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Introduction

This proposal will serve as a petition to the NOSB for its consideration for the use of potassium
hydroxide as a peeling agent for fresh peaches to be canned.

Current status of potassium hydroxide per 7CFR Part 205.605B indicates that potassium hydroxide is
prohibited for use in lye peeling of fruits and vegetables, except when used for peeling peaches during
the individually quick frozen {(IQF) production process.

Since potassium hydroxide use has been approved for lye pecling of peaches to be frozen, our proposal
would like the NOSB to consider its approval for essentially the same use but for fresh peaches to be
canned.

We have included significant actual in-plant data as well as nutritional data to support our request. We
believe, based on all scientific available information, that use of potassium hydroxide is consistent with
the logic and scientific reasoning for its previous approval as a process aid for IQF peaches. Moreover,
it is both our philosophy and intent to protect the organic integrity of peaches at all stages of peach
process handling operations, from field to truck transport to plant through process operations and to the
consumer.

Tt is our fundamental wish that the NOSB carefully consider our petition, our data, our logic and

rationale for the use of potassium hydroxide during peeling operations and the potential environmental
advantages and benefits of its use.
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Petition Outline

Item A: Please indicate which section or sections the petitioned substance will be included on and/or
removed from the list.

1. Non-agricultural (non-organic) allowed in or on processed products labeled as “Organic” (95+%
organic) or “Made with organic” (70-95% organic) peaches that have been canned or thermally
processed.

Note that potassium hydroxide has been NOSB approved for use as a process aid for individually quick
frozen peaches during lye peeling operations. Therefore, our intent is to seek NOSB approval for its use

for canned peaches during lye peeling operations, so that our request is consistent with the 7CFR Part
205.605b.

Item B
1. The substances chemical or material common name.

Potassium hydroxide: Its chemical formula is KOH and its common name is potash.

2. The manufacturers or producers name, address and telephone number and other contact information
of the substance listed in the petition.

The following vendors or suppliers may be used if approved:

Occidental Chemical Corp.
7377 Highway 3214
Convent, LA 70723
Phone- 703 478-0241

Fax- 703 478-0645

Note: MSDS and K-Kosher certificate status information is provided as Attachment No.1.

3. The intended or current use of the substance such as use as a pesticide, animal feed additive,
processing aid, nonagricultural ingredient, sanitizer or disinfectant. If the substance is an agricultural
ingredient, the petition must provide a list of the types of products for which the substance will be used.

Potassium hydroxide (KOL) is a synthetic, inorganic compound produced by an electrolytic process
using only potassium chloride (approved for use in organic foods per 205.605(A)) and water. Its use as
a process aid is being petitioned for the lye or caustic peeling of organic peaches which will be
marketed as organic canned peaches.

Verification and documentation of its synthetic classification is provided as Attachment No. 2.
4. A list of the crop, livestock or handling activities for which the substance will be used. If used for

crops or livestock the substances rate and method of application must be described. If used for handling
(including processing) the substances mode of action must be described.
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Potassium hydroxide is a strong base that completely dissociates in a water environment to potassium
ions (i.e., K) and hydroxyl ions (OH") according to the following equation.

KOH + H,O > K'+20H + H,0

Potassium hydroxide will be used as a less than 2.0% solution (i.e., 2.0 Ib KOH (solid)) dissolved in
100 1b of water. Potassium hydroxide can be purchased as a solid (white crystals) or in the form of a
water-based solution at different concentrations.

Potassium hydroxide will be used as a spray or batch at a range of 195 F to 205 I for weakening the
adhesion of the peel to the flesh of the fiuit to facilitate mechanical removal of the peel. The fruit is
rinsed with fresh water and further sized and processed into halves, slices or diced for further
processing and packaging.

All process operations are provided in a process flow diagram provided as Attachment No. 3.

The chemical-biochemical mode of action of potassium hydroxide is to weaken the glycolytic bonds of
pectin which serves as an intracellular “cement” that provides conformation-adhesion properties of the
pectin which in turn is primarily responsible for skin adhesion. Pectin is composed of galactose sugar
molecules in a polymer form. By weakening the intermolecular forces of adhesion, pectin is more easily
removed by further mechanical and water spray operations. It is important to note that there is no
breakage of covalent bonds, but disruption of hydrogen, hydrophobic and dipole bonding that allows
for weakening of the skin to the flesh, resulting in minimal, if any, chemical changes in the raw
peaches. Exposure time is in seconds and the fruit is immediately high pressure rinsed with fresh water.

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

As noted, a detailed manufacturing process is provided as Attachment No. 2.

Overall, potassium chloride (approved per 205.605(A)) is dissolved in water and is subjected to
electrolysis (passage of electrical current thru the solution) followed by use of physical separation of the
potassium hydroxide as the end product using membrane technology such as reverse osmosis which is
currently used for desalination of sea water.

A summary of the manufacturing process is as follows:

2KCl + 2H,0 Electrolysis 2KOH+ Cl, + H, Membrane separation KOH -->
> >

KOH Dehydration KOH solid form or liquid solution which may be concentrated by
- physical means (i.c., evaporation) to a desired concentration,

6. A summary of any available previous reviews by State or private certification programs or other
organizations of the petitioned substance. If this information is not available, the petitioner should state
so in the petition.
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In May, 2001, OMRI’s Committee conducted a comprehensive TAP review of potassium hydroxide. A
complete copy of this review totaling 17 pages is provided as Attachment No. 4 for NOSB review.

A conclusion noted in the executive summary on page 1 states the following: “Two of the three
reviewers agree with the petitioner that this restriction on the use of potassium specific for IQF peaches
unfairly restricts its use in other operations and find that environmental effects can be mitigated with
the use of good waste water management practices.”

In summary, we, the petitioners, are of the belief that it is difficult to understand the logic and science
that permits use of potassium hydroxide for pecling of organic peaches for freezing but not for canning,
since both processes are identical up to the final stage of processing, i.c. freezing or canning.

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

Potassium hydroxide is FDA approved as generally recognized as safe (GRAS) as a direct human food
ingredient. It meets the food chemicals codex specifications for use as a formulation aid, pH control
agent, processing aid and stabilizer as defined in Section 170.3(O) of the Food Chemicals Codex and
21CFR 184.1%.

Further documentation of FDA status is provided in Attachment No. 5, as well as in the OMRI review
per Attachment No. 4.

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

The following identification numbers and codes are documented both in Attachments 4 and 5 for
potassium hydroxide.

1) CAS number 13130-58-3

2) Food Chemicals Codex 170.3(O)
3) 21CFR 184.1(b)

4) EPA 40CFR 302.4 and 40CFR 117

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

A. Potassium hydroxide is approved by the FDA in the alkalization of chocolate (i.e., cacao nibs,
chocolate liquor) to produce dark chocolate which has been shown to have more available antioxidants
due to treatment with KOH. Additionally, KOH is used in the production of caramel color and
breakfast cocoa and principally as a pH control agent where the addition of sodium ions is not wanted,
for example, in low sodium food products. Therefore use of KOH over NaOH (sodium hydroxide)
contributes potassium ions needed for proper ¢lectrolyte balance which is important in many people
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susceptible to hypertension and/or high blood pressure.

For its FDA approved use in peeling of fruit, KOH causes minimal, if any, chemical or biochemical
changes, but contributes important potassium ions, which is of significant micro nutritional benefit to
consumers.

Use of potassium hydroxide, approved by the FDA is comprehensively reviewed in the OMRI TAP
review provided as Attachment No. 4.

B. Toxicity and Environmental Persistence

Historically, lye pecling using sodium hydroxide has disadvantages of discharging sodium ions in the
plant waste water effluent creating increases in salinity of the water and soil. In contrast, plant discharge
of plant waste water effluent containing residual potassium hydroxide contributes potassium ions which
serve as an essential. However, all waste water effluent is regulated and is subject to state and local
regulations. Additionally, the waste water effluent should not be alkaline, as the natural acidity of the
fruit will serve to partially or completely neutralize the alkalinity thereby creating a more
environmentally friendly effluent.

Toxicological information for all FDA approved uses of potassium hydroxide in food such as lye
peeling does not specifically document any toxicological information from eating food treated with
dilute potassium hydroxide. Exclusive review of the literature provided general toxicological
information on potassium hydroxide itself, which is documented in Attachment No. 6. This is a peer
review abstract based literature review of all handling aspects, manufacture, use, safety in worker
handling, and toxicity-biomedical effects.

C. Envirommental Impacts from its Use and/or Manufacture
As noted, the use of potassium hydroxide will have a positive environmental effect as opposed to use of
sodium hydroxide, which is also approved per 205.605, but not for lye peeling.

Also, as reviewed, when potassium hydroxide is produced from electrolysis with further separation
using membrane technology both end products, chlorine gas and hydrogen gas, are collected and used
for further industrial application. Therefore, manufacture should have no negative environmental effects
as referenced in Attachment No. 2.

D. Effects on Human Health

As noted on page 3 of the OMRI TAP review provided in Attachment No. 4, potassium hydroxide is
highly corrosive and can cause burns of eyes, skin and mucus membrane. Therefore, worker training in
handling potassium hydroxide is an important requirement

E. Effect on Soil Organisms, Crops or Livestock

As noted, process waste effluent, whether used for field irrigation in supplying potassium as a micro
nutrient or discharged into a municipal bio solids treatment center, would provide significant
advantages when compared to sodium hydroxide. As documented in Attachment No. 7 the City of Lodi,
CA issued a Soil and Ground Water Investigation of Existing Conditions Report dated September 2006
and concluded use of potassium hydroxide by the Pacific Coast Producers plant would be considered an
environmentally superior source of caustic since the waste water would add an essential plant nutrient
to the crop land.
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10. Safety information about the substance including Material Safety Data Sheet (MSDS) and a
substance report from the National Institute of Environmental Health Studies. If this information does
not exist, the petitioner should state so in the petition.

Attachment No. 1 includes the MSDS for potassium hydroxide. Also, please see the Certificate of
Registration of our vendor to produce and supply potassium hydroxide to our food processing facility.
Please note that the potassium hydroxide is Kosher certified.

11. Research information about the substance which includes comprehensive substance research
reviews and research bibliographies, including reviews and bibliographies which present contrasting
positions to those presented by the petitioner in supporting the substance’s inclusion on or removal
from the National List. For petitions to include non-organic agricultural substances onto the National
List, this information item should include research concerning why the substance should be permitted in
the production or handling of an organic product, including the availability of organic alternatives.
Commercial availability does not depend upon geographic location or local market conditions. If
research information does not exist for the petitioned substance, the petitioner should state so in the
petition,

An industry wide research study presented at the ACDSANC meeting in April, 2010, titled “How
Commodities Impact Agricultural Groups,” contained a study “Canned and Frozen Cling Peach Study,”
that measured Vitamin A, Vitamin E, Vitamin C, antioxidants and phenolic compounds and concluded
that canned peaches were 7 times higher than fresh, with Vitamin E 2-3 times higher in canned, with
fresh peaches having higher levels of Vitamin C compared to either canned or frozen. This is to be
expected since Vitamin C is the most heat stable of all water soluble vitamins with a wide range of
values reported for total antioxidants and phenolic compounds.

This study definitely documents that canned peaches {with alkali lye peeling) are not significantly lower
in total water soluble vitamin content when compared to both fresh and frozen. The entire paper is
provided as Attachment No. 8.

Tt should be further noted that alkali peeling of peaches results in superior quality from a sensory
perspective and less solid waste when compared to steam peeling. This is the major reason why no
organic canned peaches exist in the retail market of high sensory quality. Therefore, from a purely
economic perspective, use of potassium hydroxide in the lye peeling of organic peaches will result in a
superior quality product that would allow consumers the opportunity to enjoy a premium organic
product at a reasonable cost.

As noted in the OMRI TAP review provided in Attachment No. 4, a comprehensive bibliography is
documented as well as contrasting professional positions regarding support of potassium hydroxide for
inclusion in 205.605B. It should also be noted that two of the three reviewers supported inclusion of
potassium hydroxide in 205.605(B) for lye peeling operations.

12. “Petition Justification Statement” for inclusion of the use of potassium hydroxide for lye peeling of
canned peaches.

The following points of justification summarize the important considerations of this proposal.
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CBl-deleted

i) Potassium hydroxide is already approved by the NOSB for peeling of IQF peaches.

ii) Use of potassium hydroxide for Iye peeling does not result in significant vitamin loss.
iii) Use of potassium does not significantly change the pH of the peaches and therefore does
not cause or create any chemical modifications of the peaches both internally and on the
surface.

iv) Use of potassium hydroxide in lye peeling of delicate fruits such as peaches results in
minimal loss in texture, flavor, appearance and aroma compared to steam or mechanically
pecled peaches providing a product with superior sensory appeal for consumers. No other
existing process or treatment can provide an equivalent quality product.

v) Use of potassium hydroxide provides a cost effective approach to peeling of organic
peaches which will assist in providing consumers with a competitive retail price that will
further make organic peaches more available in the retail market place.

vi) Potassium hydroxide is FDA approved for a wide range of applications in various and
different food products. For example, it is used in the Dutch process of producing dark
chocolate in the production of organic soap products and many other applications as
documented in Attachment No. 4.

We believe there is compelling logic and scientific reasoning for its approval for lye peeling of organic
peaches for canning.

13. Confidential Business Information Statement

CBI-
deleted
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In summary the results of both internal studies suggest minimal risk, if any, to maintenance of organic
integrity and we wish to conclude that based on all scientific evidence, use of potassium hydroxide for

the lye peeling of canned peaches should be approved by the NOSB.
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of
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Occidental Chemical Corporation
Convent-Taft Plant

266 Highway 3142 7377 Highway 3214
Taft, LA 70057 Convent, LA 70723

s hereby pranted the right and Heense to use the QSR" Registered I'irm
Symbol and to be listed in the Quality Svstems Registrars. Inc. "Rewister of
Certificd Quality Systems” under the conditions speeified in QSR" s Contract
and 1SQ 90G01:2008 Tor the Jollowing scope:

Manufacture of Chlorine, Sodium Hydroxide, Potassium Hydroxide and
Fthylene Dichloride. (This certificate covers the site at 266 Highway 3142, Taft
LA 70057 and 7377 Highway 3214, Convent, LA 70723.)

Exclusions: 7.3 Design and development; 7.5.2 Validation of processes {or
production and serviee provision,

The period of reaistration is from December 10. 2009 to Tune 10, 2010,
Repistered Firm Since June 1. 1993

Certilicate Numbcr: QSR-117

o December {4, 2000
Scoit R Kleckner Date
Presidem ’
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February 18, 2010
4 Adar 5770

Occidental Chemical Corporation
P.O. Box 809050
Dallas, TX 75380

This is to certify that the product specified in the product listing below, distributed by
OCCIDENTAL CHEMICAL CORPORATION of the above address, is Kosher and
under our supervision.

PLEASE NOTE THE FOLLOWING CONDITIONS OF CERTIFICATION:

All products listed below are Pareve.

All products listed below are Kosher for Passover.

All products listed below are certified Kosher when manufactured by Occidental Chemical
Corp. - Deerpark of Deerpark, TX; or Occidental Chemical Corp. - Taft/Hahnville of
Hahnville, LA; or Vopak Terininal of Deerpark, TX, as stated on label.

This letter of certification is valid through February 28, 2011 and is subject to renewal at
that time.

The UKD# is an identification pumber assigned by the Star-K for tracking purposes. The integrity of this
dociment iy guaranteed only when Security Enforcement Codés appear in'the lower corners of this page.

