on CONSUMALS. :

e
i
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JOINT EAQ/WHO EXPERT COMMITTEE ON FOOD ADDITIVES
Sixty-third meeting
Geneva, 8-17 June 2004

SUMMARY AND CONCLUSIONS

Additives (THCFAD was held in Geneva, Switzeriand,

A meeting of the Joint FAG/WHO Expert {ommittes on Food
haate certain Tood additives and ingredients, flavouring

fromm € to 17 June 2004, The purposs of the meeting was 10 £va
agents, and & rtaral pomstifwent of food.
»y and Risk Assessment, Danish Institute of Food and Vaterinary Research,

P John Larsen, Division of Toxicology
Seborg, Denmark, served as Charman and Mrs Inge Meyland, Danish Institle of Food and Veterinary Researsh,

Sehorg, Denmark, served as V ice-Chairman,
g

I Sanfred Luetzow, Food Quality and Standards Service,
Orpanization of the United »ations, and Dr Angelika Tritscher, Inte
Health Ozganization, served as joint seeretaries.

The present meeting was the sixty-third in a series of similar meetings. The tasks before the Comiitee wers (3] 0
elaborate futher principles for evalualing the safety of food additives; (b) to svaluate cerfain food additives,
ingredients, and flavouring agents; (g} 1o review amd prepars specifications for seleoted Tood additives and favouring
pgents; {d) o evaluate 8 nataeal congtituent of food.

Foed and Mobidon Divisien, Food and Agriculiure
snational Programme oo Chemical Safety, World

rjes. its presentation will be similer to that of
substances, and recommendations for future

i

The report of the meeting wili appear in the WHO Technioal Report 8
previous reporis, nemely, general considerations, comments of specif:
work, An annex will include detailed tebles {similar o the tgbles in this report) summaerizing the main conclusions of
the Committes in terms of acceptable daily intakes {AT%s) snd other oxicological recornmendations, Information on
specifications for the identity and purity of certain food additives examined by the Commitee will also be incladed.

ing arc Hsted in Anpex 1. Further information required or desired is listed in Annex Z.
ation that the Commnittee would Jike to disserinate quickly are meluded in

The participsats in the moed
Cleneral considerations, that contain inform
Annsx 3.

Taxicolegical monographs of monograph addenda on

WHE Food Additives Series No, 34
Mew and revised specifications for the identity and purity of the compounds will be published in FAQ Food and

Mutrition Paper Series 52, Addendum iz

most of the substances that were considered will be published in

More information on the work of e Jobat FAQANWHD Expert
Comenitter on Food Additives (JECFAYis nvailable at

www.fao.orglesiesn/iecfalindex en.stm
www.who.intipesfiecfaliecfa.htm

Sremmmary and conclusionz af the sirPedited meeting of the Joim FAOAFHC Froers Committes oa Food Additives (JECFA}
’ 3 Gl P
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Toxicological recommendations and information on specifications

1

Food additives and ingredients avaluated toxicologically

i e .ﬂm

PRI

Benzoy! peroxide R Treatment of whey with benzoyl
consentragion of 100 me/kg does notpose & safoty COMUerT.

u-Cyclodeatrin - p-Cyeindextrin doss not pose safety eoncern at the
proposed uss levels and resulting predicted consumption 43
food ingredient and food additive. _
The previpusly established AD} “not speeified” foruse as 2
sarrier and atabilizer for Havours, colours, and sweeteners,
a8 & water-solubilizer for fatty acids and certain vItRMINS, a8
2 favour modifier in soya milk, and as an absorbent in
confectionery was maintined.

Hexese oxidase from Uhondrus crispus M Hot ypec fied®

expressed in Hensermiia polymorpha
Lutein from Fagetes erecta L. M -2 mgikg b {group AL for Jutein and zeaxanthing

The peroiy compuunds in these selutions (hydrogen
peroxlde, peroxyacsiic acid and peroxyoctanois aoid) wongd
hreak cown inie acstic acid and octanoic acid, and smell
residual guantities of these acids on foods at the time of

of the following components: consurmption would not pose 8 safety concermn. HEDP does
meroracelic acid, aceiic aci, not pose a safely cOnoern at the levels of residue that are

pe
hydrogen peroxide, acianaic acid and expected o remain o1 foods at the Hme consumpiion.

Peroxyacid antimicrobial sglutions
pontaining 1 hydroxysthylidene- L -
dipbosphonic asid {HEDF)
Comtaining HEDP and three or more

peroxyaciansic aeld.
Acetic scid
-Hydroxyethylidens-1,1- ™

diphosphonic seid [ HEDP)

Hydrogen peroxide R
Cyctancic acid {(as food additive) N
Steviol glyoosides N T -2 mgfkg bw {lemporary}
D-Tagatose - Not specified”
Xylanase from Bocillus subiilis M Not specified”
expressed in Bacithy subbils
Xylanase (resistant i wylanase M Mot s;}miﬁcdb
ity subillls
| Zeaxanihin N {2 me/kg bw {group ADI for futein and zeaxanthin)’

b ey specifications prepared; R existing speaifications revised; T+ tentasive specifications.

® AT ‘not specified” is used to refer o 2 food substance of very low toxicity which. on the basis of the available dala
{chemiea], biochemical, wxicologioal nod other) and the {otal dietney intake of the substance arising from its use at the
levels pecessary to achieve the desired affacts and from its acceptable background levels in food, docs nof, in the
apinion of the Commitles, reprosent 2 hazard 1o heaith. For that reason, and for the reasons gtated in the individual
evalustions, the establishment of an ADI sxpressed in numericat form 19 ot deemed necessary. An addisive me mting
Whis zriterion must be ssed within the bounds of good manufschuring practice, ie. it should be echnologieally
effieacious and should be used st the lowest jevel pecessary to achicve this effect, it shouid not conesal food of inferior
quality or aduiterated food, and it shonld not ereate a niiritional imbalance.
© This group ADI does nob apply to other xanthophyl-containing exirasts with a latein or zeaxanthin content lower than
that eited in e specifications. '

=)

serraary and vonclusions of the slxtu-thivd meeting of the Jolnt FAC/WHO Expert Commities on Food Additives (JECFA}

Page 1 of 18




TECEASIRC

2. Enod additives considered Tor specifications only

“ii il i

i il !

A laminium lakes of colouring matters — General specifications

Alminium powder R
Hydroxypropy! celiulose S
Hydroxypropy!methyl celluiose B
from oxides R
Magnesiem sulfate” M, T
Potyeiny] aloohol 4
Thanium Hoxide 7
2 paxanthin-rich extract from Tageres eracta L N T

® R, existing specifications revised; R: existing specifications revised; T: tentative specificaions.
¥y toonasiurn sulfate was not evaluated at the present meeting because the intended use and use lovels werg not
£l £

wdentified.

3 Revision of heavy metals limits for food additives

At its fifty-fifth meetivg, the Committee began its mmplementasion of u systematic fve-year programme o replace the
eurtdated et for heavy metals (as lead) in all existing food additive specifivations with appropriate Hmits for mdpvidual
metals of concern. At the presen mecting, (e heavy metals and arsenic limits of 84 additives with various
schnological funclions were revigwstd.
omments on the Committee’s new proposed limits are fvited. IF aiemative valies and supporting dawm are 6ot
received by the deadine for submission of data for the sixty-fifth meeting {30 November 20043, the proposed metal
Tmits will be adopted and supersede the existing lismits, replacing those published in FAQ Food and Nutrition Paper 52

and ity mddenda 110 i1,

27 -3 - - Dicthylene gly

Alumininn 2
prrimonium suliste monoethyl ether

Ammonium chlovde | 510 - PR -0 Dimethy] dicatbonate; 242 w20 -
Armmonnpm 03 iy L - 1 21 - - Drphenyt - -3 20 -
hydrogen carbonsle Edible gelatin « 1 11516051015
Azodicarbonamids 927 a A R Farnic argmoniim - A
Bees wax 961 - P30 - gifrale

Benroic seid EH A Clyparol 422 A
Byl aloohol - A Cibveerol discelate - A
Butan-1.3-diol - A  Hleptanes . -~ 28 .-
Butan-i-ol - A R Hexsruathylene 23% - 120 -1 -
Buwn-Z-ol - A wirEmine

Butylp- - R Hydrogen peroxide - B A A
hydroxybenzoaie Isoamyl acetaw - - ilo- -
Calehem aoetats 263 I A isobutancl - - i -
{alehen benzoats A N] S - isopropyl acetate - - i3 -
Caicium carbonaie 1H 23 -0 - Laetic aoid AH A
Cajchurn chioride 0% 240 -1 - 1 ight petroioum - A B e
Caloium cyclamate 952 A i yR0Zyme 1103 A
Caloinm hydrogen Mi{Ey 1 3 & - - hydrochloride

phosphate Mugnesium s34 {1 A P R
Calohom sulfawe 516 A N parbonate

Candelilla wax 22 -2y - hagnestum chioride sl N .
Castor o 1301 S A O Magnesium hydrogen| 343 (7} 3044 -1 -
(hiorine 625 A i hate

Cltrpnaxantian - A R Megnesium lactate 379 A N
Cyplodextrin, beis- 439 - 1 " - Methano! . I e S -
Cyclohexane - b2y Mineral oil (Jgh ] N
Diamimar gum - -l - wisoosity) s
Diethyl tarkate - I

Summary gad conclusions of the shxpy-thivd moating of the Joir FACWH Expert Commitiee on F sod Additives (JECFA]
Page 3 of 13



Misin 234
Morhydrogualaretic -
amu

Peptapoiassium 451
irinhhsphate

Phenyl phencl, o 3%

Bolyvinylpelypyrroli | 1202
done, Insoluble
Polyvinylpyrralidone | 1201

Patassiin aceinte 261
Potagsium berzoate 212
Poinssium bromate 24
Potassium chioride 508
Potassium 501
dibvdrogen

phosphate

Poinssium iodate 917
Pomssium nitraie 252
Poiassinm it 249
Potassiom sodiam 337
LA+ targate

[

[

g

Pur bub

ESIETIN 0 = ]

=
=

[T SO I S

Pcatas*:m!n sulfate 513 - Z
Propan-i-ol - - 12
Propylens glycol 1520 S I
Sadium benzoste 21 - 2 -
Sodiuem carhoxy 466 2
methyl colluiose
Sodinm cyclamate 52 - ! -
Spdium diaceiats sE2 (Y L - ] 2} -
Sodiom pilrate 231 A
Sodistn miniie it -2 E -
Sodimm o-pheny] 232 -2
phenot
Sedium percarbonald - N A
higgyanaic - N A
Sarbip asid A0 2
Suoraiose 955 -
Tansg acid 184 - 2 -
Tartaric acid, Bh- - - -
Tohtess - - 2 -
Trigcetio 1418 -t -
Trichlorotrifluorestha - - 2 -
ne, 1,12
Uresa 927 b - z -

4. Fiaveuring agents evaluated using the Procedure for the Safety Ev

Indole

&-Methyluuineling

Isgquinciine

Skatole

1 *E[}‘ayim‘lmaﬁtﬁyi’g}fzﬂiﬁ

1-Mathyl-2-acetylpyrrole

‘\is:ihw Mpymﬂy[ ketone

Z ?vradmemethmmnhml
-Aac!y]pyﬂdme

N Furfuryipyrrole

7.(2-Methylipropylipyridine

3.(2-Methylpropyljpyridine

T-Pentyipyridioe

3—’%‘;"
Ethylpyr

3 Acetylpyriding

7 6-Erimethyipyridine

SeEl

La-r

b

byl 2o nethyipyridine
Propionyipyrrole
sdathy] nicotingle
Z-{3-Phenyipropy! ;p},?éme
A Propvlmynéms

e, pyrrole and quingline 4

134 i
1302 ™
1304 N
13605 B
1308 N
£307 M
1308 ™
1309 ]
1310 -
1311 N
1312 M
1313 H
13 B
i M
1 RS
131 *
N
i &
1 M
17 N

aluation of Flavouring Agents

o safedy coneern
Mo safely concem
Mg safety concern
No safety concern
Mo safety concem
Mo safety conoern
Mo safiety conoein
No safery concern
No safety convern
Mo safety concern
Mo safety conoerm
o safely concesl
No safery congern
No zafely concemn
o safely copcemn
o safoty concoim
o safety concers
Mo safety conoermn
Mo zafery concern
ng galely concem
N gafely corcern
N safety cpncern

TH: pew sp@ciﬁumi{ms p;’szamd.
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Camphene

bota-Caryophyilens 32 £
&-Limonene 374 N, T ADI not specified”
Myrcens N Mo safety concern
alpha-Phellandrent N Mo safety concorn
alpha-Pinens N Mo safety concern
heta-Pinens N Mo safety concers
Terpinolens N MNa safety concem
Bisabolens LONCeIn
Valencens ty CONSern

comeenm
Mo gafefy concern
No safesy concerl
No safety coneern
Mo qafasy LONCETTL
No safery concem
No safety concem
Mo safety concern
Mo safety concern
No safety concern

3.7-Dimethyl-1,3,6-octatiiene
p-Mentha-1,3-diene
p-dentha-1,4-diene
1,3.5-Lindecatriens

d-3-Carens

Farpesene {alpha and beta}
1-Methyl-1,3-cyclohexadisne
beta-Bourbonene

Cadinene (mixture of somers}
Chumiene

*N: Mew speoifications prepared.
5 an ADI “not specified” was esublished far o limonens hy the Committes ab its forty - first mesting [Annex 1,
referepce 070, which was maintained at the present mesting.

Arpmatic Avdrocarbens

BEZZEZE R R L L L

Na safety concern
Mo safety concern
No safety concern
Mo safety concern
Mo safery concenm

ﬂEza—Eﬁmethw}-; 1O
- ]‘v:fathjylm;}hmy?
h athyinaphthalene
*N: new specifications prepared

il il o
Buryl 2- cﬁacmomte 1348 ™ Ncw saf::*% coneermn
F-Decenal 1344 i Mo safiety soncern
FPadecenal 1350 M Na safity concern
Eibvl sorviate 1351 N No safety congern
iyl Z-nonyncale 1332 N ®o safety concern
2-Hexenal 1332 H o zafety concesry
ZuHexen-1-0f 1354 B te Safﬁ?} cOneein
2B enene1-y] acetale 1355 M o safety concern
Mathy! 2-nonyioa 1356 ™ Mg safety concern
dletbry] Z-notynoate 1357 M Mo safety conoern
Methyd Zoundecynoate 1358 M Hn safery comesrmn
2-Tridecenal 1339 { safely concern
{rans-2-Hepiensal 11680 N Mo safery conctrn
trans-2-Hexenoie acid 1361 N No safety concemn
2-Nonenal 1361 N Np safety conostn
2-Ooeenal 1363 » No safely concern
2-Pantenal 1364 M Mo safm}r CORCEIn
trans-2-Pongn-1-0f 1363 B Mo safsty concern
2-Undeoenal 1366 N M safery concern
trans-2-Ooten- Lyl acelate 1367 N No safety coneermn

Swmmmary and conclusions of the sizp-third mepting af the Joint FAQAFFED Bxpert Commitice on Food Additives (FECFA};
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trans-2-Ceten-1-
cis-2-Monen-1-0
{Ex-2-Octen-1-0

-2-Butensic scid
{Ey2-Diecenode anid
[E)-2-Heptenoic acid
{23 2-Hexen -0l
trans-J-Hexenyl butyrate
{Fy-2-Hexenyl formate
trans-2-Hexenyl isovalerato
trans-2-Hexenyl propionate
srans-1-Hexenyl peptanosts
(E}-2-Monsnoic acid
{E}.2-Fexenyl hexanont
{Z}-3- & {E}-2-Hexeny! propionate
{Ew2-Hexenal diethyi acenl