BRAND UKD# PRODUCT LISTING
QOCCIDENTAIL CHEMICAL SKGLEIRDKBM Caustic Potash, Dry or Liquid
CORPORATION

EX -

Rabbi Eliyahu Shuman Effective through 02/28/2011

Director of Supervision Page 1 of 1

NN VR DREH A

122 Slade Avenue - Suite 300 - Baltimore, Maryland 21208 + Tel: 410-484-4110 + Fax; £10-653-9294 - www.star-k.org
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OxyChem -
continued -

Caustic Potash

Food and Drug Administration (FDA) Status

FDACP 01/09

Occldental Tower

5005 LBJ Freeway, Suile 2200
Dallas, Texas 75244-6119
800-752-51561

impariant The Injormation presentad herefn, wihtle noi guarenleed, was prapared by tachpleal personngl and iz rue and accuraie io 4o besi of our
hnowiedge. HO WARRANTY OF MERCHANTABIOTY OF OF FITHESS FOR A PARTICULAR PURFDSE, OR WARRANTY OR GUARAMTY OF ANY
OTHER KING, EXFRESS OR IMPLIED, IS MADE ARGARDING PERFORMANCE, SAFETY, SINTABILITY, STABILITY DR DTHERWISE This
intormation s not titended to ke all-Inclusive @ (o the manner and conditfons of use, handilng, storage, disposat and viher #clors thas inay
Involve other or addiiional lsgal; environmmental, spety or periormuancs conslderstlons, ahd QxyChem sssumes nio HNablitty whatsoever lor the use of
oi rellencs upon thig Information. Yhite our technical porgonnet will bo happy ta raspond o questions, wafe handling and use of $he prodect
remalng the reaponslbiiity of the custamer Mo suggestions for use are Inlend=d g3, and nothing hereln shall pe sonstrusd a5, 2 recommendation to
Inftnge any oxlsting putenle or 1o viclate sny Federst, Stute, Incal af Joreign laws

Occidental Chemical Corporation
A subsidiary of Occidental Petroleum Corporation

®



SAFETY DATA SHEET

CAUSTIC POTASH LIQUID (ALL GRADES)

MSDS No.:M31866 Rev. Date: 2009-Dec-03 Rev. Num.:04

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

Company identification: Occidental Chemical Corporation
5005 LBJ Freeway
P.Q. Box 809050
Dailas, Tx 75380-9050

24 Hour Emergency Telephone  1-800-733-3665 or 1-872-404-3228 {(U.S.); 32.3.575.55.55 (Europe); 1800-033-111
Number: {Australia)

To Request an MSDS: MSDS@oxy.com of 1-872-404-3245

Customer Service: 1-800-752-5151 or 1-972-404-3700

Trade Name: Caustic Potash Membrane Dilule Solution 45%, 48%, 50%, Caustic Potash Liquid
(10-40% Solution)

Synonyms: KOH, liquid potash, Potassium Hydroxide

Product Use: Gilass manufacture, Cleaner, Process chemical, Petroleum Industry

2. HAZARDS IDENTIFICATION

e e e ke s e e e e s e e s ek e ke e b L4 L o e B ety de e o O o o ey ko ey ﬂ**ﬁ*li*tﬂﬁﬁ**ii***i****t**ww*****ﬂ&***iwﬁﬁ*ﬂ*lldliii*ﬁi*ti****

EMERGENCY OVERVIEW:
Color; Colorless
Physical State: Liguid
Appearance: Clear
Odor: Qdorless
Signal Word: DANGER

MAJOR HEALTH HAZARDS: CORROSIVE. CAUSES BURNS TO THE RESPIRATORY TRACT, SKIN, EYES AND
GASTROINTESTINAL TRACT. CAUSES PERMANENT EYE DAMAGE. EFFECTS OF CONTAGT OR INHALATION
MAY BE DELAYED.
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CAUSTIC POTASH LIQUID (ALL GRADES)

MSDS No.: M31866 Rev. Date: 2009-Dec-03 Rev, Num.:04

2. HAZARDS IDENTIFICATION

PHYSICAL HAZARDS: Mixing with water, acid or incompatible materials may cause splaitering and release of heat. Do
not store in aluminum container or use atuminum fittings or transfer lines, as flammable hydrogen gas may be generated,
ECOLOGICAL HAZARDS: This material has exhibited moderate toxicily to aguatic arganisms.

PRECAUTIONARY STATEMENTS: Do not get in eyes, on skin, or on clothing. Do not breathe vapor or mist. Keep
container tightly closed. Wash thoroughly after handling. Use only with adequate ventilation.

**tt*i’“*i“*itiw*****l’*ii**iﬂ*\Hr***t*****w**lﬂ***i***i’i*ti**ﬁ***itii’tii(ﬂiiI'w'iﬂtﬂtwi*’h‘(ﬂ't*#*wt*\hﬂ(*w*t*wititﬁt!wrﬂﬂtit*ttt*\l‘i{ﬂ

POTENTIAL HEALTH EFFECTS:
Inhalation; May cause severe irritation of the respiratory tract with coughing, choking, pain and possibly burns of
the mucous membranes.
Skin contact: Causes skin burns.
Eye contact: Causes serious eye damage.
Ingestion; Causes huins.
Chronic Effects: None known.

Medical Conditions Aggravated by Exposure: Respiratory system (including asthma and other breathing disorders)

See Section 11: TOXICOLOGICAL INFORMATION

3. COMPOSITION/INFORMATION ON INGREDIENTS

Compenent Percentage CAS Number
Water 49 - 90 7732-18-5
Potassium hydroxide 10 - 51 1310-58-3

4. FIRST AID MEASURES

INHALATION: If adverse effects occur, remove to uncontaminated area. Give artificial respiration if not breathing. If
breathing is difficult, oxygen should be administered by qualified personnel. If respiration or puise has stopped, have a
trained person administer basic life suppart {Cardio-Pulmonary Resuscitation and/or Automatic External Defibrillator) and
CALL FOR EMERGENCY SERVICES IMMEDIATELY.

SKIN CONTACT: immedialely flush contaminated areas with water. Remove contaminated clothing, jeweiry and shoes.
Wash contaminated areas with soap and water. Thoroughly clean and dry contaminated clothing before reuse. Discard
contaminated leather goods. GET MEDICAL ATTENTION IMMEDIATELY.

EYE CONTACT: Immediately flush eyes with a directed stream of water for at least 15 minutes, forcibly holding eyelids
aparl to ensure complete irrigation of all eye and lid tissues. Washing eyes within several seconds is essential to achieve
maximum effectiveness. GET MEDICAL ATTENTION IMMEDIATELY.
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CAUSTIC POTASH LIQUID (ALL GRADES)

MSDS No.: M31866 Rev. Date: 2009-Dec-03 Rev. Num.:04

4. FIRST AID MEASURES

INGESTION: Never give anything by mouth to an unconscious or convulsive person. If swallowed, do not induce vomiting.
Give large amounts of water. if vomiting occurs spontaneously, keep airway clear. Give more water when vomiting stops.
GET MEDICAL ATTENTION IMMEDIATELY.

Notes to Physician: The absence of visible signs or symptoms of burns doas NOT reliably exclude the presence of
actual tissue damage. Probable mucosal damage may contraindicate the use of gastric lavage.

5. FIRE-FIGHTING MEASURES

Fire Hazard: Non-combustible, substance itself does not burn but may decompose upon heating to produce corrosive
and/or toxic fumes. May react with chemically reactive metals such as aluminum, zinc, magnesiutm, copper, etc. to release
hydrogen gas which can form explosive mixtures in air.

Extingulshing Media: Use extinguishing agents appropriate for surrounding fire.

Fire Fighting: Move container from fire area i it can be done without risk. Cool containers with water, Wear NIOSH
approved positive-pressure self-contained breathing apparatus operated in pressure demand mode. Avoid contact with
skin.

Sensitivity to Mechanical impact: Not sensitive.

Sensltivity to Static Discharge: Not sensitive.

Flash point: Not flammable

6. ACCIDENTAL RELEASE MEASURES

Occupational Release:

Wear appropriate personal protective equipment recommended in Section 8 of the SDS. Completely contain spilled
malerial with dikes, sandbags, etc, Keep out of water supplies and sewers. Liquid matetial rmay be removed with a
vacuum truck. Flush spill area with water, if appropriate. This material is alkaline and may raise the pH of surface waters
with low buffering capacity. Releases should be reported, if required, to appropriate agencies.

7. HANDLING AND STORAGE

Storage Conditions: Store and handle in accordance with all current regulations and standards. Keep container tightly
closed and propetly labeled. Do not store in aluminum container or use aluminum fittings or transfer lines, as lammable
hydrogen gas may be generated. Keep separated from incompalible substances (see Section 10 of SDS).

Handling Procedures: Avoid breathing vapor or mist. Do not get in eyes, on skin, or on clothing. Wash thoroughly after
handting. When mixing, slowly add to water to minimize heat generation and spattering.
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CAUSTIC POTASH LIQUID (ALL GRADES)

MSDS No.: M31866 Rev, Date: 2009-Dec-03 Rev. Num.:04

8. EXPOSURE CONTROLS / PERSONAL PROTECTION

Reguiaiory Exposure limii{s):
Component

OSHA Final PEL
Celling

OSHA Final PEL
STEL

.....

OSHA Final PEL
TWA

CAS Number

Potassium hydroxide 1310-58-3

OEL: Gccupational Exposure Level: 0SHA: United Siates Occupational Safety and Health Administration; PEL:
Permissible Exposure Level; TWA: Time Weighted Average; STEL: Short Term Exposure Level

Non-Regulatory Exposure Limit(s):
- The Non-Regulatory United States Occupational Safety and Health Association {OSHA) limits shown in
the table are the Vacated 1989 PEL's (vacated by 58 FR 35338, June 30, 1993).
- The American Conference of Governmental Industrial Hygienists (ACGIH) is a voluntary organizatlon of
professional Industrial hyglene personnel in government or educational institutions in the United States.
The ACGIH develops and publishes recommended occupational exposure limlts each year called Threshold
Limit Values {TLVs) for hundreds of chemicals, physical agents, and biological exposure indices.

Component CAS ACGIH ACGIH ACGIH OSHA OSHA OSHA Ceiling
Number TWA STEL Ceiling TWA STEL (Vacated)
(Vacated) | (Vacated)
Potassium hydroxide 1310-568-3] -~ | - 2mgimd | e} e 2 mg/m”

ENGINEERING CONTROLS: Provide local exhaust ventitation where dust or mist may be generated. Ensure compliance
with applicable exposure limits.

PERSONAL PROTECTIVE EQUIPMENT:
Eye Protection: Wear chemical safety goggles with a faceshield to protect against eye and skin confact when
appropriate. Provide an emergency eye wash fountain and quick drench shower in the immediate work area.

Skin and Body Protection: Wear chemical resistant clothing and rubber boots when potential for contact with the
material exists. Aiways place pants legs over boots. Thoroughly clean and dry contaminated clothing before resue.
Discard contaminated leathet goods.

Hand Protection: Wear appropriate chemical resistan! gloves
Protective Material Types: Butyl rubber, Natural rubber, Nitrile, Polyvinyl chloride {PVC), Tychem®

Respiratory Protection: A NIOSH approved respirator with N85 dust/mist fiiter {1/2 facepiece) or N100 dust/mist
filter (full facepiece) cartridges may be permissible under certain circumstances where airborne concentrations are
expected 1o exceed exposure limits, or when symptoms have been observed that are indicative of overexposure, If
eye irritation occurs, a full face style mask shouid be used. A respiratory protection program that meets 29 CFR
1910.134 must be followed whenever workplace conditions warrant use of a respirator.

9. PHYSICAL AND CHEMICAL PROPERTIES

Physical State: Liquid
Appearance: Clear
Coior; Coloriess

Print date: 2009-Dec-03 Page: 4of 8



CAUSTIC POTASH LIQUID (ALL GRADES)

iMiSDS No.: M31866 Rev. Date: 2009-Dec-03 Rev. Num.:04

9. PHYSICAL AND CHEMICAL PROPERTIES

Odor: Odoriess

Molecular Weight: 56,11 56.11
Molecular Formula; KOH 56.11
Flash point: Not flammabie

Boiling Point/Range: Z16t0 289 F (102 10 143 C)

Freezing Point/Range: -12810 3% F (-89 10 4 C)

Speclfic Gravity (waier=1): 1.09-152 @ 156 C

Density: 9.09 - 12.67 ibs/gal @ 15.6 C

Water Solubility: 100%

pH: i2-14

10. STABILITY AND REACTIVITY

Reactivity/ Stability: Stable at normal temperatures and pressures.

Conditions to Avoid: Mixing with water, acid, or incompatible materials may cause splattering and release
of large amounts of heat. Will react with some metals forming flammable hydrogen
gas. Carbon monoxide gas may form upon contact with reducing sugars, food and
beverage products in enclosed spaces.

Incompatibilities/ Acids, Flammable liquids, Halogenated compounds, Prolonged contact with

Materials to Avoid: aluminum, brass, bronze, copper, lead, tin, zinc or other alkall sensitive metals or
alioys

Hazardous Decomposition None known

Products:

Hazardous Polymerization: Will not occur

11. TOXICOLOGICAL INFORMATION

TOXICITY:

When in sofution, this material will affect al! tissues with which it comes in contact, The severity of the tissue damage is a
function of concentration, the length of tissue contact time, and iocal lissue conditions, After exposure there may be a tme
delay before irritation and other effects occur. The material is a strong irritani and is corrosive to the skin, eyes, and
mucous membranes. This material may cause severe burns and permanent damage to any tissue with which it comes in
contact. :

CARCINOGENICITY: This product is not classified as a carcinegen by NTP, IARC or OSHA.

12. ECOLOGICAL INFORMATION

ECOTOXICITY DATA;
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CAUSTIC POTASH LIQUID (ALL GRADES)

MSDS No.: M31866 Rav. Date: 2008-Dec-03 Rev. Num.:04

- Aquatic Toxjeity:

This material is atkaline and may raise the pH of surface waters with low buffering capacity.
This material has exhibited moderate toxicity to aquatic organisms.

Freshwater Fish Toxicity:
LC50 (Mosquito fish): 80 mg/L/96 hr (static bioassay in fresh water at 18-19 C)
LC50 (Fathead Minnow): 179 mg/L/86 hr {static at 22.3-24.7 C})

_ lnveriebrate Toxicity:
EC50 {Daphnia magna): 60 mg/L/48 hr (static bioassay at 20.3-20.7 C)

- Algae Toxicity:
ErC50 (Selenastrum capricornutum): 61 mg//96 hr {statfc bicassay al 23-23.9 C)

EATE AND TRANSPQORT:
BiODEGRADATION: This material will disassociate into ionic form In the aguatic environmeni. Natural carbon
dioxide will slowly nautralize this material.

BIOCONCENTRATION; This material will not biocongentrate.

ADDITIONAL ECOLOGICAL INFORMATION:
This material has exhibited slight toxicity to terrastrial organisms.

13. DISPOSAL CONSIDERATIONS

Reuse or reprocess, if possible. Dispose in accordance with all applicable regulations. May be subject to disposal
regulations: U.S. EPA 40 CFR 261. Hazardous Waste Number(s): D002.

14. TRANSPORT INFORMATION

U.S.DOT 49 CFR 172.101:
PROPER SHIPPING NAME: Potassium hydroxide, solution

UN NUMBER:

UN1814

HAZARD CLASS/ DIVISION: 8

PACKING GROUP;
LABELING
REQUIREMENTS:
DOT RQ (Ibs):

i
8

RQ 1,000 Lbs. (Potassium hydroxide)

CANADIAN TRANSPORTATION OF DANGEROUS GOODS:

SHIPPING NAME:
UN NUMBER:
CLASS OR DIVISION:

Potassium hydroxide, solution
UN1814
8

PACKING/RISK GROUP: |

Print date: 2009-Dec-03
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CAUSTIC POTASH LIQUID (ALL GRADES)

MSDS No.: M31866 Rev. Date: 2009-Dec-03

Rev. Num.:04

15. REGULATORY INFORMATION

U.S. REGULATIONS

Standard (29 CFR 1910.1200) (US)

OSHA REGULATORY STATUS:; This material is considered hazardous by the OSHA Hazard Communication

CERCLA IONS 102a/103 HAZARDOUS S ANCES (40 CFR 302.4):

If a releass is reportable under CERGLA section 103, nolify the state emergency response commission and local
emergency planning commiftee. In addition, notify the National Response Center at (800) 424-8802 or (202) 426-

2675.
Comiponent CERCLA Reporiable Quantities:
Potassium hydroxide 1000 Ib {Final RQ)

- EPCRA EXTREMELY HAZARDOUS SUBSTANCES {40 CFR 355.30): Not regulated

. EPCRA SECTIONS 311/312 HAZARD CATEGORIES (40 CFR 370.21):
Acute Heaith Hazard

EPCRA SECTION 313 (40 CFR 372.65): Not requlated.

. OSHA PROCESS SAFETY (PSM) (20 CFR 191 0.119): Not regulated

FDA: This material has Generally Recognized as Safe (GRAS) status under specific FDA reguiations. Additional
information is available from the Code of Federal Regulations which is accessible on the FDA's website.