2.lindecen-1-0

vi hulanosie

Y

Fok e O3 A

P

y
LR
E=y

gl
Ay

[

™~

+

i

L e lad Led fad tad
pE g )

To~md wad el

el
=

= i
No safety concern
Nu safety concern
M gafely concesn
Mo safely concern
A COTIGEIT
coneem
soncem
No safety conoern
No safery concern
Mo safely concern
Mo safery coneern
Mo safety concern
No gafery concem
No safety concern
Ne safety conoern
Mo safery concern

*N: new specificatioms prepared.

i il

Isnhomeol

Barny! acetate

fnphornyl arette

Bomyl formais

{sohormyl formate

Isobornyl propionate

Bornyl vaisraike

Hornyl isovalerats {endo-

Tsmboreyl isovalerais

d-Camphor

d-Fenchone

Fenchy! aleohol

MNootxatone

1,3,3-Trimethyi-Z-norbornanyl acelats
Bethyl lasmonate

Cyeloheptadecanf-en- 1 -ome
1-Mdethyl-1-cyclopentadecanane
Hit-Moen-3-0l

Verbenol ’ :
?—Meahr‘#iﬁs,i,6-{@11'3%15?@&1‘0»E{SH}na;}Eutém,Eemmne
A{aapenzan-yi}—Qvzgciey&ﬁwafE~az1f.

Z-Methyl-2
Dihydronootkatone
3-L.Menthoxypropane-1,2-digl

betneJonyi acetal

alpha-somethyliony] acetate
3-{1-Menthoxy}-2-methylpropare-t Ja-dlin]
Bomny! bulyrate

0 1-Meatoli+/-bpropyiene glyool carbonate
IL-Monomenthyl plutarste

L-benthyt mathyl ether

p-denthane-3,8-diol

vetic and Bicyofic secondary aloohials,

o
“

A Al A o A A A v A A A A A A AP A A A A A A A A A

safety concern
wNo safety concern
No safety concgrn
Mo safery concem
Mo safory concern
o safety concern
Mo safely concern
N zafely concern
Mo safety concern
Mo safety concern
Mo safety concern
No safety concsm
Mo safely concern
Mo gafety concesn
No safety concern
Mo safery concern
Mo safety concern
Ne safety concern
Mgy safety conpors
Mo safety concern
Mo safety conoarn
Mo safety conoern
Mo safety condein
No safety conotin
No safety conoermn
o safety concern
Mo safery conoerm
Wo safety concern
Mo safery coneern
Mo safety conern
No safety concern

Mo safely copeem

54 new upecifications preparsd.
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Amino woids and related substances

£ il
hetz-Alaning Ix Mo safety oo
L-Cysteine N No safoty soncem”
LoGlutamic asid N No safety concern’™
Gilycine N No safety concern”
Dl-Doleucie B No safaty concermn
L-Leucine N No safety soneern”
Il-Methionize N Mo safery concern
L-Profine ] No safety coneern”
Dl-Vaiine 1426 M W safsry cOnCEm
Pl-{ 1 Amino-3-carborypropylidimethylsufoniun chlorde 1427 N Mo safety concern
L+Phenylatanine 1428 M No safety concern”
L-Aspartic ackd 147% M No safety congern’
L-Glatamine 1438 N No safety concern®™®
L-Histidine 1431 N No safety concern”
D1.~Phenylalanine 1432 M No safety concern
L-Tyrosine 1434 N No safety concern’
Taurine 1435 ™ Mo safeiy concern
DL-Alanine [437 N Mo safsty concorn
L-Arginine 438 ™ No safery concern’
L-Lysine [43% - N Mo safety concern”
fuated using the Procedure for the Safety Evaluation of Flavouring Agents.

N new specifications prepared. Not cva
The substance is # macromurient and normal component o £ protein snd, a3 auch, human cxposure through food 1§
orders of magnitude higher than the anticipated level of exposure from use as flaveuriag agent, © The group AD] *not
specified” established at the thirty-first meeting for L-ghuamic acid snd its ammonium, caleium, magnesium,
menosodium and potassium salts was maintained.

G. Tetrahydrofuran and furanone derivatives
o : :

<

1. Hexyl-4-scetoxytetrahydroforan H M y s ity
2-{3-Fhenylpropy! Hewshydrofuran 1441 s Mo safety concern
Tetrahydroficfuryl scefate 14472 N Mo safety concarn
Tetrahydrofurforyl aleobol i443 B o safety concern
Tetrahydrofurfueyl butyrate 1444 N mo safoty concern
‘Tetrahydrofurfuryt propionate . 1445 5] o safety concern
&-Hydroxy-2,5-dimethyl-32H)-furanons 1445 H Np safety concern
Tetrahydrofurfuryi cinnamate 1447 N o safety concemn
2-Methvitetrahydrofuran-3-one 1443 N No gafety concern
2-Ethyi-t-hydroxy-S-methyl-3(2H)-furanone 1449 N Mo safety concern
A Hydroxy-S-methyl-3(ZH)-furanone 1450 N Mo safely conosen
4. 5-DimethybAd-methoxy- 32 H)-furanone 1457 M Mo safety concern
7 2-Dimethyh-5-( L-methylpropen-1-yUietrahydrofuran |45 N Moy snfery soncern
2. 5-Disthylsetrahydrofuran j453 N Mo safery concers
cis trange2-Methyl 2 vinyl-5-(D-hydrony-2- 1454 N Mo safety concern
propylitetsabydrofuran {Linalool wrgide)

s.lsoprepeayl-2-methy-2-vinylte brahydrofuran (w15 and 1458 M o safety coneemn
trang mixiure}

4-Aceioxy-2,5-dimethyl-3(2H furanons o saltty concem
{ +1’~)A2m{3‘iv%~£g§zy£~5~viﬁy2—i¢mhy{§mfurzm—z- b o salety copcem
yipropionaldehyde

" N: new specifications prepared.

e gist-third mesling of the Jotnt FA W FExmert Commitiee or Fod A ahtitiwes STECEA;
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= 3 TATE
£thyl 4-phenyibulyrsie M
heta-Methylphenethyt sleohol N Np safily GORCOIR
3 Methyl-4-phenyl-2-butyl acelate M ™o safety concern
2. Methyl-4-phenyi-2-butyl isobutyrats N Np safety concermn
1 h%cihyE»né-;}mnylbumalde byde ¥l N no safety concarn
3-MB{h}fi—:[-pilf;ﬁyﬁ}m‘f{aédﬁiﬁ}‘dﬁ 53 fu Mo gafaty concern
Methyl 4-Phenylbulyraio ad i Mo safety conoern
2—M&-thyﬁ~3~(§-iscs;nmpy%phe::zyi)pmpiemmchyée 1463 M Mo safety conoein
2-ME:ihyé»E’tzxiyipregiéﬁa‘adchydc {(mixed o- -, Pl P466 N Mo safety conoein
2 Phenviproptonaldelyde 1447 il Mo safety concerm
thnyﬂgyz'z}piormkdshyde dimethyl acetal 1468 N rg safefy concern
3-Phenyipropyl butyrate fAHY &) Mo safsty LOBCSTH
2-Fhenylpropyi 1470 M Wi safety condem
2—{@»%5}{3}pmpiazmicﬁtﬂl}!{iﬁ 1471 B Mo safety cOnNOET
S-Mazhyi—zu;}hcz;y}~2»haxemi 1472 M Mo safety conoeIn
4—3\«1@%‘1}’1&2@1@@3;§~2~;}enmn&3 1471 ™ No safety Conern
7 Phenyha-butenal 1474 M Mg safety congem
fithyl :Z-aihyL3»p§1¢nylpm§}amm& 1475 N No safety congern
3.Phenyl-4-pentensl 1476 N Mo safety conoen
E—I‘tfiet}\yl—f»phewé«2~bz1tanml 1477 N Mo safaty conctin
2. O b-phenylpropionis acid 1478 N
Sodiun Elzcm?i%phinyépmpimma 1475 | MF No safety conoem
©3; new specifications prepared; Tt tetanve specifications.
5 Eiavouring agents considerad for specifications only