NATIONAL INVENTORY STATUS

U.S. INVENTORY STATUS; Toxic Substance Control Act {TSCA): All components are listed or exempt

TSCA 12(b): This product is not subject to export notification

. Canadian Chemical Inventory: All components are listed
STATE REGULATIONS

Component Potassium hydroxide

California Proposition 65 Cancer WARNING: Not Listed

California Proposition 65 CRT List - Male Not Listed

reproductive toxin: .

Callfornia Proposition 65 CRT List - Female reproductive toxin: Not Listed]
assachusetis Right to Know Hazardous Substance List Listed]
ew Jersey Right to Know Hazardous Substance List Listed)

New Jersey Special Health Hazards Substance List Listed - corrosive]

New Jersey - Environmental Hazardous Substance List Not Listed]

Pennsylvania Right to Know Hazardous Substance List Listed

Pennsylvania Right to Know Special Hazardous Substances Not Listed

Pennsylvania Right to Know Environmental Hazard List Listed|

Rhode Island Right to Know Hazardous Substance List Listed)

Print date: 2009-Dec-03
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CAUSTIC POTASH LIQUID (ALL GRADES)

MSDS No.: M31866 Rev, Date: 2009-Dec-03 Rev, Num.:04

CANADIAN REGULATIONS
This product has been classified in accordance with the hazard criteria of the Controlled Products Reguiations and the
MSDS contains all the information required by the Controlled Products Regulations.

WHMIS Classification: E

16. OTHER INFORMATION

Prepared by: OxyChem Corporate HESS - Health Risk Management

HMIS: (SCALE 0-4) (Rated using National Paint & Coafings Association HMIS: Rating Instructions, 2nd Edition)

Health: 3 Flammability: 0 Reactlvity: 1
NFPA 704 - Hazard Identification Ratings (SCALE 0-4)

Health: 3 Flammability: 0 Reactivity: 1
IMPORTANT:

The information presented hereln, while not guaranteed, was prepared by technical personnel and is true and accurate to
the bast of our knowledge. NO WARRANTY OF MERCHANTABILITY OR OF FITNESS FOR A PARTICULAR
PURPOSE, OR WARRANTY OR GUARANTY OF ANY OTHER KIND, EXPRESS OR IMPLIED, 1S MADE REGARDING
PERFORMANCE, SAFETY, SUITABILITY, STABILITY OR OTHERWISE. This information is not intended to be all-
inclusive as to the manner and conditions of use, handling, storage, disposal and cther factors that may involve other or
additional legal, environmental, safety or performance considerations, and OxyChem assumes no liability whatsoever for
the use of or reliance upon this information. While our technical personnel will be happy to respond to questions, safe
handling and use of the product remains 1he responsibility of the customer. No suggestions for use are intended as, and
nothing herein shall be construed as, a recommendation to infringe any existing patents or to violate any Federal, Stale,
focal or foreign laws.

(O8HA Standard 29 CFR 1910.1200 requires that information be provided to employeas regarding the hazards of
chemicals by means of a hazard communication program including labeling, material safety data sheets, training and
access to writien records. We request that you, and it is your legal duty to, make all infermation in this Material Safety
Data Sheet available to your employees.

Print date: 2009-Dec-03 Page: 8of8
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Caustic Potash Manufacturing



Caustic Potash
Manufacturing

Potassium hydroxide or caustic potash (KOH) is a synthetic, inorganic
compound produced by an electrolytic process utilizing salt and water. This
salt, potassium chloride (KC!), is a mineral that is mined in Saskatchewan,
Canada. The liquid and dry grades of caustic potash are manufactured in
dedicated equipment in the United States.

Manufacturing Process
The electrolytic conversion of the potassium chioride to potassium hydroxide is
an energy intensive process. OxyChem uses membrane technology to

manufacture liquid potassium hydroxide along with the co-products of chiorine
(Cl,) and hydrogen {(Ho) at its Taft, LA facility.

The chemical reaction is:

2KCl + 2H,O  2KOH + Cly + Hy

Dry caustic potash is produced at OxyChem’s Deer Park, TX facility by
evaporating
liquid caustic potash to a concentration of over 90%. This material is then fed to
a flaker (cooler) to form KOH flakes. Crystal grade KOH is made either of two
ways:
screening the dry KOH to separate it into flake grade and crystal grade
product, or;
grinding the flake material and using screens to secure proper sizing

Over-sized and under-sized materials are returned to the process.
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Occidenial Tower
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for
Lye Peeling



Food Safety Fiowchart for Peaches
Revised March, 2011
Author: V Ong
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TAP Review
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POTASSIUM HYDROXIDE

The following excerpts were obtained to support the posltive usage of potassium
hydroxide in peach processing. Attached are the complete arlicles, summaries, or
reports in their entirety.

In R.J, Philips & Assoclates, Inc. Need Statement (as cited in Food
Manufacturing Coalition (FMC) Need Statement, Project Code: PT-2-B-(14),
dated: June 28, 1996), Lye peeling involves the use of approximately 10-15%
caustic soda (sodium hydroxide) or potassium hydroxide. The operation requires
an ample water supply, lve, and a heat source. Produots are paseed through a
heatad lye solution, washed with water and fyplcally dipped In acid to neutraiize
the remalning traces of causltic soda.

According to the National Organic Standards Board Technical Advisory Panel (as
cited in Natiohal Organic Standards Board Technical Advisory Panel Review,
complled by Organic Materials Review Institute for the USDA Nation Organic
Program, dated: May 21, 2001), Potassfum hydroxide was petitioned to the
NOSB for a change in the annotation as listed In 7CFR205.605(b)(27). This
currently states that the substance Is “prohibited for use In lye peeling of fruits
and vegetables.” The petitloner requests that this annotation be changed to
permit use in the peeling of peaches for use in a process known as Individually
qulck frozen (IQF) product. (Page 1),

A lye peeiing processing method Is of concern to the agroecosystem due to
handling of waste from the plant. Large volumes of water are used, which enter
the waste stream along with the soluble potassium and alkali lons. Lye peeling
with sodlum hydroxide is more of a disposal problem due fo undesirable sodium
content that may be soil applied, whereas residual potassium Is a plant nutrient,
although It would be considered synthetic and not permitted for an organic
farming system. (Page 4). -

FDA specifies that when used for washing or peeling, potassium hydroxide must
be used only in the amount needed, followed by rinsing with potable water to
remove, lo the extent possible, residues of the chemicals. No limils are placed
on food use other than current good manufacturing practices, and the ingredient
must meet the specifications of the Food Chemicals Codes. (Page 5).



1

Lye peeling Invoives the application or dip of peaches Into a heated solution of
potassium hydroxide, ranging from 2 — 7% in strength. The lower rates are used
on clingstone (non-melting flesh) varieties. Different rates, temperatures, and
time of exposure are used for fruits destined for canning or freezing. Peaches for
canning are generally exposed af lower concentrations at higher temperatures,
which cooks the surface of the fruit. In the process described by the petitioner,
peaches destined for freezing are sprayed with a solution malntained at 180
degrees for a period of 1-3 minutes and run through a scrubber machine that
removes the fragments of peels by brushing. The peaches are subsequently
rinsed with fresh water, treated with ascorbic acld, pitted, and then sliced or
diced. The cut peaches then are run through freezing tunnels where they are
rapidly frozen by high volume chilled alr. (Page 7).

The potasslum-rich wastewaler from a KOH lye peeling operation shouid be
returned fo the land where it provides an essential nutrient (potassium). This Is
consistent with a system of sustainable agriculture. (Page 14).

Do you think NOBS shouid reconsider the blanket allowance for some of the

other uses of KOH? What would be the rationale to accept KOH for lye pesling
and continue to prohibit NaOH? Potassium hydroxide is the more sustainable

alternative. The major difference between KOH and NaOH Is the environmental
disposal Issue. Potassium-rich wastewater from a KOH lye pesling operation
can be refumed to the iand where It provides the essential nutrient potassium
and water. The wastewater from a NaOH operation would make the soll saline.
KOH costs more than NaOH per pound and more KOH Is required (its higher
molecuiar weight). But people use KOH to minimize the environmental effect
{and {otal overall system costs). (Page 15).

Also included are the MSDS sheets on sodium hydroxide and potassium
hydroxide, and a summary page comparing both products side by side. A cost
comparison, prepared by Stepan is Included, based on last year's tonnage. -As
forecasted, the cost variance of changing to potassium hydroxide indicates a
significant increase.
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Potassium Hydroxide

Processing

Potassium hydroxide was petitioned to the NOSB for a change in the annotation as listed in 7CFR 205.605(b) (27).
"This cuerently states that the substance is “prohibited for nse in lye peeling of fruits and vegetables.” The petitioner

uests that this annotation be changed to permit use in the peeling of peaches for use in a process known as
ﬁﬂividua]lyquick frozen (IQF) product.

'The NOSB originally recommended this material be prohibited for this use in 1995. However it is permined for alt
other FDA, permitted uses, which include es a direct food additive, formulation aid, pH adjuster; cleaning agent,
stabilizer, thickener, and poultry scald agent. Original concerns regarding lye peeling included the environmental
effects of the waste products, and that miechanical or non-chemical altematives were available for most fruits and
vegetables, The stone fruit (peaches, nectarines, and apricots) do not appear to currently have alernative methods
available on 2 commercial scale to achieve peeling without the use of caustic substances,

'The reviewers agree that the substance as used commercially is synthetic, although one points'out that it may also be
naturally produced and has had historical food use. T'wo out of three reviewers agree with the petitioner that that this
annotation unfairly restricts certain types of operations, and find the environmental affects can be mitigated with the
wse of good wastewater management practices, The third reviewer finds that the principle of minimizing the use of
synthetics should be considered tnore fundamentsl than the need for a particular form of & producr, and is concerned
abont lack of international acceptance of this material. 'This reviewer also batieves that prohibitions on products and

. processes will drive innovation and invention for the development of alterative techniques.

identifjcati

. Chetnical Name: potassium hydroxide 31
32 CAS Numbeny 1310-58-3
Other Names; caustic potash, potash lye, potassa, 3.
potassium hydrate, and lye {although this 34 Other Codes: NS 525
usually refers to sodum f xide or a combo
of bothy)

This TAP review is based on information avhilable as of the date of this review,

mary of TAP Revi !
Synthetic / Non-Synthetic: | Allowed of Prohibited: Suggested
Annotation;
Syzhetic{3-0) Allow(2) Used according to FDA regulations (21CFR

173.315) when used for peeling friits and vegetables,
Rinsing is required to ramove residues of the Iye
peeling agent. A certified wastewater disposal
{recycling) plan taust be in place.

Probibit (1) n/a

1 s Tedrrded Aduisory Pavel (TAP) veview s brused on the infimivtion aeudilatie ax of the dute of this yedew Ths redewaddvsses the vequirerats ofihe
Organie Foodr Production Act o the bast of the investigaror's qbifty, and bas bon restsved by wperts on the TAL. The sabsianee i mﬁmalm the
criteria fovirdd i section 2119{m} q‘tbeOFPm 63470md), The informmiion and ;dge‘a#aimr}ﬁeNOSB £ bsed o the ettlation

agibat that criteris, and doss w0t bcorporate auvnilability, sodo exvatric impact or otber factors that the NCSB and the USDA tniy watt to
mﬂwﬁw’cbgdﬁdm '
May 21, 2001 Nationgi Organks Standards Board Technlcal Advisory Panel Review Page 10f {7

Complled by Organle Malarals Review Instifule for the USDA National Orgenla Program



NOSB TAP Revisw Gomplied by OMRI Patussium Hydroxitle Processing
Characterizatlon

Composition: KOH

Properties: It is a white, highty deliquescent caustic solid, which is marketed in several forms, including pellers, flakes,
sticls, lamps, and powders.

How Made:
Pood grade potassium hydroxide is obtained commercialll%gfmm the electrolysis of potassium chloride solution in the
presence of a porous diaphragm [21 CFR 184.1631(a)}. The reaction can be charcterized as follows:

A + 0O — HCH+ KOH

Generally, KOH is considered a by-product of hydrochloric acid and chlorine manufacturing (Qurlin, Botmarju, and
Hatsson, 1991),

Tts main uses in food processiog include use as a direct food additive, formlation ald, pF adjuster, cleaning agent,
stabilizer, thickenet, and poultry scald agent, It is used in dairy products, baked goods, cocos, fruits, vegetables, soft
drinks, and poulity. Among the msin foods that use KO are: chicken, cocoa, colating agents, ice eream, and black olives
(Ash and Ash, 1995). The petitioned use Is to lye peel peaches to be Individually Quick Frozen {({QF) (Finn, 2001).

Non-food uses inclide: soap manvfacture; electropleting; printing; as  mordant for wood; s a highly reactive source of
potassium in a wide variety of industrial chemical syntheses and chemical analyses; inveterinary medicine as 2 caustic vsed
in disbudding calves homs and in aqueous solution to dissolve scales and hair in skin scrapings; manufacture of cleansers;
in wart removal and as a 2.5% solution in glycetol as a cuticle solvent. 'This type of compound is also used in washing
powdess, some dentute cleaners, some non-phosphate “ecology” detergents, and drein-pipe cleaness (Patanik, 1392, NIP),

Actlon: Potassium hydroxide is a strong base and is alkaline in solution, It is highly corrosive, Cavstic pecling is based an
the differential solubilization of the cell and tissue constitents, Pectic substances in the middle lamella ate particularly
soluble (Lindsay, 1996).

Comblnations: It is in aqueous solution, KOH is used with caramel, an.tiatto, turmeric (Ash and Ash, 1995), and soap.
Processors will often combine a number of allali buffeting agents (Lindsay, 19%6),

Status

QFPA, NOP Pinal Rule .
The relevant OFPA reference to permit use is 7 USC 6517(c)(1)(A) {), which states “substance is necessaty to the

production and handling of the agricultural ptoduct because of wnavailability of wholly natuzal substitute products.”
Currently listed at 7 CBR 205.605(b)(27} as an allowed non-ageicultural {nonorganic) substance allowed as an inggedient in
or on processed products labeled as ‘organic’ or ‘made with organic (specified ingredients or food grotip(s)).’ The
annotation prohibits use in lye pecling of fruits and vegetables, The NOSB recommended the additional annotation that it
also be prohibited for use where non-synthetic sodium carbonate i an acceptable substinute (NOSB, 1995), This
annotation was not included in the Pinal Rufe. : .

Begulatory . .
FDA Yiats as GRAS for humans (21 CER 184.1631), which are allowed vnder 21CPR 173.315()(1) - Chemicals used in
washing or to assist in the peeling of {ruits and vegetables.

ther .
EPA - Potassium hydroxide is considered a category C hazardous substance under the Comprehensive Environmental
Resposse, Conservation, and Liability Act (CERCLA) {40 CFR 3024), The reportable quantity is 1,000 pounds {40 CFR
117). Bood processors that use such compounds may be subject to Toxic Release Inventory reporting requirements
explained in US EPA, 1998,

Envirofacts Mastet Chemical Inteprator (EMC) - did not meintain information on KOH as of April 25, 2001,

NIEES - National Tm:icologzl’mgmm (NTD) is attached. ‘The toxicology literamure on potassium hydroxide is quite
extensive and is summarized belowunder the OFPA criteria,

May 21, 2001 ' Page 2 of 17
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NOSB TAP Reviaw Complied by OMRI Potassfum Hydroﬂdé Frocessing

Status among UL, Certificrs :
Most have prohibited KOH for use in lye peeling of fruits and vegembles, as per NOSB recommendation. Since 1998 and
1999, it has been allowed by Oregon Tilth and QAT for pesling of peaches used for freezing,

Intzraational '

CODEX — Allowed fot pH adjustment for sugar processing (Annex 2, Table 4, Codex, 1999).
EU 2092/91 ~ Does mot appear in Annex VI,

TROAM - Does o appear in Appendix 4 (RFOAM, 2000},

Canada — Does st appear in Appendix G, Permitted Substances List for processing.

Japan — Allowed for pH adjustment for sugar processing (Processing Table 1).

OFPA 2119(m) Crlteria

() The potertial of swch sibstatices for detrirmeval darioad invevactions with ather noerials wsad in ongnic faring sytens,
This is being considered as 4 protessing material,

(@) The taxiciy arrd srurde of action of the swlbstanee rtd of s bradchoun prockucts o aty contatiinants, and their persistence and ares f
See processing critetia 3, below. ‘

0 The probudbility of crmittimEntal cootarvination cluring ransgactun, e, wissse or disposal of sudy sulstance,
This is considered below under item 2.

(4) Thegfect o the substance on bnman healib. '
The substance is highlycorrosive and can cause severe burns of eyes, skin, and mucous membranes (Cheremishinoff,
2000). Generally, studies and surveys regarding the toxicity of potassium hiydroxide are included with studies of
sodium hydtoxide, aad they aze collectively known as ‘caustics’ or ‘lye.’ Lye poisoning sesults jn numerous deaths
annually, generlly as accidents involving cleancrs. Lyes ate particularly penettating and corrosive ‘with tissue. "This fs
due to the solubilizing reactions with protein, saponification of fats, and dehydration of tissue {Gosselin, Smith, and
Hodges, 1984), Fusther heakch effects are consicli;red in the context of the efect on nutrition in processing criteria 3,
below, as well as the consideration of GRAS and residucs in processing critetia 5, below.

(5) 'The efficts of the substance on bidogion and diericl intenactions in the agroemsystem, irddvdivg the physiclogical gffects of the substarce an
sail omganisras (indding the salt rddex and solubility of the solll, aps and estodk.,
"This is primarily of concem in terms of processing waste managetent, see itern 2 below,

(©) ‘The alternatives to using the substante in terms of prtctics or ey ailable raerisls,

0 See discussiol;c;fb alternatives in Wsing criteria 7, below.
s conpetibility vith a sytemof swstainable agriciltzoe
"This is cons’i?i}ered more sp{cifically below in the context of organic handling in processing criteria 6, below.

Criteria from the February 10, 1999 NOSB Meetin

(Tha TAP reviewantma indiastes these riteria ave to be wed)

APROCHSSING AID OR ADJUVANT may be used if;

1. It carmot be proded froma ratud sovume and bus 1o ongunic ingoedients as substisutes,
A traditional nawrally-occurring source of potassium hydroxide wes produced by the leaching of wood ashes. The 21
CPR states that it is oommﬂrcieiydeﬁved rom potassium chloride, and requires that the lngredient meet the
specifications of the Food Chemicals Codex {21 CFR 184.1631(a)]. Potassium chloride is natural, but electrolysis
rendess the product synthetic,

Solutions of some natural acids such as citric and tartatic have been used to peel peaches. ‘This works by disintegrating
- the peel and requires large volumes of water, It also prevents browning, However, this js not apparently used due to
the corrosive effect of the solutions on metal equipment (Woodruff, 1986).

Naturally accurring sodium carbonate, or sodium bicaxbotate, may be used as 4 substitute for Iye in some food uses,
such as pretzel haking, In pretzel manufacture, dough is passed through an allaline bath of 0.5% sodium bydroxide or
2% socim carbonate (Lorenz, 1991). This is done to enbance browning reactions and aid gelatinization of the starch
that allows for the characteristic smooth, shiny surface of the pretzel.

The FDA.also permits potassium hydroxide to be used as an alkali ingredient in cacao nibs [21 CFR 163.1 10(b) &1}},
chocolate liquor [21 CFR 163.111(b){4)], and breakfast cacoa {21 CFR 163.112(b)(1)). However, these uses are
optional and the reference in 21 CFR lists sodium catbonate and bicatbonate as FIDA apptoved alternatives to
potassium hydroxide for each of these products,

May 21, 2001 Page 3of 17
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Ly treatment of olives also uses sodiur hydroxide in three o five applications of 0.5-1,5% solution to facilitate
oxidation and polymerization of natural phenolic compounds in Galifornia-style black olives to form a black plgment.
Tt is also used in tﬁn;mduction of Galifornia-style ripe green olives and Spanishrstyle pickled green olive 1o remove
bitterness. In all cases the olives are washed to remove the lye (Pederson, 1988). Alvernatives for this use are not
identified, although rates can be reduced after longer brining periods.

See number 7 for discussion of alternative processes,
Is manegfectvare, wse and disposeel do ot bave acherse gffects on the endironmnag and e dove ina yromer compatible ith orgaric

Alye peeling processing method is of concern to the agroecosystem due to handling of waste from the plant. Large
volumes of water are used, which enter the waste stream along with the soluble potassium and alkali ions. Lye peeling
with sodium hydroxide is more of a disposal problem due to undesitable sodium content that may be soil applied,
whereas residual potassium is a plant nutrient, although it would be considered synthetic and not permitted for an
otgunic farming system, .

Peach processing plants using lye peeling are generally restricted by state and local waste water treatment
tequirements, which has resulted in a Hmited numbes of plants and sites in operation (O'Bazs, 2001), Data supplied by
the petitioner indicates that alkalinity of waste is not a factor, due to the natural acidity of the fruit, which must be
sdditionally buffered duting on-site treatment {Rinn, 2001), Conventional tomato lye peeling processes may use

9800/ liters water /ton of tomatoes peeled. Advances in techniology to combine lye peeling with mechanical scrubbers
reduced the water consumption (Lub, 1988).

Dry caustic peeling was advocated in the 1970s to substantially reduce the amount of plant wastewater discharged
ational Canners Association, 1970). ‘This process uses infrared encrgy at 1650 degress to condition the surface of
ruit that is treated with stronger sodium hydroxide solutions. The peel is removed mechanically by soft rubber
scrubbing 1olls rather than by water, so that about 90% of the peel is temoved as 4 thick heavy “peanut butterlike”
substancs, which must be disposed of {(Woodroof, 1986). Caustic peeling continues to he considered more effective at
peel removal with substantial reduction in wastewater when compared with conventional peeling (Lindsay, 1996),

Disposat of KOH can be potentially dangerous, Mercuty cells are used to produce most of the KOH in the Uhited
States (Freilich and Petersen, 1996). The stipped mercury is generally recycled and discharge of mercury is forbidden.

If the matritional quality of the food is msintained and the ynsterial itsdlf or its bredkdoun products do not hene adverse ¢ffécts on buman

ds defied gﬂ@pkbtbfe}’dm! regulaiions, .
Potassium is an essemial mineral nutrient. Lye peeling with sodium hydtoxide has been shown 1o reduce the amount
of the Pru p 1 protein in peaches (Brenna, et al,, 2000). This is regarded as the major allergen in peaches and therefore
may be considered of nutritional benefit. Allergans in rosacene fruit ate associated with the skin (Pernandez-Rivas,
1999). The petitioner has submitted experimental data showing no increase in potassium content of the fruit due to
the use of potassium hydroxide, Tn data from. 1998, samples tested after hand peeling had comparable levels of
potassium to those that had been through the treatment line (average 665 ppm and 661 ppm respectively). After
blanching, the potassium content drops substantially, vo 422 ppm, '

Peeling methods can effect product nutrient loss, with the Jess flesh removed the better the nutdent retention.
Nuttient loss can aleo oceur from keaching out of water soluble constituents or degrading of heat sensitive
compounds. Ascorbic acid and thismin were reduced by 12% by lye peeling, although carotenoids were not reduced.
Fruit that is canned without peeling, for instance, retaing more putticnts ESaf,uhnke, 1990). Mechanical peeling, coring,
and slicing has the least effect on nutrients, but is ot an option for soft fruis.

Freezing of fruit is not shown to contribute to nutrient loss, whereas canned fruit doee lose nutrients (Saluhnke,
1990). Oxygen sensitive nutrients such as vitamin Ccan decline during storaga if the fiuit is not properdy protected.

Pruit matsrity is a key factor in the overall quality and level of nutrients found in fruit. Pruit that is picked cadlier for
satisfactory texture in freezing :nlm(not have as high 2 content of various mutrients, but other forms of processing
such as canning and pureeing, will result in a loss of nutrients as well (Bskin, 1991).

Its prinry prrpose is 1ot as o preseruitie o ised only to vecrente/inprowe flawms, cls, techies, or neitie wive lost during

processing ecapt in the lLater asse as vogried by lrw

KOH does not setve as a preservative nor does it recreate or improve flavor or color. It does aid in presetving texture
in the final product, though this is not strictly a reereation of texture,
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5. Is Gowrally Reoegrized as S%RA 8} by FDA wben swsed ip acoomidance vith Good Mansftctvering Practices (GME), and autalrs

10 vesidues of batey metals or other contarminants in ecoes f FDA tolerss, -
Potassium Fiydroxide is Generally Recognized As Safe under 21 CFR 184.1631. Fedenally approved food uses are
summarized 10 Table 1. . ’

"Fable 1
Approved Food Uses of Potassium Hydroxide
Use 21 CPRE
Acrvlate ester copolymer coating 175.2100)
Chocolate and cocoa (mptionz] ingredien) 163
Cacao nibs 163.110(b)(1)
Brealdfast cocoa 163.112()(1)
- Chocolate liquor 163.111b) (1)
Catatnel color 73.85() {211
Defoaming agents used i the manufacture of paper and 176.210
paperboard
Formulation aid 170.3{(0) (14}
Paper and papethoard components in contact with dry food, 176.180
pH control apeat 170.30) (23} |
Polyethylene resins, catboxyl modified, 177.1600
Poultey seald 9 (PR 424,21
Processing aid 170.3(0)(24)
Stabilizer and thickencr 170.3{c){28)
 “Textiles and textile fibers, 177.2800
Washing or peeling of truits and vegetables 1733151
TOnless otherwise noted,
Sources: EARUS, 2001; 21 CFR 184.1631 (2000); 9 CFR 424.21

FDA specifies that when used for washing or peeling, potassium hydroxide must be used only in the amount needed,
followed by tinsing with potable water to remove, to the extent possible, residues of the chemicals, No Hmits are
placed on food use ather than current good manufacturing practices, and the ingredient must meet the specifications
of the Food Chmeicals Codex. Potassium hydroxide may also be used as a pouliry scald agent in an amount sufficicat
for the purpose, The processing aid must be temoved by subsequent cleaning operations (3 CER 424.21), Maximuim
amounts allowed ate contained in Table 2,

The Food Chemicals Codex (1996) specifications for KOH are a5 follows:
Identification A 1 in 25 solution tests positive for potassium,

Assay Not less than 85% and not tnotre than 100.5% of total alkali, caleulated as KOIL.
Carhonate (as K200y} Not more than 3,5%.

Heavy Metals (as Ph) Not more than 0,002%.

Insoluble Substances Passes test.

Y.ead Not more than 10 mg/ kg,

Mercury Not more than 0.1 mg/kp.
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"“Table 2
Potassium Hydroxide Limitations Under
Current Good Manufactuting Practices
(As Served)

Product Category

Limit

CFRY

¢acao nibs

{6} Optional ingredients, 'The following safe ard
suitable ingredients may be used;

® Aﬂmi ingredients. Ammonium, potassium,
or sodium bicarbonate, carbonate, or ﬁydroxide,
or magnesium catbonate or oxide, added as such,
or in aqueous solution, For each 100 patts by
weight of cacao nibs, used as such, or before
shelling from the cacao beans, the total quantivy of
alkali ingredients used is not greater in neutralizing
value (calculated from the respective combined
weights of the alkali ingredients used) than the
neutralizing value of 3 parts by weight of
anhydrous potassium carbonate,

163.1100)(0)

catamel color

consistent with good manufacturing practics.

73.85(2)(2)(1)

choeolate liquor

Optional ingredients, The following safe and
suitable ingredients may be used: Alkalt
ingredients, Ammonium, potassinm, or sodium
bicarbonate, catbonate, or hydroxide, or
waagnesivrn catbonate ot oxide, used as suchyorin
aqueons solution .. .

163111 B0

brealfast cocoa

{b) Optional ingredients, The following safe and
suitable ingredients maybe used:

(1) Alkali ingredients. Ammonium, potassium,
or sodium bicarhonate, cathonate, or hydroxide,

or magnestum carbonate or oxide, used as such, or
it aqueous salution; '

61200

pouliryscald

Amount sufficient for the pucpose. The
processing aid must be removed by subsequent
cleaniog operations

9 R 42421

other uses

Not to exceed current good manufacturing
practice.

21 CPR |
184.1631(c)

.Soutces: EAFUS, 2001; CHER, 2000, 2001,
1Al CER. references are to ‘Tide 21 CPR. unless noted otherwise,
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238 6 lts sseis enpatible uith the priveiples of orgardc bandiing

239 "The use of a synthetic substance to perform a mechanical function such as peeling can be seen us not
240 consistent with objectives of minimizing synthetic substances in handling of organic food. However, use
241 of thiis material will allow the availability of an organic product otherwise not available, as hand peeling of
242 peaches will niot be viable on a. commercial scale, Pureed peach products can be produced without-

243 chemnleal peeling rechniques, but canned and frozen peaches cannot. )

244

25 7. zﬂeismdﬁerwwpm#mouimwmwm its waand it is ped inthe minimmm qrantity vequived to adviens
246 ProGess,

247 Apples and pears may be mechanically or steam peeled, as are catrots, potatoss, and sweet potatoes (Lub,
248 1928), Tomatoes are mechanically or steatn pecled and also commonly lye peeled.

249

250 Peaches, nectarines, and apricots used in processing may be peeled by a number of methods. These

251 inchude hand peeling, use of boifing water or steam, high pressurc steam, chemical peeling using lye

252 - (sodium or potassium allsalis), dry caustic peeling that uses Infrated heat and higher concenteations of lye,
253 by freezing, and using acids {Woodroof, 1986). :

254

255 Hand peeling uses less waber and reduces enzyme effects that cause browaning (heat and alkall), and wash
256 water is not contaminated, Flowever, this is offser by high cost and increased opportuniry for microbial
257 contamination (Woodrwoof, 1986). Bolling or steam pecling is used for riper peaches and especially for
258 freestone (melting flesh) varieties, According to Woodroof, it is more suited for peaches for juicing and
259 freezing, which are picked riper than those used for canning. However, the petitioner notes that peaches
260 used for individual quick freezing (IQF) must be picked at a firmer stage in order to peel and then

261 successfully slice or dice them, High pressure steam peeling combines steam with high pressure to create
262 high internal pressure of the fruit, When pressure is reduced, the skin separates from the softened tissue
263 beneath it, The petitioner conducted studies 1o evaluate the use of steam under pressure for various time
264 petiods, but was unsuccessful in obt4ining satisfactory results. A longer duration of steam was needed to
265 remova the peel, which resulted in over softening and destruction of the flesh. ‘The petitioner also

266 conducted experiments that combined steaming and hand peeling (slip skinning) which is used in smaller
267 operations, 'This procedure also requires a riper peach, was tested on freestones, and did not produce fruit
268 that could be sliced ot diced for the freezing tunnel.

269

270 Preszer peeling reportedly works on very ripe, melting flesh peaches, using equipment similar to those for
an steam peeling. 'The peach is frozen quicklyto shallow depth, then thawed rapidly; so the skia is released
272 easily. ‘The fruit is then treated with rscorbic acid to prevent browning;

273

274 Tys peeling involves the application or dip of peaches into a heated solution of potassium hydroxide,
275 ranging from 2—7% in strength. The lower tates ate used on clingstone (non-melting flesh) varietics.

276 - Difilen:ent rates, temperatures, and time of exposure are used for fruits destined for canning or freezing,
77 Peaches for canning are geneslly exposed at Jower concentrations at higher temperatures, which cooks the
278 surface of the fruit, In the process described by the petitioner, peaches destined for freczing are sprayed
279 with 2 solution maintained at 190 degrees for 2 perio<l of 1-3 minutes and run through a scrubber machine
280 that removes the fragmests of peels by brushing, ‘I'he peaches are subsequenty rinsed with fresh water,
281 treated with ascotbic acid, pitted, end then sliced or diced. 'The cut peaches then are run through freczing
282 tunnels whete they are rapidly frozen by high volume chilled air.

283

284 Erzyme peeling wat also attempted by the petitioner, without success.

285

286 The alternative to chemical peeling, in the absence of commercially viable haud peeling or mechanical
287 peeling, at the present time appears to having organic peaches limited in availability to the pureed forms.
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TAP Roviewer Discussion
Reviewer 1/ West aist-PhD., Food Science and Nutrition professor ith inpection ard certifiattion experiercd]
Disclaimer: T have the following financial interest or conflict related to the use of this substance; 1 am

conducting research on the acidification of alkali peeled tomatoes by-products in an effort 1o reduce the solid
and liquid waste generated from conventional tomate processing plants.