i
57 |Cironeibvl formate Sodium salt of 3-methyl-2-
55 |Meryl formate &3rd/R gropentanoic acid
68 iRhodinyi butyrsie S3rd/R 6317 {Sodium sakl of 4-methyl-I- BIrdis”
390 Methyl-beta-ionone £3rd/R, orepentanoie acid
471 2,3wﬂith'taz10ran4~cnmm¢§~ 53rd/R 419 Glvesryl momnoolesit ELG/R
sarbexaldshyde 1203 | Ammonium isovaicrale 83rd/R
504 i5-Methyl benzothioste #3rd/R, 1218 |4-Ethylottanoic acid 63rd/R
257 1 .Mereapin. Topropansne 3R ispengeny! phenylacotate GREGH
576 | Propenyl propy] disulfide 23R 3 {Rihyl S-hexenoate £3rR
603 i1 3-Nonanediol acelaie {mixed FardiR 3urvir:;'n:agf¢‘zﬁ—2-m&ehy!;mmaw1—rJE G3ediR
LRLErE) {racemic)
615 |Butyl ethy] malonate 63rd/R 1295 ispw £7 4-Tithia-1-methyl-8- &3rd/R
428 [Hthy] aconitate {mixed sstors) GArdE ] crrabicyslod 3.2 Ojectane-3,3-{ -
£31.2 |Sodium salt of Lanethyl-2- Bardss ! oxa&l‘-m&LhyE‘M:w.rc}cpmtzme:}
oxphatanole ack

*R, existing specificalions revised; §, saisting sprecifeaiions wise maintained; T, the existing, new, O revised
. "

spocificalions &S tenative and new information % 1o
v Sngoifications wil be withdrawr at the nexl mesting al which favolring spents are

cugnedt if no informaton

13!

Weeomes availabie by that tme.
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B, pvaluation of a natural conststuent of food

day would be unlikely i cause acves
effects in ﬁ‘se ‘T‘BjDﬂ“ af dduazs in ue;‘{aan I ﬂ’u ‘niiﬁs.ﬁ’f_l‘_‘)%f individuals. pw«nmmgicai
i effects could ooeur A SXPOSUIT levels somewhat betow this figure, The intake data indizate

i
=} ‘ thai consumers with a high immke of Houorice conlectionery of herbal tea containing

lipuorios may be expod sed 1o glycyrrhizinic acidl at more thar 100 mp/day.

Symmary and concluzions of the sixty-third meeting of the Joim FA CIWHTY Expart Conunittee o8 Food Additives (FECFA}
A ) g g o
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Annex 1
Sixty-third meeting of the
Joint FAOMWHO Expert Committes on Food Additives (JECFA)
Geneva, B-17 Jone 2004

Members
Prof. Iohn R, Rend, Fasubty of wadicine and Dentistey, Lniversity of Western Ohin, London, Ontario, Canada
T David €. Hattan, Food and Drug Administration, College Park, MD, USA
i Yoks Kawamura, National lastitute of Health Sciences, Tokyo
i Adds ijaa;’),ﬂatienai {nstitute of Public Heailth and the Bavirenment, Bilthoven, The Metheriands
Dy Paut M. Kuznesef, Food and Dirug Adminisration, Colege Park, MDD, UBA
[ John Chr. Larsen, Danish Institute of Food snd Velgrinary Research, Seborg, Denmark (Chairman)

Mrs inge Meviand, Danish Institute of Food and Veterinary fesearch, Sehorg, Denmark { Ve Chylrean)

o Madduri V. Rao, Central aboratories Linit, UAE. Univarsity, Al Adn, Plmzed Arab Bmiraies

T desel Schlatier, Food Toxicology Section, Qyiss Federal Office of Public Haalth, Zérich, Seiereriand

Dy Maria Cecilia de Figueivedo Toledo, Baculty of Food Engineering, S Liniversity of Campinas, Campinas, Brazil

Mg Elizabeth Vavasour, Food Directorais, Health Canada, Oitawa, Ontario, {ansda

[t Philippe Verger, National Institute for Agricultural Research, Paris, France

Peof Ronaid Walker, School of Binmedica] and Life Sclences, iniversity of Surrey, Cuildford, Surrey, United
Kingdom

Tk Harriet Wallin, National Food Agency, Halsiki, Findand

D+ Dopaid Brian Whitchouse, Beawdon, Cheshire, United Kin g

Secreturiat

I Perer 1. Abbott, Pood Standards Ausraiia Mew Zealand (FEANZ), Canberra, Austealia (WHO Temporary Addvizer)

prof Michael €. Archer, Faculty of Medicine, Liniversity of Toronto, Torsnto, Cansda (WA Temporary Agheisars

[ Ma. Patricia V. Azanza, Department of Food Science and Mytrition, College of Home Eeonomics, Quezon City,
Phillippines (FAC Consultant

O Diene Benford, Food Standands Agency, London, United Kingdom (WHO Temporary Actviser)

Dy Richard C. Cantrill, AGCS, Champaign i1, USA (FAG Consubiont}

Mrs Maria de Lourdes Costarrica, Food and Nufriion Division, Food and Agriculfure Organization of the UN, Rome,
ftaly (PAD Seaffd :

Ty Muden] Das, Indusirial Toxicology Research Centre, Luckoow, India (WHO Temporary Adviser

i Michael DiMNevi, Conter for Food Safety and Applied Nutmition, Food and Drag Administration, College Park, ML,
USA (WHO Temporary A dhviser)

Prof Yehia Bl-Sameagy, Food 3¢ jenexe Department, Ain Sharms University, Cairo, Bgypt (FA O Canguliarnt]

Prof Hajimu Ishiwat, Geitgk Liniversily, Chiba, Japso FAC
Prof Fujio Kayama, Division of Bovironmental Immunology & Taxionlogy, Department of sealth Soienve, Jich
Medical School, Tochigh, Japan FWHO Temporary Adviger}

Braf Robert Kroes, instituls for Risk Assessment Selences, U versity, Soest, Tae Wetherlands (WHU

Temporary Adviser)

e Charles A, Lawrie, Food Standerds Agenoy, London FFAQ Comsulianti
B Catherine Leciereg, National Research Institute for Food and wyerision, Rome, italy (F20 Consuiani)

iy Manfeed Luctgow, Food and WNatrition Divisian, Food and A gricuinire (rganization of the Linited Nations {FAD),

Rowe, Raly (FAQ Joint Secretary)

Sy and cowchsinns of the sixtp-third meating of the Joint FACEED Exper: Committes on F: ood Additives (JECFA]

Poge Hof 18




JTECFASISC

D Antonia Mattia, Ceater for Food Safety and Applied Nutrition, U3 Food and Drug Administration, College Park,

WMDY, L5 A (WHO Temporary Acddviser}

D Haidi Matiock, 5t Jean 4 Ardidres, Franee {Hditor)
P Clerald Moy, Food Safery Department, World Health Drgamization, Gopeva, Switzeriand (WHO Staff Member}

Dr Tan €. Munro, SanTox Health Sciences Intern nal, Missigsauga, Ontario, Canada FWHO Temporary Adviser)

Dr Akivoshi Nishikawa, Division of Pathology, Mational Instifute of Health Sciences, Tokvo, Japan (WHU Temporary
Adviser]

Dr Zofia Oiempska-Beer, Center for
M, LLS. AL (FALF Cemsliand)

Food Safety and Applied Nutrition, Food and Drug Administeatien, College Park,

i World Health Organization, Ueneva, Switzerland (WHO

~

Sam Page, international Programns on {hemicaj Safety,

Staff Member)