[Agrees that the database b veasorubly complete and atowate]
{Agpees weith the OFPA eriteria ewdnation vith vhe following additionl corrmerds]

1, Bt connot be produced from a nutsnal sonrce andd bas 1o oiganic ingredients as substitutes
1 agree with the ctiteria evaluation,

2. Irs tmtrufactsire, wse; ared dispesal do not beeee achuerse effeuts on the envirornnent avd ave dore i a e conpatible with
orgariic heendling as desaibed in section 6513 o the QFPA., ) -
No adverse nutritional consequences of using lye peeling

3. I the sudvitional qmlr'zyz;d.eﬁodis ratitatned ard the mterial isdf or its breskdoun produces do rot hae adierse gffocts
cn brarrs bealth as defired by applioitle Pedend wdatiors, . . B
Lye peeling maintains by removing the skin, the visual {sensory) quality of the fruit and also acts o
help reduce the tate of polyphes:%xidnse ettzyme activity that reduces the rate of enzymatic
browning of the flesh (a notable loss in quality).

. 4, Its privmayy przpove s net as & preserutiee or wsed ondy to et/ tnprone flawors, a;;lm, texturs, or uvithe wdne lost

daring proessing exapt in the latter cise ds veguinad by bow
Tt hes broad FIDA approval when vsed according to GMP's,

5. X Genevally Reoognized as Safe (GRA S) by FIDA nben sed i avcondanee with Good Marvifacuring Pradices (GME)
ard ayitains o 15iduss of baroy metals o dher contaminants in exess gFFDA tleninces,
T agree with the criteria evaluation.

6. Irs wse #s compatible with the primiples of oieriic hardllivg

1 agree with the criteria evaluation.
7. "There is o other wnty v prodis  sivlar product withows its se and it i wsod i the syinihamn quarkity vequived to adhize the

1 agree with the criteria evaluation,

ot TIE T PTL o 0 ) AEIXR TN ) LA OT et 3N PE (HOIEG QFr Drofaoiied jor jid i ¢
My conclusions for this review will be based solely on the basis of consistency
both XOH and INaOI are approved ingredients according to the INOSB, this means their addition in food
products Is permanent. "They ean be ditectly incorporated into the product formulation and still are approved.
With XOH or NaOH use in Iye peeling, both K.OH and NaOITare prohibited even when rinsed with clean
potable water so no residue remains on the product, 'Therefore, both KOH and NaOH when used in fye
peeling should be viewed as a processing aid not an ingredient, Tt is vety difficult to understand how either
KOH or NaOH can be approved as direct ingredient and not as a processing aid. This is logically inconsistent
with sound reasoning,

Therefore on the basis of consistency the fact that hoth KO and NaOIT are washed off from the food matrix
(0o residue) T will recommend that KOH and NaOH be approved for lye elini:f both fniits and vegetables
with the annotation that it be used according to FDA CPR regulations anffhat re be no residual KOH left

2OMRY'y Informoation is endesed 1t sqaars backels I italies. Wihere a revienr corvected a fechnioal pott (2.8, vhe word showld b

Totravensns” roler than “subeutanrons™), thvse corvedtions ware poads in #bit dorunint and are nos sjed bore in 1be Restener Commenis, The
ret of the ‘TAP Reviewer's comments ant edifed for any ideniifying eovsrnents, redswdant satenients, and pyfograpbical errors, Texd reproved it
identified by elfpser ... ). Addiffans 1o 1ha TAP reviow Yext wre inoorporated info the revinw, Staterysts expressed by roviewears are their own
o oo e 1eflect the opiiorss o ary ather indinididd or evgmiizations. ;
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on the product, Thesefore the processor must show that KOFLis being used as a processing aid and that
resulting fresl: water washes or rinses are sufficient to remave KOH (or NaOB} residue.

e g he NOSB:
o Thestdstarxes: X Synthetic _ Not Synthetic
b Thesubstanee X Should ___ Should not be added to the National List of Allowed Non-
organic Ingredients (includes processing aids).
¢. Armwietion suggestal, incldivg justification: Masst be used in accordance with FDA CFR and when used
for lye pecling, no residue must remain on the fruit.

| Mlitcn]
"This has been a very difficult review as I have been torn 50% for not approving and 50% for approvel
However, the major issues that I feel decision malsing should be built upon is consistency in oxganic integricy.
Bvery time I ask myself why is KOH approved for dirmct usage a5 2 food ingredient according to the NOP and
tiot as a process aid where it can be removed from the product, I seem to come up with the same conclusion-
that KOH also be approved as a process aid for lye peeling of fruits and vegerables.

Reviewer 2 [4 Midust bued cvsslant inonganic bandling ard provssing vith extersine bschgrowaid in oganic
aatification and policy dextlopriend) -

[Agrees that the databuse is acowmate and complete with the follmeing aurmnents]
Another synonym js potassium hydrate.

A grees with the Processivg Criteria E wlpttion with the follouing conments]

1 Jrammt bepndugﬁwndmﬂhmmmiks #10 onganic ingredients ots substitutes,
1 eached wood ashes, while capable of saponifying animal fats, cannot give the functionality required of
modern industry.

2 I mmmwddowhﬁeadmeqﬁ%mﬂrmmemm{mmmwa%ﬁb
ic banclling as desoribed tn section 6513 of the QFPA,

As a industeial chemical whose manufacture does employ the use of other toxic materlals, ie., mercury
cells, byproducts of chlorine production, etc., KOH does impact the environment. The mere
transportation of these chemicals poses a risk. Note the restrictions placed on facilities using this
technology based on waste water requirements, In the testile industry, there is growing concern about the
disposal of bleaching products and more and more comrnunities are requiriog closed systems for KOH &
NaOH bleachiag;

The product itself, being highly caustic and corrosive, requires special handling as & hazardous mateial, Tt
s ssgable that this product and its sisver produet, NaOIH, are the two most hazatdous and toxic materials
currently allowed as ingredients on the National List. There is an extensive medical database on the
corrosive and toxic effects of this substance, The petitioner's argument that the waste matter is nota
concera because of the need to actually acidify the effluent is faulty logic. By not allowing use of this
roduct, not only are we redycing the amount of toxic chemical production (KOI? and the toxic waste
ssues that entails, bur we also reduce the amount of such materiale as muristic acid entering into the water

supply.

Although the final rules fist both KO and NaQ¥ a5 approved, 1 fecl these products do not satisfy the
criteria listed above :

3 Jfibermrivonl qualiy o thefoad s nudvtaaed ard the sraterial isefar s brodedour procbts do ot v ackase ffts
s bormns baalth as defirieed by applioatle Fedleral regulations.

1 agree with the criterla evaluation. .
4. Jts primary prrpese i 1ok as aﬁa:;miwomthymmmm/&rpmﬂam, aolors, rextwres, or mivithe uilue lost

dhiring provssivg exopt in the latter zse as vegiived by lewi
I aﬁe with the criteria evaluation,
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395 5. I Gawmally Rexgrized As Safe (GRAS) by FDA when soed in accondarce vith Good Marsfacouring Practices (GMF),

396 avel contains no residues of beavy retals o otber contaninanes in excess of FDA. toleraes,

397 1 agree with the criteria evaluation

398 .

399 6 Ib-meﬁ‘ﬂfmlﬂew'tbﬂm inciples of organic handlivg

400 I agree with the opinion that the use of KOH, a5 2 toxic, synthetic chemical, is not compatible with

401 organic produetion principles, While it is truc that perhaps this product cannot be produced in any other
402 ynannes with cutrent techriology, T don’t believe that has been histosically a basic critetlon for acceptance
403 in the organic production system, "The organic industry hes used probibitions on products and processes
404 to drive inpovation and invention to replace the environmentally gamful practices often found on

405 conventional farms and in processing facilities. Mot on this in § 7.

406

407 7 M-&moﬂ:ﬂ'ﬂuymmasﬁ:ﬂwmwmﬁmewdkﬁmdhdxm}nhmqtmbmﬁmadﬁm

408 the prtoess,

409 If bya similar produet, one means other fruits, then, yes there are altemative methods of peeling, But it
410 appears to be also true that to peel peaches for freezing, no other technology offers the economy and

411 effectiveness of lye peeling. In fact, the two other peach processors I found, one in California and one in
412 Michigan, actuallyuse NaOH. But the question ot};icuptabilityseems to hinge on the commereial

413 availability of this one product, as produced by one processor, the petitioner. While the petitioner has
414 developed a pumber of persussive and accurate arguments to suppott his case, the fact remains that the
415 process is inherently synthetic, '

416 )

417 Additionally; the NOSB has wrestled with the issued posed by the use of these products for years nad
418 placed the restriction on lye peeling now noted in the final rule. And although the department (NOP)
419 dropped part of the pnnotation for the two caustics listéd, the restriction prohibiting lye peeling was kept.
420 Allowing this use of KOH will also be seen as inconsistent with the same sestriction placed on NaOF and
421 be hard to defend,

422

423 Oue historel pesspective — Hirze] Canning successfully defended an OCIA standards change for use of
424 this material for tomato peeling, They dlaimed KOH was prefesable to NaOH and developed 2 -

425 questionable evaporation process for the spent caustic, placing lazge amonats in solid form on land outside
426 the cannety. Soon after, this use was disallowed by IFOAM, upon accreditation of OCIA’s progmam and
427 has not been sllowed since.

428

429 Other methods of peeling attempted 1o date (but also found unaceeptable) have been the use of liquid
430 nitrogen, oxygen and Freon 12. Liquid oxygen use was dangetous around flammable materdals, liquid
431 pitrogen did not work well atound untipe portions of the frult and Freon 12 was unacceptable for obvious
432 envitonmental concetns {fluorocarbon release.)

433

434 clition — 51 phy Jhi aiertal shoutd by allowes ohibifed 154 £ oreatic systa

435 While it Js true that this processor does provide a market for organic IQF peaches and that no one to date
436 hias developed 1 large scale commercial process for peeling peaches without synthetic matetials, the

437 material itself and past review history sappott continuing the testriction on the use of KOHas s lye

118 peeling agent. "The rule should not be used 1o concretize cucrent synthetic processes jtust 50 one large

439 conventional processor can take advantage of the maslet potential for frozen organic peaches, One of the
440 overarching principles of organic processing is the development of new, environmentally sensitive and
441 functionally appropriate technologies to replace the ubiquitous use of food grade dhrmiars in owr food

442 supply:

443

444 g the NXBB: '

445 & The substarmis: __X_ Synthetic Not Synthetic

446 h Thesubstane ____Should X, Should not

447 . be added to the National List of Allowed Nor-organic Ingredients (includes processing aids).

448 ¢ A nmotation Sugeestal, induding jstification: '

449 None,

450

451
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5,

It appons that auming is ot crrentially possible withow b peding lsa Do revievers e knovladge of staomor

S Hre steton SySens Jor GirTTg operattons as uell?

I have no additional knowledge about stearn or pressre steam systems except as presented in the review
and literature, The companies T-spoke with and the literatute  researched were esseatially reprints or
duplications of the food science currently published and employed. Veryliufe in new developments for
processing fruits and vegetables (except with drying technologfes) seems to have occurred in the last 10-15

years.,

Much of the frait processing roferees wsed are ditad Plesse add any rewsonnes or info about: disconted afterruatiaes a5 el
as any other neward promising tedinologies.

Inn iy lirerature seatch, T could find no newer references than those cited. As the food industry has grown
concenteated with fewer and Jarger companies, there seers to be less incentive to spend large amounts of
smoney on new equipment and processes, when the use of functional materials has been shown to be much
cheaper and easier to achieve the desired processing and organoleptic propetties.

Is there vy rewinformation o exizyme pedding? Does aryone do freezer pecling?
I don't know.

At yous fanliver with any inckperdn stwdies that look at either bard peding sclding infiared treapers, or drypadivg
aith sodim crbonate or sodium bicarborwite s alternatives to b peding?
No. '

Asetheagany disign for medaniad peelers?
Orlly on small scale, as best as 1 can learn.

?kguwmdm 0 be the anly souree of IQE oyganic pesches, Do you knonoof any ather fies provssing aganic
pesst

JR Woods appeats to be correct about their peach processing data. T could only find two other plants
processing conventional TQR peaches as noted in §7 and none doing organic.

Dosyou thirk NOSB should vecoisider the Hanket allonurs for sorre o the dlber wies of KOHZ - What wwdld be the
antizals to acoept KO for Be peelivg andd contivpte to probibit NaOF?

T persopally feel the use of KOH and NaOH is inappropriate for organic handling operations. Only two
certifiers currently allow its use, and nieither material appears as approved in either the [FOAM or BU list,
There is no rationale for accepting one and not the other, since the differences in use, manufacture, and
disposal are a matter of degree, not substance, .

Reviewer 3 [East Coast--PhD. in biocheristry with food irdhstry experienoe]
[Agress that the detabase s e ard corpplete with the folloing ourerents]

Potassium hydroxide is not an Yoxidizer? See 21CHR184.1631,

Commens: Porassiun hydroxide in food processing can be used in exceedingly minute amoutits such 2¢
for pH control or in major amounts that trigger CERCLA reporting requirements. Some applications
uniquely require potassium hydroxide whereas any alkali hiydroxide can be used for lye peeling, The NOSBE
should get some ‘flavos’ for the quantitative and qualitative aspects of potasslum hydroxide use In food
processing, ‘The supporting information, does a fair job of communicating some aspects of this dimension.
(Lye essentiality for black olives is clear but the reference describes use o%sodhun ydroxide not
potassium hydroxide.)

[Agroes vith the Processing Qriteria Ewdwation with the flloving awarerts ard amendnents)

1

Tt cance beprodved from a tuasal soenee ared bas o organic fegresliends as substitues,

White ashes from wood have been used traditlonally in America as a soutce of *lye.” Wood ash is a ctude

form of potassium hydroxide, “Potash” [“pot” -+ “ash”] is defined In the dictionasy 4s the ceude potussinm
xide obtained from wood ash. A solution formed by passing water through wood ashes may comply

with the Food Chemicals Codex requirement of o minimum 85% of total alkali as KOH.
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509 According to an internet docutnent (Lerner, 2000), wood ash is about 25% calcium carbonate and contains

510 about 10% potash (K20}, 1% phosphate and trace amounts of micronuttients, Caleium hydroxide would
511 not be appreciably soluble in the strongly alkaline lye water, .

512 ) :

513 [The ariteria exluation siedds to be aomctod or avmerded as follous:]

514

515 - "The FIDA tegulation fos potassium hydsoxide specifically states: “Potassivm hydroxide is obtained

516 commercially from the clectrolysis of potaseium chlotide solution” [2LCFR184.1631(a)). T do not read
517 this statement as equivalent to; “21CFR specifies that it be derlved from potassium chlorlde.” Another
518 manufactuting process ~ commetciel or non-commercial — could provide acceptable matesfal.

519 ‘The statement controlling ideatity is 21CFR184.1631(h): “The Ingredient meets the specifications of the
520 Food Chemicals Cadex:™

521 “Dutch-process cocoa” is preferably prepared with potagsium carbonate or sodium catbonate. 21CFR163
522 may list several alternatives includiag potassium hydroxide but the carbonates are most commonly vsed
523 according to several web pages (Intl Cocoa, Ency. Brittanica),

524 .

525 2, Itseunegfnctine, s ayed dispsal do et buve acherse lfécts on the enironrent ared ave done in a yarmier congpatible vith
526 onpiriic barelling as described in setion 6513 of the QFPA.

527 "The documéntation provided by the petitioner {atid vetted by the local water treatment agency) indicates
528 - thas this petitioner has an environmentally benign system that results in a potassium-rich, pH-neutral

529 salution being retutned to cropland with no negative impact on the Jocal hydrology.

530

53 This suggests that a condition upon use of an ingredient such as sodium hydroxide ot potassium hydroxide
532 is an appropriate and independently vetted waste treatment plan. However, local and State environmental
533 - authorities tightly regulate USS. food processors of all stripes, so such a condition might pose an additional
534 requirement only for an offshore processor,

535

536 [The criteria evdtion tads 1o be conveted or anendad as follovs)]

537 .

538 The EPA evaluated dry caustic peeling systems for peaches as a means of reducing water usage about 25
539 or 30 years ago, The reference and an ahstrace of this study are given at the end, The critical amendment is
540 that water usage oay be more important that alkali disposal in considering the environmental effects of
541 any lye pecling process,

542

543 3. Ifthermatvitiond quality f the food is srvirtained ard the material itself or-its Evadedoun products do mot have adkerse gffects
544 ot bumreens bealth as defined by applicable Fedem! veglations,

545 I had not been aware that peeling peaches reduced the allergenicity so effectively.

544 .

547 A lis privacry papose ds not as 4 preseruitive or wsed ordy o vecate/ frprowe flavors, colors, tectines, or rutnitie ke lost
548 duming processing ecapt in the Latter wase as vequired by lre

549 1t is important ta delete the “oxidizer” allegation under “Specific Uses.”

550

551 5. I Gownilly Rexgnized As Safe (GRAS) by FDA hen wsed in accondure with Good Mamgacuring Practices (GME),
552 ard contains vio resicues o bewwy netals or otber comaminants inexeeis f FDA tolenwios,

553 T agree with the critetia evaluation.

Shd :

555 &, [ts weis computible with the pringples of ovpartic handling

556 Peach puree is routinely produced from intact peaches without peeling, Suitable equipment exists to

557 remove the peels and pits by mechanical means.

558

559 [The aiteria euiluation veeds 1o be corvectad or avended as follows;]

560

561 "The OFPA [7 USC 6510(z)(1)) states that a person “shell not .. add any synthetic ingredient during the
562 processing or any post hatvest handling of the product.” The scientific litesature cleady indicates that the
563 action of “lye” I to dissolve ¢ layer of peel, enabling 4 water tinse to temove the peel The' FDA regulation
564 [21CFR173.315(:B.'_‘[3tequires rinsing to remove resichues of the lye pecling agent. Thus, the lye peeling agent
565 is not added to the food. ’
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566

567 'The precedent in arganic food processing for direct contact between lye (2 synthetic substance) and an
568 organic product being an acceptable practice is the acceptance of the use of sodium hydroxide in prevzel
569 manufacture, In pretzel manuf;cmre, dough is exposed to a lye solution prior to baking to achieve the
570 typical brown glaze of the pretzel. ‘The tye Is not rinsed off ptiot to baking and thus ys iz “added” to the
571 food in the sense of 7 TSC 6510{)(1). '

572

573 'The non-synthetic substance sodium catbonate is an acceptable substitute for the synthetic substance
574 sodium hydroxide in pretzel manufacture, Nonetheless, both the NOSB and the NOP saw fit to accept
575 sodium hydroxide for tye treatment of and lye addition to “organic” pretzels.

576

577 In the present case, potassium hydrozide is 2 supetior source of lye compared to sodium hydroxide, since
578 the neutralized plant efflvent adds an essential plant nutrient rather than saline to the cropland to which it
579 s applied.

580

581 7. Thaess moother wiy toprodue @ simiber produc without its sse ard i is wsed ira the triniman quanity required to abiew:
582 theprocess,
583 {Adﬁhhuls:qjgwﬁgby&mﬁmarmmj

584 Based on the documentation supplied and additional searching in library and on internet, I conclude that
585 peaches for halves or frozen peaches cannot be satisfactorly peeled in a commercial operation except by
586 lye peeling. Howoves, “lye” Includes at least four substances, both the hydroxides and the catbonates of
587 sodiurn and potassium, Sodium carbonate is a non-synthetic substarice. It would be desirable for a

588 manufactutet to test sodium carbonate to determine if non-syathatic “lye” would work. However, the

589 saline wastewater disposal problem might meake this upfeasible and less consistent with sustainable

590 agticulture,

593

592 Tha economics of supplyand disposal of lye force the food processor to use the minfreum quantity

593 possible. '

594

595 The USDA/ AMS Grading Manual for Casned Clingstone Peaches [see reference list; pages 1-7 enclosed)
596 indicates that peaches for canning must be propetly peeled and discusses only Iye peeling as the methad to
597 remove the peel.

598

599 ouchislon — Siprarize why thic material shonid be allowy fted for wee it proanic sydey

600 In previous reviews of Iye peeling, this reviewer has apposed use of lye peeling of fiuits and vegetables, in
601 a5 much as sodium and potassium hydroxides are synthetic substances and contact between sucha

602 substance and an organic food was held to violate the organic integtity of that food, 1 now have a different
603 view. '

604

605 "The OFPA [7 USC 6517(c) (1){A)(i)] permits the use of a synthetic substance in food processing when the
606 “substance js necessary to the production aad hendling of the agricultural product because of nnavailability
607 of wholly naturs] substitute products.” ) '
508 Based on the documentarion supplied and additional searching in library and on the intemet, T conclude
609 that peaches for halves or frozen peaches cannot be satisfactorily peeled in a conunercial operation except
610 by Iye peeling: ‘Thus lye peeling s “necessary to the. . - haadling of the agricultural product.”

611

612 - “The “wholly nateral substitute product” is wood ash, a erude form of potassium hydeoxide, which has

613 been traditlonally used in lye treatment of food {e.g;, horiny - see reference, Mountain Laurel), To my
614 knowledge, wood ash is unavailable in adequate quantity and of sufficient and consistent quality to satisfy
615 the commercial need,

616 .

617 'The ultitmate question then is whether exposure of an organic food to 2 lye solution constitutes an

618 irveversible depradation of the organic integrity of the food. Both the NOSB and the NOP answered this
619 question in the pegative when they accepted sodium hydroxide fot Iye treatment of and lye addition to
620 “organic” pretzels.

621
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Palassium Hydroxide Processing

The precedent in arganic food processing for the acceptability of direct contact between lye (o synthetic
substance) and an organic produet is the allowance of the use of sodium hydroxide in Lﬁ:eml manufacture,

I pretzel manufacture, dough is exposed to a lye solution prior 1o baking to achieve

typical brown

glaze of the pretzel, The lye is pot rinsed off prior to baking and thus this lye is “added” to the food in the
gense of 7 USC 6510(a)(1). Recall that the OFPA (7 USC 6510(a)(1)] states that a peeson “shali not . . add
. any synthetic ingredient dutdng the processing ot any post hatvest handling of the product.”

Using o synthetic lye’ to make pretzcls Is 3 greater threat to organic Integrity than using the samelye o

peel fruit, The scientific literntute clearly Indicates

that the retion of “lye” is to dissolve a layer of peel,

enabling 4 water rlose to remove the peel, The FDA regulation [21CHR173.315(c)] requites rinsing to
remove residues of the lye peeling agent. Thus, lye is notadded to the peeled fruit, Lye is added 1o the

haked pretzel,

Based on this precedent, peeling peaches with potassium hydroxide should be acceptable.,

'The potassium-tich wastewater from a KO lye peeling operation should be returned to the land where it
provides an essential nuttient (potassium), This is consistent with a system of sustainable agriculturs,

NEOHHE , 308 _ & {13 QSBL'
~a Thesdstanceds;  __X_ Synthetic
b, The sitstarce Should

Altowed No-organic Inpredients (includes processing aids),

A mmotion Svgested,

___ Mot Syntheds
Should not be added to the National List of

b
FDA. regulations [21CFR173.315] requite rinsing to remove residues of the lye peeling agent, A certified
vastewater disposal (recycling) plan must be in place,

(1) Tt apperss that canig 5 e commercally possble uithons by peting s Do veveus b bl of stanor

2 Mm’:q"ﬂrﬁmm&grg@m seserkire daterd. Plogse add argy newsonees or tofor abwit disomited alterativs a5

well as ary other ewand prowsing

'The Del Monte wehsite has a discussion of canned fruis processing that states exactly whar the old

literature does, See references.

(3) I them any rewinfrmsion-an e pcig? Do aopo do e el

I do tiot koow

() Aveyonfamilinr uith any indeparent sivdie: tha look at either bt peding sodlding, irfrared troinaes, or dhy-
g with sodinm avbonste or soditon bictrborate as altematiws to gt

Yes; the EPA worked with Del Monte about
report i¢ available, See references.

(5) Arethae anydesige for mechaniad pedders?
¥ do not know,

30 years ago on dry caustic peeling of peaches, A 1974

(6) Therappens tobe some data that suggests that by peding am eduee pestioide vesidues infait, Is there any data to

swpport this I sy please provide the citation, prefendblyuith a apry of the study Yes, National Food Processors
Association documents show reduced pesticide residues after peeling fruit. A sentence in an EPA.

docuoment [HED DOC. NO, 013584; 21

¥ 1999; page 3] statea: “Some processing studies

indicate that phosret residues will be reduced through washing and peeling (peach and apple
processing studies), and resldues are reduced in processing frulte lnto juices (apples, gtapes).” No
reference to the otiginal work is given. I have personal knowledge that peeling fruits reduces pesticide

levels (unloss the pesticide is a systemic ong),

May 21, 2001
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NOSB TAP Review Complied by OMR! Potasslum Hydroxide . Processing

(7} The petitioner dains to be the only sovte of TQF organic pasches, 10 you knowof any other firns proassing oganic
2.
1 do not know: '

{8) Doy thivk NOSB should wcossider the Blanket alfowne for soms of the other e of KOHY  What wosdd be the
wationale to accept KOH for lye peelivg andd cortivase to probibis NaQH?
Potassium hydroxide is the more sustainable alternative, The major difference between KOH and
NaOH is the environmental disposal issue. Potassium-rich wastewater from a KOH Iye peeling
operation can be returned to the Jand where it provides the essential nutrent potassium and water,
The wastewater from a NaOH operation would make the sofl saline. KOH costs more then NaOH
per pound and more KOH is required {its higher molecular weight), But people use EOH to
minimize the exvironmental effect (und torad overall system costs).

Conclysion

Two of the three teviewers find it inconsistent that the NOSB recommendation and USDA final rules perrait
the use of potassium hydroxide as an ingredient, but not 1s 4 processing aid for peeling fruits and vegetables.
'The environmental impact of the use of caustics in chemical peeling can be mitigated through careful waste
water mnanagement practices, and the allowance of potasstum rather than sodium hydroxides is defensible based
on the environmentel impact of the waste weater, ‘The third reviewer finds that the principle of minimizing the
use of synthetics should be considered more fundamental than the need for a particular form of a product, and
is concerned about lacks of international aceeprance. The NOSB needs to consider whether it wants to amend
the annotation to permit the use of potassium hydtoxide only for peaches or stone fruit where there appear o
be no altenatives, or to permit for all fruits and vegetables including tomatees, apples, pears, and potatoes that
are currently peeled using steam or mechanical methods,
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Attachment No. 5

FDA Approval Status
of
Potassium Hydroxide



Caustic Potash
Drug Administration (FDA)
Status

Food and

OxyChem’s caustic potash (potassium hydroxide) meets the test
requirements specified in the Food Chemicals Codex (FCC), Sixth
Edition, 2008.

OxyChem does not represent or warrant general compliance of this

- product for food use. Each prospective use of a product in a food
or food related application must be carefully assessed against
appropriate regulations by the user and it cannot be assumed that
products meeting FCC test requirements are satisfactory for all
uses without such assessment.

FDA regulations include the following references to caustic potash:

21 CFR 184.1631 Potassium Hydroxide
{Caustic Potash, KOH, CAS No. 1310-58-3) is affirmed
as “Generally Recognized as Safe (GRAS) as a Direct
Human Food Ingredient” when it meets the
specifications of the Food Chemicals Codex based upon
the following current good manufacturing conditions of
use.

The ingredient is used as a formulation aid, pH control agent, a processing aid,
or a stabilizer and thickener as defined in 170.3(0).

The ingredient is used in foods at levels not to exceed current good
manufacturing practice as defined in 21 CFR 184.1(b).

21 CFR 173.315 Chemicals
used in washing or to assist in the lye peeling of fruits
and vegetables. (GRAS Referenced)

21 CFR 173.322 Chemicals
used in delinting cottonseed. (GRAS Referenced)



21 CFR 173.340

21 CFR 173.357

21 CFR 184.1

Defoaming
Agents (GRAS Referenced)

Materials used as fixing
agents in the immobilization of enzyme preparation
{GRAS Reterenced)

Ingredients affirmed as
GRAS in this part are also GRAS as indirect human food
ingredients, subject to any limitations prescribed in parts
174, 175, 176, 177, 178 or §179.45 of this chapter or in
part 186 of this chapter. The purity specifications in this
part do not apply when the ingredient is used in indirect
applications. However, when used in indirect
applications, the ingredient must be of a purity suitable
for its intended use in accordance with §170.30(h)(1) of
this chapter.

Additional information is available from the Code of Federal
Regulations on the FDA's website at HYPERLINK "http://

www .fda.gov" www.fda.gov.

Rasic Chemicals

FDACP 01/09



Principal Uses and

Consumption of
Caustic Potash

5711710 8:39 AM

Caustic piash s one of very fow
cheniicals finding alimost unversal
apphzabon Some of tha prncipal
proclicts of processes hwhich
caustic ootash i used are

» Dehwdrating agent for gases

» Lubmicant i the exirusion pressing
of Bigh meting allays:

CScavenger g dgasohine treating
process (dual fayer) for removitg
mercaplans

« klethylating agent

= Allcabing bulder in detergent for-
miHatons

« [y refining petrolewm frachons

<A removing insudating coatirg s
from wire

« |1 purifymg olefin feedstock con-
annpng hycdreearbons prior 1o poly-
&Nz At

« I stabdizing synthelic lubricatts

+ i1 remaving napthene acids from
s ol

+ Infertihizers
<IN descaling ferrous metals

<0 sweetaning sour pelrolelin
fractons

I afused allkalng sall nixiure
used for metal cleanmg

0 lve pesing
AN electrolyc siripping baths

hitp:/{ssomall.charter.net/do/mall/ message/preview?msgld=INBOXDELIMA409 77 &b=en-US&v=ssomai}

< In chemical comEounding
< [ o molten bath for removing
polvesters and pohyurethanes from

steel olyects

« Iy an absorpton cartridoe for
seavenging carbar dioxide

« Chemical desiceant

« Cleaney for eliminating scale from
the surface of metal alloy

« Agent for loewsring the suliur con-
tent of coal

v in alkaline hatteres

» Catabyst for hiodesel praduction
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Attachment No. 6

Hazardous Substance Literature Review
for
Potassium Hydroxide
(As Registry Number 1310-58-3)



HIDB® - Hazardous Substances Dats Bank
POTAERUNE HYDROXIDE
1310.58.2
Section 0 - Admunisiraiive information
Hagardows bubstancey Dewhank Munber {724
ias! Fowsion Baie
20050524
Ruvrew Dats

Reviewar by SRP on 1311499

Ugdatn Hrstory

Fiaial Updale on 2009 -04-16, 2 flelds added/adiledidsielad
Field Updata on 2008-68-15. 25 fislds atidsd/sdiled/dalaied
Frid Updaie on 2007-02-24, 1 tialds added/edied/dalated
Complele Update on 2005-06.24, 1 Malds adted/etilad/delstod
Fialg Updale on 2005-01-27. 2 fislds added/edited/delsted
Complete Updale on 101672002, 1 fleld added/ediatirdelted.
Complets Update or 47/22/2002, 1 {isld added/edisdidelated
Complela Updats on 02/13/2002, 1 (ial6 added/editedidaleted
Complale Updats on 011472002, 1 fisld added/enited/daleled.
Complete Updala on 08/09:2004, 1 fleld edded/editedidaloled
Gomplaie Updats on 05/16/200%, 1 field added/edited/dalatad
Complate Updato on 05M5/2004, 1 fieid addediedted/dalated
Completa Upitale on 06/42/2000, 1 Msid addadfedilad/delated.
Complate Update on 03/28/2000, 4 fleid agdedieditas/dalated
Camplele Update on 0371312000, 2 fields addet’ediied/daistad
Gompleie Updeia on G2A002000, 1 fistd addedfediled/dolated
Gomplate Updade on 11/18/1992, 1 Notd sddediedHed/delated
Compléte Update an C5/26/1989. 1 held addet/editadideleted
Complele Update on 07/27H0SD. 4 fields addeti/edheditelated.
Complate Update on 04/28/1809, 45 fialds addsd/adiod/detatad
Fratd Updata on 01/29/18986, 1 4eld addad/eded/datated.