Mrs Ir Marja E.J. Pronk, Center for Substances and Integrated Risk Asscssmenl, National
and the Epvirosment, Bilthoven, The Netherlands (WHO Temporaey A iserd

{ Southampion, Southampton, {ipitad Kingdom

Ingtitute for Public Health

Prof Andrew . Reawick, Clindeal Pharmacology Oroup, Iiniversiy o
{FHO Temporary Adviser)

P Sushil Kumar Saxena, Delhi, India {FAC Consultani]

Praf 1. Glenn Sipes, Department of Pharmacology, College of Medieing, University of Afzona, Tucson, AZ, USA
(WHO Tamporary Adviser)

Tk Jarmes Smith, Prince Bdward Isiand Food Technology Centre, Ch ariptietown, PE, Canada (FAD Consuliant}

D van Stankovic, Institute of Bromaiology, Eacuity of Pharmascy, Beigrade, Serbia and Montenegro (FAO Consultani

=ty, World Health Crganization, Geneva, Switzerland

Pir Angelika Tritschar, tnternational Programme o Chemical Sa
FWHO Joint Secretary)

Mrs Anmie de Veer, Department of Food and Veterinary Affairs, Ministry of Agrieulture, The Hague, Nethe iands
(WHO Temporory Adviser]

New Yeork Medical College, Valhalla, uY, USA

Professor Gary Williams, Environmentz] Pathology and Toxicoleg
FHHO Temporary Advizer;

‘nnd Additives (TECFA)
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Annex 2

Further information required or desirad

Magnesinm sulfale

Further information is required by the end af 2006 on functional uses of magnesiur sulfate, inciuding their uge levaly,

and o the commercial use of aphydrous magnesium sulfate,

Sreviol glyrosides

The Comemirtes required additional information by 20477, oo the pharmacological effscts of steviol giyoosides in
humans. These studies should invelve repeaicd exposure 10 dietary 2nd therzpeutic doses, in ROTMORNSIVE and
vidugls and in insulin-dependent and insulin-indepsndent disbetics. In arder 1o be sble W remove the

hypotensive indh
leniative designation from the specifications, further information for commercially available prodcts is required oo

o Analyticst data o distribution and concentrations of all component stevio glycosides, including those that are

not identifisd in these tentative specifications.

+  Method of analysis for the determination of all component steviol glycosides, inchuding those that a not
identifiad in these tenintive specifications;

s The nature and concentration of the fractions that 4o not pondaim steviel glycosides.

»  The quantities of residual solvents Fom isolation and purification steps of the manufachuring process.

s The hydrelytic stability of the stevial glycosides in acidie fonds ang beverages.

Zeaxanthin-rich exiract from Tageles erecti L
{nformation is requirsd on the pon-zeaxanihin components in otal carolenaids and on the composition of the non-

carntenoit componenis.

Semmary ond conclisions of the it third papeting of e Joint FAMWEC Bepert Uontiiitfes 08 Fopd Adiiives [JECFA)
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Annax 3

A aedindd wersion of tis section will appear in the repost of Hie sistefirt mealing of the
Tnint PACTEHO Expert Committes on Foud A ddirives (JECEAL It iy repraduced here 50
¢ fo gxiensive editing.

Pl e G g puidsi
Thiz draft @0 sulys

that the Infermaltion iz Aisremingied guickly.

General considerations

{. Estimating intake of flavouring agentis
Al its fifty-fifth meeting, the Committes cons idered the use of the per capita x 10 method for estimating the intake of
favouring agents according fo e Procegure for the Safely Evaluation of Flavouring Agenis, as well as ahippnative
provedures. While the Committes conchuded that itz use of the method was approepriste, it acknowledged that it may, in
same cases, result in an underestimate of the intake of persons with high tevels of consumnption of specific foods. The
Commities slso recognissd at the forfy-ninth meeting that further consideration may be required in gertain gases whet
rhere is confiicting information on ke, At the present mesting, the Comnities seaffirmed these conchusinns.

The Commitive recopnized that the estimates of corront intake that it uses in evaiuating the safety of Flavpuring 2gents,
jing to the Procedure, are Jifhoull to reconcile with reported maxinmun use levels for some flavonring agents in

rmation availeble 1o the
the use levels of flavouring agents thal may

BOGCH

different food groups. To help understand the basis for the apparsnt discrepancy in the info
Commitiee, the Committee requested that industry provids precise datz on
be used in food products that are not widely disiributed and that may be eaten on a regular hasis by specific populatior
groups in specific regions of the workd.

The Committes anticipates that estimating the intake of Aavouring agents, especially those with particularly fow or
particularly high production volames, will be considered at the ford scoming joint FAQ/WHO workshop on exposure

assessment 1o be held in 2004,

Combined exposurs

leo recognised that the current procedure (o estimate the combined intake for all congeners of one
conganeric group of flavouring sbstances reflects an unlikely situation where the same individuals are consemers. of
2% the substances. Nevertheless, this resuits in conservative sstmares that aliow evaluations o be completed. The
Committee therefore recommends the establishment of & working group to develop 8 moTs adequate approach o be
diseussed during the next JECFA meeting that wiil include favouring ageats on the sgenda.

The Commities

3 Flavowr complexes derived from natural sources

At this meeting, the Committes further censidered & possible approach t© the safety assessment of complex flavours
oleorasing and soivent sxtracts. After

dertved from natural sources (usually from plant material) such a3 sssential oils,
comsidering the available daa on thios of the Bve flavour complezes originally included on the agenda ~ derived from
exgentinl pils of lemongrass, cardamom sead and bois de rose — the {enmitiee defined the information that would he
required in order to test the application of the revised Procedure for the Safety Evaluation of Fipvouring Agenis (Annex
1 Ref $31) which it had previcusly adopted for the salely eva luation of chemically-defined Flavousings.

Background

Althaugh thess flavpurings wre typially named after e iniitial exeract prepared from the sourcs matgrial, it is common
practice for the initial exiracis 10 be processed and refined i a variety of ways, to produce a rangs of Bavoar complexes
with the speeific properties desired for pastignlar food applications.  Thess processes might inchede distilation,
concentration, solvent extraction and blending of exmacis from different batches. Processing is genersily carried out by
flavour companios or, In cortain sases, possibly by food manufacturess who use the finished flavours, The progression
from source material to finished fMavour is iaustrated balow:

Smmary and conchastons of the sixpethird meeling of the Joinl LACWH G Erpery Commitles on Foud Aaddiives (FECFA)
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Matural soros material .. femongrass, cardamom saads

i

e.g essentisl oil prepared by steam

Tnstink extraot s . .
gistillation of the plant materal

. T g fractional disgiliation, sobvent
i Processing / Blending #-g- HTACHD tillation, sofve
gxtraction
i i
- " paaterial adkded 1o food, sither phong or
Finished favour complexes : S .
’ iy comtbinating with other flavoarmgs

‘The initial extracts are typicaily prepared from the plan! material close to the point of production. Their gomposition
ey vary considerably st tis bevel due to n varety of factors such 53 chimate, geography, genotype wrd maturity of the
source material.  The flavour producer aims 10 supply flavonr complexes with gonmistent techoical and oifactory
properties, This is primarily achieved by processing and blending w meet 2 fargel composition which is moniiored by
chemical analyss.