Figtd Updale on 11471998, 1 {leld ndded/edded/dalated
Complale Upttals on 08/02/1096, 1 field added/ediled/daloiad
Complele Updats cn 03/40/4898. 3 fisids addadfediedidaletad
Fisld Update on 0212711998, 1 fietd added/editad/deleied.
Field Updala on 10/20/1997, 1 fleid added/aditedideinted
Complate Update on 037171987, 2 fiolds added/ediied/delatey.
Compieds Update on 02/27/1997, 1 fiaid added/edited!daleled
Complate Update on 18/12/1906, 1 flald added/editadidsiolad.
Complate Updala on D9/04/1986. & felds added/adited/dalatat
Complata Updale op D6/08/1896, 1 {isld oddedtediad/dolated
Complate Updale on 01/24/4850. 1 {ield added/odiodidaleted
Compleia Update on 11510710985, 1 llald added/sdjlad/detetsd
Gemplete Updala on 84/24/1095, 1 feld added/adited/detalad
Complele Updata on 120221894, 1 fie!d nddadiedited/datslad.
Complate Updalo on 08/02/1904, 1 {laid addad/editesidelated
Complots Updaete on 08/05/1984. 1 et addedfedifedrdoleted
Gomplete Updnte on §3/26/1004, 1 sl addadisdited/delatad.
Complsle Updatla on 08/07/1993, 1 field addedfeditedideioled
Flald updaia on 12119/1892. 1 field addedfedited/dataled.
Cnmplate Updats on 04/23/1992. 1 field addededited/delaled

Complate Update or DRAM0/1991, 52 llelds added/adited/uolated.

Fiald Update on 05/14/1990, 1 feld added/aditad/delated
Fiald Update on 05/04/1980. 1 field addad/editad/dalalad.
Fipld Update sn 01/15/4450, 1 fiald added/edited/detatad.
Complate Update on 01/11/1890, 3 fislds addad/edita/delelad
Fials Update on GS5/05/{989, 1 fiels added/adited/deleied.

4B2010 1.23.50 PA
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Complate Updats on 03/0B/42408. 2 tields addedfediedidusted
Conplele Update on 02317 ¢85
Craatad 19830401 by GGF

Sechon 1 - Substance Bunliticslon
Haome of Bubstanoe

POTASSIUM HYDROXIDE
CAS Raghary Phumbeay

1310.88-3

Synonyims

CAUSTIC POTASH "*PEER REVIEWED™
HYDROXYDE DE PO TASSIUM (FRENCH)

U.5. Dapariment of Health and Human Services, Publkc Heaith Servca, Center fos Disvesa Con

Chamical Substanzes (RTECS) Nationsl Library of Mudicina’s cumant MEDLARS fls , B BB
Pasy Reviewod

KALIUMHYDROXID (GERMAN)

U.5 Dapzrimant of Haalth and Human Services, Public Health Sarvice, Conter for Otsaasa Contngl,
Chamical Subslances (RTECS). National Liwary of Medicina's eurram MEDLARS fite . p Be2n

Pogr Reviewed
KALWMHYDROXYRE (DUTCH)

U 8. Dapariment of Health ard Human Services, Public Baalth Service, Gamar for Disease Conl
Chenileal Substances (RTECS), Nationsl Livery of Medieina's current MEDOLARS fls., p 82/B204

Pegor Reviawed
LYE

trat Katlonal stirte for Occupational Salety Heallh Registry of Toxic Effecls of
201

Nalional Insttute for Occupational Safaty Heatth Regisiry of Toxis EHects of

{rol, National Insfitsla far Occupational Safety Haaith Registry of | oxic Effocls of

U.§ Deperiment of Heaith and Human Servicas. Publlc Health Servica, Center for Disease Control, Nationa? Inslituls for Occupationsl Saflety Health Reglsiry of Toxic Effects of

Chemical Substances {RTECS) Wafiorsl Library of Medicine’s cumrent MEDLARS file . . B2/82071

Paar Raviswed
POIASSA

U.5 Depariment of Hoatth and Hurnan Services, Public Heglih Sarvite, Canter (o Disaass Comdiol, Nafionat Insttiude for Occupaional Safaly Health. Ragisly of Toxli Gifocts of

Ch | St
Paar Reviawad

POTASSE CAUSTIQUE (FHENGH}

(RIECS) Natk

Library of Medicine's surtent MEOLARS fie , p B2/8201

U.S. Deperiment of Heallh and Humap Servites. Public Healin Sdrvica, Ganlar for Disease Control, National fnstiute for Occupstionat Safaty Heatth Repisiry of 1oxic Effacts of

Ghomilcal Substances (RTECS) National Library of Medicine's cument MEDLARS fie, p 82/8201

Poor Reviewed
FOTASSIO IDROSSIDD DI} (ITALIAN)Y

U.8 Daparimsnl of Heallh and Human Services, Public Hasith Servica, Confer for Dlease Conlml, National insirite for Dacupalienal Salsly Health Regrdry of Toxic Efacts of

Chemical Substancos (HTECS)
Poar Reviewad

POTASSIUM HYDRATE

Library of Medicine's cument MEDLARS fite.. p. B2/B201

U.5 Deparimani of Health snd Human Services. Public Heatth Servics, Ganter for Diseasa Conbol, Nattanal Instiute for Cecupalional Safely Health Reglstry of {oxic Cffocts of

Chamicat Substances (RTECS) Nalional Library of Mediclaa’s curent MEOLARS Flo., p 82/B201

Paer Reviewed
POTASSIUM HYDROXIDE (K{OH)} "PEER REVIEWE D
POTASSIUM (HYDROXYDE DE} {FRENCH)

U 5 Dapanment of Health and Human Servicas, Publlc Heolt Service, Cantal for Disvase Control, Natenal institule for Occupational Safety Health Rogesiry of Toxic Efesls of

Chemical Substances (RTECS} Nalleral Library of Madicing's cument MEDLARS fila., p 02/8204

Pear Aaviawan
Hrotzcuinr Foonula

H-K-O " PEER REVIEWED*
Shippieg HameNusber - DOTARRINMBIO

UN 1B13; Polassium hydroxida, dry, solid. Aake, bead, br granutar
UN 1814, Potasskum hydroxide, 15 of sol
IMO & 0; Polasslum hydroxids, solition or solid

E1CC tumber

45 352 25, Polagsrm Rydrowida, dry soli¢ Siake, bead, or grnular
42 352 30, Potasslum hydroxida, iiquld gt salulion

Fection 2 - Manufaciuringftise informahien

idethods of Baoufaciuonny

Prapared industrially by elaclrolysis of poiessium chioride. Failh, Kayas & Ciork's Intarshiad Chemicals. F A Lowoshoin, M K toran, Eds (Wiiny-inlercciance, New York 4ihed ,

1975) pp B74-6

Budavari, §, (ed) The Merck Index - An Encyclopedia of Ghemicals, Diugs. tnd Blologicals Whitahouss Stalion. NJ. Merck and Co Jinc . 1896, p. 1315

Poer Reviewad

[ERT SRS

fPotentiall impurities. sedium oxide, sedium tarbonate, sodium chlpeide, sadlum chiorats, Tolraus oxkds, marcury, sedium salfate, siicon dioxide, aluminum axide, calckin oxide,

magneslum oxide, manganasa, aiekel, and copper
CONSIDINE. GHIZMICAL AND PROCESS TECHNOL ENCYG 1974 p. 220

4/8/2070 1 28:50 AiS
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Fear Reviawsd

Fonnulzlons/Pragamions

Grates. commercial, grourd, flake, fused {4B-92%), puriied by afcohal {slicks, Jumps & drops). reagent, highest purity, USP, liguld (45%); Food Chemicals Codex
Lawls, R.J. 8t (Ed.} Hawloy's Condenged Ghemicat Dictionary 12th ed Now York, WY Van Nosirand Rheinheid Co 1693, p. 954
Pasr Reviswad

Avalablo as 50%-Rayon, 50%:-Commarcis!, 73%-Commercial, and Flpka
CONSIDINE. CHEMICAL AND PROCESS TECHNOL GNCYC 4874 p 229
Posr Reviswad

Markaled as dohydratad solld (90-82% polasstum byiroxlda) and as o liquor (45-50% potassium hydroxkie)
GONSIDINE CHEMICAL AND PROCESS ECHNOL ENCYG 1974 p.924
Pear Roviewsd

2 Liquid grades sold rayon and commercial
CONSIDINE. CHEMCAL AND PROCESS TEGHNOL ENCYC 1974 p 224

Paer Reviowerd

POTASSIUM HYDROXIDE .. CONTAINS NOF LESS THAN BS 0% OF TOTAL ALKAU, CALCULATED AS POTASSIUM HYDROXIDE . & INCL. NDT MORE | HAN 3 5% OF POTASSIUM
CARBONAIE ...

Osol, A andJ E Hoovar, stal (efs.) Remington's Phovmaceutical Stiences 15h ad Easton, Popnsylvania Mock Publishing Co., 1975, p. 723

Poor Raviawed

ronufacibre s

ASHYA Cnamicals Inc, 3509 Middie Road. P.O Box 858, Ashizbula, OH (216) 987 -5221
SR 1857 Directory of Chemicel Froducats -Unitad States of Amence Menlo Park, CA: SR inlernalional 1997, p 860
Pear Reviawed

Ocerdental Chemleal Corporalion, 5005 LBJ Fraway, Dallas, FX 75244, (294) 4043800 Bastc Chemicals Group, Elacirochemicals, Hq Produclion sites. Delawera Cily, DE 19706,
Mobile, AL 36614; Musclp Shools. AL 35661

SAL 1997 Oireciory of Chamieal Produgsrs -United States of Amenco. Merlo Park, CA SR! Inlemationst 1867 ,p 660

Poar Reviawed

Vulcen Metenals Co, Hy, PO Box 53079G, Birminghem, AL 35253, {205) B77-360C Yulcan Chamicals Group, PO Box 7668, Birmingham, AL 35253, Production site. Port Edwards, Wi

54489
BRI 1997 Dimclory of Ghamical Progucers -Unilad Stales of Amarca Merlo Park CA SR fnteraafionol 1957.. p 860

Paor Raviewed
Cher Maoulictilnmg informaien

PRESENY COST OF PRODN LIMITS ITS USE AS INTERMEDIATE IN UQUID FERTHIZERS WHERE ITS HIGH SOLUBILITY PERMITS PRODN OF SUCH GRADES AS 0-25-25 §-18-
18, B-24-B, & 11-9431,

Faim Chemicals Hanohook 1989, Wilcughby, OH' Meister Publisking Co . 4589, p. BAS

Peer Raviewsd

Production capacities for some plents can vary. as the cefis usad o make potpskium hydroxide can also make caustic soda
GHEMICAL PROFILE; Gausiic Fowash, 1985
Pasr Reviowad

Hajos Uans

I he actva mgrediant 16 no fongar conlamed i any regisiered poslicide proddcts  "cancalied ™

USEPAJOPP, Statue of Peslicdes In Registralion, Remegletslion and Speciat Reyrew p 325 (Spring, 1998} EPA T3R-R-08-002
QC Raviewsd

MISCELLANEOUS &/ GENERAL-FURPOSE FOOD ADDI1IVE,
Furla, TE. {ad.}. GRC Handbook of Food Additives. 2nd ed Claveland 1he Ghemicsl Rubber Co, 1972, p. 25
Poer Reviawad

Etactopiating: pholoengraying & Hibogmphy. priniing inks, In anatytical chanysiry & in org synth, mir liq soap. pharmacewticel ald (#s alkalizing agent). mondant for woods, absorbing
carbon dioxide, mercenzing cotton; painl & voraish mmaovers

Budsvarl S {ed ) The Marck index + An Encyclopedia of Chsmicals, Diugs. ant Bisioglcats. Whitahouse Stafion, NJ Merck and Ca., Inc , 1980 , p 4316

Poor Reviewsd

Elecirolyte (n alkaline siorage batinrias & some fuel calls; absorbent for hydrogan sulfido

Lewis, R, Sr (E0.). Hawley's Condensed Chemicel Dictionary, 121k 6d. New York. NY Yan Nostrand Rheinhold Co., 1993 p 854

Peer Reviewed

Used n petroleunt refining.
CHEMCYCLOPEDIA 1986 p.188
Paar Reviewsd

Prncipia usas of KOH Include chamicnls, parliculanly the production of polasshim carbonota and polassium permaganate, posticides, fertduars, snd ofher sgeisutiural products
soaps and dalergents; senibblng and deaniag cperations, e g . indwsirial gasos, dyes and coloranis, and rubber chuwmicals

Wirk<hmer Entydopadia of Chemlcat Technoiogy 4th ad. Vel 1. New York. NY John Wiley ond Soas. 1991 -Presant , p. v19 1084

Paar Roviewsd

MEDICATION (VE1} ~PEER REVIEWED™

Cousarnpiion Fattems

2065 AS A CHEM INT FOR POTASSIUM CARBONATE. 19% AS A CHEN iNY FOR SOAPS; 19% AS A CHUM INT FOR TETRAPQ TASSIUM PYROPHOSPHAZE, 10% AS A CHEM IN}
FOR OTHER INORG POTASSIUM CHEMICALS, 5% AS A GHEM INT FOR LIQUID FERFILZERS, 5% IN MFR OF DYES FUFFS, 4% IN MFR OF HERBICHIES: 6% FOR MISC USES
(1975) “*PEER REVIEWED™

FPolatsium Carbonate, 25%, Liquid Fertdizers. 6%, Soap, 10%. Polassium Pheaphates, B%. Synthelic Rubber. 5%. Pesticldes. 3%. Polassium Permanganate, 2%, Exporls. 5%.
Olher Chomicels and Misc uses, 285 (1984)

CHEM!CAL PROFILE" Couslic Potash, 1964

Peey Haviawed

Potassum carbonata, 25%, polagsium phosphates {including TKPP), 10%: kquid fariizers, B%. soeps, 7%, potassium chemicals fincludlog polassium silicate, permaganale and
¢ypnide), 30%. miscellangous (Including of and gas, metal freatmant, batlerias And watar trostment ). 18%. exports, 2%.

Kavaler AR; GHEMIGAL PROFILLE: Caustic potash Chemical Marketing Raporter 237 (20} 50 (1987)

Paoer Reviewed

Petassism chemicals (ncluding petassium acelsle. oyanide, p e and silcate), 35%. potassium carbonats 25%. liquid terlRizer, 12%, seaps, 12%, polassium
phosphates {iecluding telrapoleestum pyrophokphale), 7%, miscaliiansous, 8%

Kavaler AR; Chemical Frofte' Caustc Polash Chemical Merketing Reporlor, Jan 22, 1996

Peer Revigwed
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B Produgiion

{1872) 1.54%10+11 GRAMS "PEER REVIEWED*
(1975) 1.91X10+11 GRAMS “*PEER REVIEWED*™
{1984} 225X 0411 G 188 to 32% FOTASSIUM BYDROXIDE - LQuIDY

BURCAU & THE CENSUS CURRENT INDUSTRIAL REPORYTS INDRGANIG CHEMICALS 1984 pe
Paer Raviawod

DOsmand: 1986 245,600 dons, 1867 250,000 fons; 1991 /projeclet! 270,000 tons. {Incluges Impoyis, 16,000 tens were Imporled in 1986 }
Kavalar AH: GHEMICAL PROFILE. Causlic pofash. Chamical Marketing Reporter 231 (20} 50 (4987}

Pasr Reviewed

Froducton capacily astimate as of 4187 532 thousand shorl fang

SR 1997 Diroctory of Ghamicol Progutars -Untlad States of Amorca Menio Park, GA. SR Intemationd 1987 | p 860

Pasr Reviewst]

Demand, 1995. 440,000 toas; 1956 450,000 tons (includes sxporls which wera 80000 tons in 1694, but not imperls. which were 55.000 fons).
Kavaler AR, Chesnical Proféa: Gauslic Polash Chemicsl Morketing Reporer, Jan 22, 1906

Paer Reviewad

LS lnaparts

(1872) 1 45X10+8 GRAMS *"PEER REVICYWED™
(1975} 6 53X 1(+9 GRAMS "*PELR REVIEWED

{1984} 1.680xt0+10g

BURLAU OF THE GENSUS U S #FORTS FOR CONSUMPTION AND GENERAL IMPORT S 1954 p1-350
Peer Reviawad

(1994) 55,000 loas

Kavater AR, Chemical Piofile. Caustic Polagh. Chemical Marksting Reporlsr Jan 22, 1996