Although the finished flavour complexes are entirely derived from the original extraoh using only physical processes
such as thoss described above, their composition i Heely to differ quantitatively from the initial extracts prepared
dircotly from the suurce material. :

The evaluation of fnished favour complexes s dependent upom

{&} information on the composition of the material that is added to food (and henos on the claboration of 3 relisble
specification that covers the range of Bnished Davour complexes that may be Jerived from the initial extracts);

(1) safety evaluations of the individual components and cOBgeneric gIoups
(e} estimates of intake of the finished flavour complexes and, heove of the individusl components.
Compositional data necessary ¥ Support the safesy evaluation of a finished flavour complex

i Gengral covslderciions

e safely pvaluations of finished flavour complexes derived from natural sources would e based on the revised
Procedure, with particulur consideration of the major componests and of con generic groups, The analytical data should
he adenuate 1o apply the revised Procedurs.
iptake should be taken infe account in determining the exient 1o which chemical characterisation and identification of
individual components {8 necessary, beyond those neessary W define their fiaveur characteristivs. In applying e
Revised Procedure for the Safety Bvaluation of Flavouring Agents the estimated intake of the individual sgent &
compared with appropriaie thresholds of wxicological concern to deferming whether of npod the miake represents o
safery concern. The same aumerical thresholds can be applied to the intakes of individual identified components and
combinations of components, sueh as ooour in congeneric groups, which are present in Anished flavour complenes
deyived from netusal sources. The same intake thresholds can also be used as & basis for entablishing analytical

requirements as described below,

The human intake thresholds of toxicological cOBCEIS &8 of twe types: thregholds of 1 G060, 340 and 90 g /nerson Pt
day which are applisd for structura! classes 1, 1 and T1E, respectively. and 4 pencrsl threshold of 1. 3pg/person par day
applicyble o ali stnastaral classes. “The shresholds for classes 1, 1 and 1 are based OB the jower 5th peroentie HOEL
far the girucrural class, from toxieologieal srudies lo animals, divided by the ususl 10)-fole zafety {uncertainty) factor,
The general threshold (step BS of the Procedure) is a pragmatic value based on an cotimats of the human infake
nssoeiated with a Hifetime risk of cancer of less than 1 i & million caloulated by Hnear-extrapolation from apipal
studies [ Report of 45th Mesting), Because of the assumptions used in the durivation of tis threshold, i is considered 10
be sufficiently conservative to cover all typts of toxicity. The Commitize considered that these thresholds can provide
the basis for & pragmatic approsch to the development of limits of sensitivily for analytical methods, when linksd to
celizhle nad validated satimates of intake, which shou &t be derived from long-term averigs poundage.

Sunumary ard coacksions of the sixty-third mesting of the Jois! FAOQFEHO Expers Commities on Fi pod Additives (FECFA}
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Based on step H3 of the Procsdure, the Comemitics conchuded thess wouold be no significant safery conoern if the intake
for an identified component i a fnished Navesr complex, derived from natural soUrCes Wre iess than 1.5 ug /person
per day. This threshoid can be used to esteblish 2 seneral lmit for apalyhoal characterization for components i a
finished flavour complex noder (b helow, based on fhe estimated intake ol the complex, For example. if the estimated
daily intake of the finished Savour complex i 150 ug /person per day, then there would be no safgly poncern for any
component present at <1%. Similarly, if the estimated daily intake of the finished flavour complex 15 B3 pg /person per
day, then there would be no safety concern for any component present at «10%. For high vohune finished favour

seacterisation would be st at 0 10.5% (e (b} below)h. Beranse the reshold i

complexes the limit for analytical vharac
based on Hfetime carsinogenicity data, the % should be the average valug of the analyses, and not the highest single

vahie.

Unidentified components

The chromatographic analysis of 2 finished fevour complex is Likely to revsal the presence of a large number of
snidentified minor components. Previously the Commitee s not considered ihe geperal threshold of 1.5 ug /person
per duy for umidentifled components. The Commites resognisad that application of the genemi threshoid © 2o
uptdentifisd component could not provide the same reassurancs of safety as for structurally defined compounds, but
considered that it sould be incorpersied into a pragmabic approach for sstablishm anaiytical requiremaents for finished
flavour complexes derived from natural sources. This threshold combined with the cstimated intaks of the complex can
e used to define a limit for the percentage of a chrommatographic peak above which structural characterization would be
estirnated daily mtake of the fnished flavour complex s 130ug/person per day, then
' component preseat 1%, so thal safety evalyation of the

[:53

43

necessary, For eXampis, if the
cheminal characterization would be required for any
component could be undertaken.

Product descriptions and specifications

A key part of the safety assesgment will be the preparation of appropriate specifications covering the relevant finished
Aavour complesss. As with alf foed additive evalustions, the purpose of specifications for flavour somplexes is 10
identify the material, o ensure that it meets the criteria for safe use, and to encourage good manafeciuring practice.
Specifications shounld reflect the malerials used throughout the world and should take accoun of existing specifications
drawn up at national or international fevel.

The Cormities noted the existence of internationally agreed specifications prepared by the International Organizaiion
for Standardization {180 for over 100 essential oiis shtained by steam distillntion of plant raterials. Essential oils and
derived producis are numerically ihe argest group af fisvour compiexes. 150 standards descnibe the oils and define the
acceptable ranges for various parsmelers, including the methods for messuring these vabugs, Mupy of these standards
inelude ranges for e key chemical components, accompanied by trpioal gas chromatograms that can be used o

The Cormmitiee concluded that these standarnds peed to be tiken into account when
ng the parameters o be included snd the sssocited

confirm the identity of he oils,
setting specifications for food flavourings, particularly when selech
snalytical methods.

T order to develop specifications for flavour pomplexes ndded o food, and o provide the data necassary for the safety
gvaluation to proceed, the Commities requires & full description of the rangs of source maierials and procsssing
conditions, Mamuifactorers should slso provide the resulis of appropriate analyses carried out on sampiss of
representative flavour complexes, accompanied by details of the analytical methods (including validation of the
methods) and » fuli description of sach sample, inchuding the soure materials and production processes.
Manufacturers should also address the possible presence of undesirable compounds associated with the source material
{or species with which it might be confused) and showid provide sufficient infopmation to differentiate the favour
complexes from other products with similar properties,

Sndard information in the specifications for fnished faveur complexes will include:  descriptions of the sourcs
material(s), the derivation of she indtial extract, and any sibsequent processing stages; a physical description of the
Flaveur complexes; information on solubility; and {for Hauid products) spesific gravity, refractive index and oplicnl

Totation. .

3

Specifications developed by the Committes will inelude the foilowing informalion on composition, which is essential

for the safety evaluation o proceed (see Below).
fuding ail key constitients identified m

{a} upper and lower concenirations of major characterising cOMpoBents, ne
organoleptic properties of the

relovant 180 sandards and any other compontnis considered 1o be critical for the

flavouring.

ird meeting of the Joint FAQ/WHO Experr Commities 53 Food Additives [IECFA)
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{b} a list of pther components that may b present at or above a given ipvel: the level will depend on the teke and the
selevant threshold of toxinolegical concera fsee shove) in the vevised Procedure Tor the Safety Evaiuation of Flavouring
Agents, Componeats preseat i the flavour complex at levels above 0.1-0.5% chould be charasterized if their estimated
intake excesds 1.5 pgfperson per day. The need for more detailed characterization would be datermined ob 2 case-by-
case basis depending on the nature of the starting materiai,

LS

its for any other relevant components, including Tikely lmpurities and contnminanie or potentially toxie

{¢) upper
d with any part of the source species or with refated species with which it

components such ag inherent toxins RssUClE
might be confused.

The pverall scheme for svaluating finished favour complexes is summarised in the ollowmg 8

. Pravisional produst definition: source yaaterial and initial extract
{u.g essential oif from femongrass)

ng-term production dsta |

1

3 Pretemmpation of the minimurn seasitivity for snalyticol data, based on estirnatod
- intake

T

Coliation and submission of analytical data, wgether with other information on the
4 relevant flavour complexes
(e.g. all flavour complexes derived from lomongrass sssential oil}

{

i il
Safety evaluation according to the yevised
Procedure, meluding identification of all

rafting of specifications, including

5 defined ranpes for characteristic i e -
) componests requiring assessment
components o tiaore .
* individually, or as part of a congeneric group
t Agreed complste specification for products coversd by the safety evaluation

The (omsnittes requesied data, m line with the above proposals, on examples of fiavour complexss with & TanES © f
different conzlituons snd represeniing different eatimated intake levels in order to develop appropriale specifications
and to evaluate the appieation of the revised Procedure to s type of flavouring agent in particuler, in the first
detsiled consideration of finished flavour complexes, quantitative data should be provided on the composition of
representative samples of the selected Aavour complexes, which allows the identification of ali components present in

she flavour complexes at levels sbove 1% and with an estimated intake of L3pgfday or mom
P KE

% Pyaluation of dietary nutrients and other ingredisnts

wFa

The Commitiee svaluated the safety of several substances that were claimed 1o have nutritonal or health benefiis, Bt
was noted {hat there was inoreased intersst in having the Committes evaloets such substances. The Committes noied
that whether such products mest appropriate definitions as autrients or are worthy of health, nutrient, or ofher zlaims
was oulsido its remit. Therefors, the Comimitles only evaluated the safery of these Ingrediests.  Morsover, the
Commitiee srpressed the view that the evaluation of the safety of these ingredients should not be mterpreied to mean
that the Comenitiee endorses the use of these substances for their claimed nusritional or health benelits,

i

Seememory and conciysions of e ctxty-thind meating of the foint Fd CWEFERC Expert Comiriiilos 08 Enad Additives (FECFA
i , . & 4 i

Poge iGaf 18




4. Determination of carptenocids
analysis of members of the

The Committes recognized that there i an ingressing number of specifications for the an

family of carotenoid compounds. Each specification presoribes the use of 2 different instrumental method of analysis.
The Commities decided that 3t would be advantagesss o consolidale and minimize the number of methods for te

snabysis of members of the carotenoid family and to publish them in FAQ Food and Nuirition Paper, No. 5.

5. Rovision of heavy metals and arsenic specifications

Al its fifiy-third meeting, the Committes agreed fo implement the decision taken at ig forty-ninth and fifty-f
meetings, namely, fo review and replace the limit test for heavy metals (as lead) and arsenic with, as appropriate, limifs
for the individual tiements of consern in all existing specifications ecstablished by the Committes. In order fo
accomplish this, the Commitee decided to review the existing specificalions on the basis of functional use {eg
antioxidant, preservative), and set a targst of 5 years for completion of the sk,

At is fifty-fifth and subsequent four meetings, the Commitice reviewed all the specifications that had not been
modified during previous mestings.

The principles adopted by the Commities in #s reviews were as follows:

After removing the ‘heavy metals (a3 lead)’ specification, a maxumum concentration of 2 mg/kg for lead and 1 mg/kg
for cadmium and mercury would be established, except where there were data to support higher or lower maximum
congentrations, or there wers issuas relafed (o consumer sxposura.

A Timit for arzenic would only be inchided when the source from which the additive was prepared or the naturs of the

manufacturing method for the additive indicated that arsenic was Iikely to be a contaminant,

&, Core Standing Commitiee for JECFA

According io surrent procedure, JECFA is not a standing Cominitiee. Members are setected for sach meeting based on
their expertise and according to the subsiances scheduied for evaluation. The Conunittes as such sxists only during the
actual time of the meeting which concludes with the adoption of the report

In order to improve current working procedures and to facilitate the work of the {Committes as well as of the
Searetariate, the Ioint Secretaries propose the establishment of a core JECEA Committes a3 a standing Commitice fora
period of three yews. Chairs {ope FAD and one WHO expen), rapporteurs (one FAO and WEHO each) and four
Members (two from FAC and WHO each) will be appointed by the secretarials according to WHO and FAD rules
established for Expert Commitiees. The appointment of the Core JECFA Conumittee wili be published on the JECFA
wabgites,

The role of this standing commities is o ensure the inuity of the work of the Cormmirtes. Further responsibilities
are 1o assist {he secrelariais in the foliowing tasks: finalization of the agenda and formudation of sppropriae call for

data, identification of appropriaie experts, and assignment of experts to speeific substances for each meeting.
In addition, in agreement with the Seeretariats, the Core Members may represent JECFA st specific meetings.

For each meeting additional Members will be appointed to the Committes secording & existing provedures to cover alf
nccessary expertise and to work with the Core Stunding Conmmitiee in the evaluation of scheduled substances, Al
members of the Commitiee 21 the meeting have the same rights and responsibilities.

7. Provision of sclentific advice by FADG and WHO

The Committes was informed about the advances on the sonsaltative process cartled out by FAC and WHO 10 enbance
the procedures followed by both orgenizations for the provision of gejentific advice to the Codex Albmeniarus
Commission and Member countries. In particular reference was made 1w the Joint FAQYWHO Workshop on the
Provision of Seientific Advice to Codex and Member Countries held from 27 to 29 January 2004 which resilted in 2 set
of recommendations on 1} essential principies, definitions and scope governing the provision of seientific advice, 1)
management issues and 3) procedures and mechanism to be improved. The report of the Workshop is available on the
websites of FAD (http//www.fao org/esBSN/proscad/index.en.stm) and WHO (htap:wrww who ind/ foodsafety/ensy.

Sumimery and conclustons of the sixty-third meeting of the Joim FatOVWH Expert Commitiee on Food 4 clefltives LFECFA}
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The Commitios noted that implementation of the recomme:
participation of experts from developing countries will reg
of the Commnittee.

“The Committee was informed fhat comments on the workshop recommendations received by FAG and WHE fom
their Member countries and international nom-governmental organizations with observer satus in Codex will be
presented st the 27th session of the Codex Alimentarius Commission and that provedural guidelines on provision of
seipntific advice will be prepared and made public o morease transparency of the overzll system. FAO/WHO will
complete the consulative process and continue the implemenistion of the workshop recomsmendations depending on
avaikability of resources,

8. IPCS Project on Dose-Response Modeiling
adeliing organized by the

The Commities was informed of the development of the project on dose-response mode

International Programme on Chemical Safety. The goal of this project s 2 state-of-the art review of doge-response
modelling and it application in risk assessment, also harmonizing environmenta and buman hesith rigk assessment.
The outesme will be published in the Environmental Heslth Criterds document series. The © ifge recognized the

importance of this project with regard to chemical contaminants in food and endorsed the cffert and wrged #s

cONtinERE Support.

Summary and cenclusions of the sivty-third mesting of the Joismt FAQ/WHO Expert Commitize on Food Addiives (FECFA}
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, Bmau Spectrum Algaecide

Miaiémiﬁ,{%ﬁ Safety Data Sheet

g

Fungicide

1, IDENTIFICATION

Product Name: Terratyle®
Product Type:
Granular AlgaecidefFungicide
Manufacturer
BioSafe Systerns
A6 Commerce Street
Glastonbury, CT 06033
Creation Date: 08/0%
NOTE: Not valid two years after
craation date.

2. COMPONENTS

Sodium Carbonate Peroxhydrate;
15630-89-4

tleium Carbonate

3. HEALTH HAZARDS DATA

Skir: May cause slight Irmitation.

Eyes: May calse severe eye irritation.

if swallowed: Severe frrftation of the
mouth, throat, esophagus and stomach.
if inhaled: Slight nose and throat
irritation.

4, FRST A

Eyes: Immediately flush with plenty of
cooi running water. Remove contact lens-
es. Continue flushing for at least
15 minuies, hoiding eyelids apart to
ensure rinsing of the entire eye. Call 2
physictan immediately,

reuse.
i swallowed: Rinse mouth st once; then
drink 1 or 2 large giasses of water or milk.
D0 NOT induce vomiting NEVER give
anything by mouth to an unconscious
person.

i inhaled: Immediately move a person
to fresh air and let the person blow
their nose,

5, FIRE AND EXPLOSION DATA

Special fire hazards: Oxidizing substance
that causes exothermic reactions with
organic materiais,

Fire fighting methods: Product is not
fiammable and can be quickly diluted

with ¢lean water.

6. SPILL OR LEAK PROCEDURES
Cleanup: Coilect the product with
suitable means, shovel, sweep, avoiding
dust formation.

Waste Disposal: Do not return spilled or
contaminated material to inventaory,
Clean the area with large guantities of
clean, cold watern

7. HANDURG AN STORAGE

s Mever raturn product back 1o the
original container

» Koap concentrate away from reactive
substances

s Provent contact with organic
materials

s Keep product in original container

PROTECTION

Respiratory: For most conditions, no res-
piratory protection should be nesded.
Eves: Use dust proof chemical goggles.
Skins: Rubber gloves - For brief contact,
no precautions needed. Prolonged con-
tact, use chemical gloves.

G, PHY SICAL AND CHERMICAL
PROPERTIES

Appearance: White, granular, solid
Ddor: None

Bulk Density: 0.35 ~ 0.85 g/on?’
Solubility: 140 g4 @ 24°C (75°F
pH: 1% solution: 104~ 106

10, STABILITY AND REACTIVITY

Stability: Stable under normat
conditiens

Materials to avoid:

» Acicls

* Bases

= Raduring Agents

s Crganic Materials

11, TOXICOLOGICAL {INFORMATION

Acute toxicinyn
» Dermal = LD rabbit » 2000 mo/kg
« inhalation = 100 1 hour ray
> 2290 mg /m
= Cral = LD 50 rat 317 mg kg

12. ECOLOGICAL INFORMATION

* Store in cool, dry areg - 07 YL
LoV 1o simple cell organisms. Danger

‘;,tg;%jhe environment limited; due 10
18 t;:;:@'re:}duct properties,

S T B R
SETSENEL

Skin: Immediately flush skin with plenty
of cool, running water for at least
15 minutes while removing contaminatad

ything and shoes. Wash dothing before




» Mo bioaccumuiation

s Soif degradation = 39% in 20 minutes
Considerabie abiotic and bistik
degradabiiity

» Sediments = Non-significant adsorption

s Waeak persistence of degradation
producs

« Degradation products = sodium car-
bonate, carbon dioxide, bicarbonate
carhonate, hydrogen dioxide

13. DISPOSAL CONSIDERATIONS

Packing Treatment: Rinse empty contain-
ers with clean water. Clean and emply
containers are to be recycled or disposed
in acrardance wyith local
requlations.

14, TRANSPORT INFORMATION

0.0.T. Shipping Name: Not regulated

Ud Number None

Hazard Class: None

~rimary Hazard Label: None
absidiary Risk Label: None

- Packing Group: None

WHMIS Classification: ¢ - Oxidizing

To the extent of our knowledge, the
information herein is accurate as of the
date of this document, However, neither
BioSafe Systems nor any of its affiliates
make any warranty, expressed or implied,
or accept any liability in connection with
the information of s use. The
information is for use by technically
skilled persons at their own discretion ang
risk. This is not a license or a patent. The
user alone must finally determine
suitability of any information or material
for any conternplated use, the manner or
wse and whether any patents are
infringed.

Bi@Safe Systems..

Glastonbury, €7 6033
Form #9004 08/05F




eenClean pPi'
Granular Al gaenzde/

£-2 MATERIAL SAFETY
DATA SHEET

1. IDENTIFICATION

product Name: GreenCleanPRO

Granular Algaedide

Algaecide

RinSafe Systems LLC

36 Commerce Strest
Giastonbury, U7 06033

Creation Dater 1105

KNOTE: NOT VALID TWO YEARS AFTER

CREATION DATE,

Product Type:
Manufacturer

2. COMPONENTS

Sodium Carbonate
Poroxhydrate: ..., CAS 15630-854

3, HEALTH HAZARDS DATA
inhalation: Slight nose and throat irritation.

Eye contact Severe aye irritation, risk
of seripus eye lesions.

Skin contact: Slight irritation.

Ingestion: Severe irritation of the mouth,
_rpat, esophagus and stomach,

A FRST AlD

If inhaled: Immediately move 3 person 1o
fresh air. Consult with a physician in case
of respiratory sympioms.

Eyes: Immediately flush with plenty of cool
running water, Remove contact lenses.
Corginue flushing for at least 15 minutes,
holding evelids apart to ensure rirsing of the
entire eya, Call 8 physician immediately.

Skin: Remnove contaminated shoes, socks,
and clothing. Wash the affected skin with
running water, Wash ciothing before
reuse,

if swattowed: Corsuit a physician in afl cases,
¥ the subject & completely consdiows, rinse
riouth and administer fresh water Do ROT
induce vornfting. NEVER give anything v
mouth 10 an UnonsCious person.

5. FIRE AND EXPLOSION DATA
Special fire hazards Oxddizing substance
gt causes exothermic reactions with
ganic material.

~Firg fighting methods: Product 5 not
Harmmabile and ¢ar be quidkly diluted with
clean water,

Specific Hazards: Reacts with strong
recucing agents ~ decomposition may
support combustion.

& SPILL OR LEAK PROCEDURES

Cleanup: Collect the product with suitable
means, shovel, and sweep, avoiding dust
formation,

Waste Disposak Do not return spilled or
rontaminated material 1o inventory.
Clean the area with large quantities of
clean, cold water,

7. HANDLING AND STORAGE

» Never return unused product to the
priginal container.

s Keep concentrate away from reactive
substances.

s Prevent contact with organic materials,

+ Keep product in original container.

* Store in cool, dry area,

* Keep out of direct sunlight and away
from heat sources.

g, EXPOSURE CONTROLS/PERSONAL
PROTECTION

Respiratory: For most conditions, no

respiratory protection shouid be needed.

Eves: Use dust proof chemical goggles.

Hands: Protective gloves - chemical

resistant.

Skin: Body-covering dothing.

9, PHYSICAL AND CHEMICAL PROPERTIES
Appearance: White, granular, solid
Odor None

Bull Density: 1.0~ 1.2 gfom’

Solubility: 140 g/ @ 24°C (75°F)

pH: 1% selution: 10.4 - 106

10. STABILITY AND REACTRATY
Stability: Stable under normat conditions
Avoid:
. Hﬁfatf’ﬁcﬁuves of Heat
Water/boisture
* Aiéds
+ Bases
« Reducing Agents
« Organic Materials

11, TOXICOLOGICAL INFORMATION

Anute Toxicity:
» Dermal = LD Lo rabbit > 2000 mo/kyg
& inhalation = LC 0 1 hour, rat

> 4580 mg /m

Lo 50 rat 1034 mokg

» Oral =

12, FCOLOGICA]L INFORMATION

Toxic to simple cell organisms. Danger to

the environment is limited - due 1o

product properties.

* Mo bioaccumulation

s Soii degradation = 99% in 20 minutes

s Considerable  abiotic  and  biotic
degradability

s Sediments = Non-significant adsorption

« Weak persistence of degradation prod-
ucts

s Degradation products = sodium
carbonate, carbon dioxide, bicarbonate
carbonate, hydrogen dioxide.

13, DISPOSAL CONSIDERATIONS

Packing Treatment: Rinse emply
containers with clean water, Clean and
empty cortainers are to be recycled or
disposed on accordance with local
regulations.

14, TRANSPORT INFORMATION

D.0.T. Shipping Name: Oxidizing Solid
H.OS

UM Number UN #3378

Hazard Class: 5.1

Primary Hazard Label: Oxidizer
Subsidiary Risk Label: None

Packing Group: li

WHMIS ClassHfication: € - oxidizing
matarial

To the extent of our knowledge, the
information herein is acurate as of the
date of this document. However, neither
BioSafe Systems nor any of its affiliates
make any warranty, expressed or implied,
or accept any lability in connection
with the information or its uss. The
information Is for use by technicaily
skilled persans at their own discretion and
risk. This is not 2 license or a patent, The
user alone must finally determine
suitability of any information or material

for any conternplated use, the manner or
patents ars

use and whether any

infringed.
BisSafe Systemns...
Gingtonbury, HR033

1.888.273.3088 { toll free)
wwsw bicsafesystems.com
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