Feer Reviewed

@5, Expas

(1972) 6.36XK10+8 GRAMS “FEER REVIEWED™
(1975) 8.35X10+8 GRAMS "PEER REVIEWED™*

(1884) B BAX 1040 9
BUREAU OF THE CENSUS U.S. EXPORTS SCHEDULE E. 1084 p 2-02

Peer Reviewed

{1984} BO.0GG {ons

Kavaler AR, Chemlcal Profile. Causlic Potash. Chemicat Markating Reporlee, Jan. 22, 1996
Paer Reviowesd

Section 3 - Chemical and Physical Properies
CakrfFom

¥¥hlla or clighly yellow lumps. rods, peliats
Bucavar, 5. {ed} The Morck Indox - An Epcyciopedia of Ghamicals, Drugs. one Biclogicdts Yhitohousa Statior. NJ Merck and Co , Ine , 1986, p 1315
Paer Raviewud

‘Whitle rhombic ceyslals
Lge. D.R (ed } CRC Handbook of Chamisiry and Pliysics 76lh ed. Boca Ralon, FL CRG Press Inc  1995-1906 , p 4-70
Peear Aeviawed

Qdor

Otoriess
NIOSH NiQSH Pockaet Gulda 1o Chemical Hazarde. OHHS (NIOSH) Publication No 84118 ¥ i DC US Gover ol Printing Office, June 1994 , p 262
Poer Reviewed

Baming Pamt

1327 dep C
Lide, D R (ed.) CRC Handbook of Chamisiry and Physics 76ih od. Boca Reton, FL CRC Pross iac . 1595-1906 , p. 4-78
Pagr Reviewed

ety Pomt

360 deg C
Budewarl 8. {sd.} The Marck index - An Encydopadia of Chamicals, Drugs. ant Bologicals Whitahouse Station, NJ Merck and Ga g, 1998, p. 1315
Peer Roviawsd

Molnetar Weght

56 11
Budavari, 8. (ed }. 156 Merck Intex - An Encyclopstiia of Chemlicals, Drugs, and Biotoglcals. Whilshousse Stalion, NJ- Merck ard Co. Inc, 1986 . p 1345
Pagr Reviews

BeantySpeatiic Biavily

2044 glev em
Lids. D R, (&3 ). GRC Handbook of Chemisiry and Physics 76lh ad Boca Raton, FL° CRC Press Inc , 1995-1996 .p 478
Peer Raviswed

n

13 5 {0.1 Molar aq soln)
Budavar S [ad.} The Marck Intiax - An Encyclopedin of Chemicals, Drugs, and Biolupicals. Whitehousa Statinn, NJ: Marck anti Co., Inc , 1985., p 1315
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Pear Roviewsd

Solubiniias

INSOL IN ETHER, AMMONIA

Woas!, R C (ed ) Handbook of Ghamtisiry and Physics 68ih ed. Boca Raton. FL CRG Prass inc, 1988.189, p B-118

Peer Raviowad

100 /375 ml athanot @ 25 deyg C

Claytor, 6 D, and F.E Ciaylon [8ds ). Paity's Industrial Hygtane and Toxicolpgy Volume 24, 2B, 2C. Toxicology 3cd ed Naw York Johr Wiley Sons. 1981-1982 , p 3055
Peer Reviewsd

Solin D 9 pant water. about 0 6 parl boiling waler. 3 parts alcohol. 2.5 parts glycerol.

Budavar S (ad.) Tho Marck Index - An Encyclopscia of Chemcals, Drugs, and Biclogicals. Whishouss Station. NJ Merck and Co _inc 1995 . p 1315
Feer Reviewed

Solublity in waler (g KOHAOD g H2OY 97 at 0 deg C, 103 @ 10 deg C. 112 @ 20 dap C, 126 @ 30 deg C. 175 @ 100 doy G

Gorharlz, W. (axec ed ). Wimanr's Encycopania of Ingdusirial Chemistry. 5ih & Vo! A1 Desrfleld Beach, F. VCH Publishers. 19B5 1o Fresent., p VA2Z 94
Pesr Roviewet

Vapier Bressare

tMMHG @ T4 DEGC
Sax, N.I Dangerous Properies of industnzl Malenals Bth ed New York, NY Van Nosuard Reinkiolg, 1984 , p. 3047
Poar Reviewsd

Qingr Chranes i lgscal Praperiis:

When dissolvad in water or alcohol or whan {ha ol is treated with seid much heal Is goneratad

Budaveri, § {Bd.) Tha Mersck index - An Encytlopadia of Chemicals, Urugs. and Biolsgicals Whilshiousa Slation, N& Marck aad Co fnc 1996 ,p 1315
Poar Reviewed

HARD & BRITTLE & SHOWS CRYSFALLINE FRACTURE; STRONGLY ALKALINE

Osol, A  E Hoover, sl ol. (545 ). Reminglon's Pharmeceutical Solences 156th ed Easlon. Pannsylvonia. Meck Publishing Go., 1875 . p 724

Pest Raviswed

Readily sbsorbs molsture & carbon dioxide from g & daliquasces

Budavarl, S {ed.} The Merck (ntiex - An Encyclapediy of Chemfcals, Drugs. and Biolegicals Whilehouse Stetion, NJ' Merck and Co., Ine , 1956, p 1015
Paar Reviewad

Kedtintg point’ 406 deg C

Lida, B.R. {adl.). CRC Handbook of Chemistry and Physkss T6th ed. Boeca Raten, Fi° CRC Press Int,, 1825-1096, p 4-78

Panr Reviewsd

Hoat of spiution: §3 51 kIfmal §in watar)

Gerhertz, W (uxec ed.) Lilmann's Encyclopedia of Indusingl Chamistry 3lh od Vol A1 Dearfiald Beach FL VOH Publishare. $885 o Present., p VA22 04
Pear Raviawod

Hoat of fusion: 7.5 kJfmot

Gerharlz. W. (axnc ad ) Ullmann's Entyclopadia of Indusiral Chamistry. Sth sd.Vol A4, Deerfiald Beach, FL. VCH Publishers. 1885 1o Presant. p VA2 84
Paar Reviewad

Tensity {gicu cmy of agqueous solutlons: 10 wt % 1002, 20wl % 1 184; 30 wi % 1 291, 40wl %% 1.385: 50 wi $%: 1514

Gerhartz, W (@det ot ) Uimani's Eacyciopadta of Industitsl Chamisiry Sth sd Vol A1 Deerfiedd Beach. FL vCH Fubtishers, 1885 1o Prugeni p VA22 94
Pabr Raviswsd

Melling paint. ca 250 deg C. Hael of fuslon ca 6 7 kimol /1echnical ceustic polash (90-2% KOHY

Gorharnz. W (exes ad ), Ullmann's Encyzlopatta of Industrial Chamisiry Sty od Vol A1 Deerllcid Beach, FL. VCH Publishars. 1085 to Prasent., p VA22 94
Poor Beviewed

Seclion 4 - Safely and Handling
GO Emergeany Suidalines

/GUIDE 154 SUBSTANCES . TOXIC ANIVOR CORROSIVE (NON-COMBUS FI8LE)Y Heolth: TOXIC, nhalation, ingestion. or skin contad wilh matarial may cause sevom injury or
death Cantact with mollan substance may cause savers buzns lo skin and eyes Avold any skin conlart Efocis of contacl or inhalation may be dstaysd Fite may producs mrilaling,
corroslye and/or toxic geses Runoff from fya control ar divtion watar may be cormostys andler loxic and cause pollution /Petassium hydroxide, dry, solld; Potasswm hydroxide, figka,
Polassium hydroxida, soiid, Polaasium hydroxids, solution/

U.S. Dapad tof T rtailon. 2004 Emergency Hesponse Guidabook . A Guide book for First Respondals Ouring the niliat Phase of a Dangereus Goods/Hazardous
Matonials Incldent. Washinglon, DG 2004
QC Reviawad

JBUIDE 154, SUBSTANCES - TOXIC AND/OR GORROSIVE Q4ON-COMBUSTIBLE)Y Fire or Cxplosion Mon-combustddo, subslanca Aself doss nel bum but may decomposs upon
healing to produce comsiva andfor loxk: fumas. Soma are oxidlzers and may ignite combustibias {wood, papar. of, clothing, eic }. Contacl wilh metals may evoiva flammahle
hydrogen pas, Gontalners may explade when heated /Polassium hydroxide, dry, solid: Polassium hydroxkie, flake: Polassium hydraxds, solid, Polassium hydroxide. solution/

LS. Dapariment of ?rensporiation. 2004 Emerqangy Response Guidebook ", A Gulde book for First Raspendars During (he Iniliml Phase of a Dangarous Goods/Hazardous
Matanials Incidenl. ¥Waskinglon, U G 2004

QC Roviewad

JQUIDE 154. SUBBTANCES - TOXIC AND/OR CDRROSIVE (NON-COMBUSTIBLEY Public Safaty CALL Emarg T Number . As an Immediste precaulionary

meagure. Isolate BpHl o look area (n ol dwactions for at least 50 melers (150 (eet} for liquiis and &l least 25 rnolam {75 fnat) for snlrﬂs Kaap unautherized personnel oway Siay
upwind, Kesp oul of low amas. Venlénte andosed ajets /Potassium hydioxide, dry, soll; Polassium hydroxide, fake, Polassium hydmxita, solld, Pelasstum hydroxide, sofistionf
Lt §. Deparimant of Tristporiation 2G04 Emergeney Hespongse Guidebook | . A Guida book for First Respondets During $ha (njtial Fhase of a Dangerous Goods/Hazamous
Matarials Encidenl. Washington, D.C 2004

QC Reviawad

#GUIDE 154- SUBSTANCES - TOXIC ANDIOR CORROSIVE (NON-COMBUS IBLEY Profociive Clothlng: Wear positive pressure seif-conlainad bieothing apparatus (8CBA). Wear
chemicol pmiective dothing that is spaciftzally ¢ d by he faciuret. It may provide (itte or no thermal pralacion Sinsctural frefighters’ prolectve dilhing provides
limitd protection Infire situalions ONLY: it 5 not sifective | sphl situalions whors diroct contac) with tha substanga is possibla /Potassmm hydroxide. dry, solid; Potasgium
hydroxids, {lake: Fatessium hydroxida, solif; Potassum hydroxida, solulion/

U.5 Deparimant of {rensporiation. 2004 Emetaenry Rasponse Guldebook A Guida book for First Rospanders During tha inittal Phase of a Dangemus Goods/Hazardous
Malarials Encident. Washinglon, D) C. 2004
QG Reviswad

HGUIDE 154, SUBSTANGES - TOXIC AND/OR GORROSIVE (NON-COMBUS? IBLE) Evacualion. .. Fme. If tank, 1alf car o lank fnuck Is nvdved in a firs, ISOLATE for B0 moters {122
mia)in all direclions: glso, considor inibsk evamuation for 80D matars (/2 mila) in a!l dirsctlons (Potassiim hydroxide, dry, sclid; Potessium hydroxids, floke, Polassium bydmoxids,
solld; Polassium hydroxide. solution/

U § Doparimanl of Transpoxtation 2004 Cmernanty Respoise Guidehook | © A Suide book for First Respondaers During the Initial Phase of a Dangarous Gops/Hnzardous
Materiais Incident. Washington, D C 2804

OC Ryviowoed
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IGUIDE 154, SUBSTANCES - TOXIC AND/OR CORROSIVE {NON-COMBUSTIBLEY Fim. Smatt fires' Dry chamizat, O3 or walar spray Largs fires Dry chemical, CO2. alcoho!-
saskslant foam or watar spray  Move conlziners from firs aroa vt can do it without risk Dike flra cortiad watar fos lator disposal, d¢ not scatier the malenat. Fie involving tanks of
cavtrailar loads: Figit fire from maximum digtance or usa unmanned hose holders or mondor aozzlas Do not gel walsr inside conteiners Cool cantainers wih flooding quanifiss of
whler untl well afienfire 5 oul VWithdraw immactalety In cass of rising sound from veniing safaly devicss or discoloration of tank. ALWAYS stay awsy Fom fasks engulfed iz

fira /Polassum hydrexide, dry, selid, Polassum hydroxida, figks, Polasstivm hydroxide. solid. Polasswm hydroxide, solutionr

US Dopartmant of 11ensportation. 2004 Emamancy Kesponss Guldebook A Gutda ook for First Rospondors During the Initia? Phess of o DRangerous Goods/Hazardols
Meferiats tnciden). Washingfon, O C 2004
OC Reviawad

fOUIDE 154 SUBSTANCES - TOXIC AND/OR CORROSIVE {NON-COMBUS HBLEY 528l or Leak ELIMINATE all Kgnilion sousces (no smeking, farus, sparks o ipmes in invmediale
drea). Do not loush damagsad tonlamess or splisd matenial unioss waaring appropale protectiva clothing. Stop lezk f you can do i wilhout risk. Prevent antry info walarways.
sewers, bassmenls or confined ereas, Absorb or covar with dry aarlk, sung or other non-combuetivle malarial and transfor 1o contaipors. DO MOT CET WATER INSIDE
CONTAINERS /Potassium hydsoxida, dry, solid; Potassium hydroda, flake, Potnssium fhydeoxido. solid, Palassur hysroxide, solutions

U$ Deparimant of Transportation 2004 Emargan 850onsg Guldehook . A Gulde book for First Responders Guring 1he [nillal Phase of & Dongrrous Goods/Hazardous
Matarals tncklant. Washington, D.C. 2004

QG Raviawad

/GUIDE 154' SUBSTANCES - TOXIC ANDIOR GORROSIVE {(NON-COMBUSTIBLEY First Afd. Mova vickm to frash ke Call 974 or emergency marfial servize. Givo artilieint respirstion
i victim is nof brasiiing Do R0l use mouth-b-mputh method # vicin Ingested or inhated tho subgtanca: give arldicial raspiration with (he bid of a pookal mask aquipped with 3 opa-
way vaiva of olhar poper respraiery medical deviee. Administer cxygen If bsathing Is alfficiit Remove and Isciate ontaminatad cothing and shoes In cass of contuct will
subslance. iImmadiataly flush skin or eyes wilh running watar for at least 20 minutes Foy minos skin contact, avoid spreading matorkit or unoffactod shin. Keep vietim warm and
gulat Effacts of axpnsurs (inheiavion, ngestion ar skire coniact) {o substance may ke delsyed. Encure that medica! parsonns! are swara of the materiaf{s) involved and lake

pre linns to protuct th fFolessmm hydreit, dry. solld, Petgsstium Frydrowda. fiake; Polessiim hydioxide, Solld; Potassium hydroxide, solution/
U S, Dapariment of Transpodolion. 2004 Emargancy Responsa Guidabenk - A Guide book iy Kirst Respondere During the Initiol Phase of 2 Dangerous Goods/Hazardous
Matsrials Incldent. Washington, D C 2004
QC Reviewad
Firg Falontm

WHENWEY. ATIACKS METALS SUGH AS ALUMINUM, TIN, LEAD & 2iNC 1O PRODUCE FLAMMAGLE HYDRODGEN GAS.
U.5 Coasl Guard, Ceparimant of Transportalien CHRIS - Hazardous Ghentcal Dala Volume 1. Washington. O G : U.5 Govemment Printtag Office. 1984 -5.
Posr Ravigwedl

HFPA Hazard Claasiiestion

Healih 3 3= Matodlals ihat. on ghorl exposute. could causa sefious temporary of rasidun! injuy, induding those raquiing profection from ail bodiy conlact Flre fghlare may enter
tha areg only if they are protected from sl conlact with the matazial Full protaclve dothing, including setf-contamed broalhing appsratus, coat, pants. glovas, boots and Bands arpund
tags, arms, and walsi, should be providad No skin surface shouid ba aXposed.

Fira Protection Guide e Hazardous Matesisis 12 ad Quincy, MA Nationet Fire Predeciion Assoclation, 1997 . p. 49-110

Paer Reviswed

Flammabilty D 0= This dagres incitdas any materal that we? aof burn.
Flro Prolaction Guide to Hazardous Materials. 12 &d. Quincy, MA. Nallonel Flre Protettien Assasiation, 1997 , p. 40110
Peor Ravlawad

Ranctivity' 1, 1= This degres includes materials thet are nemmatly stable. but may becoms unatable at elavatad tamperaturas nnd progseuros ang materials that wil react with wafer
with some reieake of anorgy, but nof viclertly Firos involving these makrdals shauld bo app had wilh caion,

Fire Protuction Guide to Hazendous Malesinls. 12 ed. Quincy, MA Nalional Fira Protaciin Associalion, 1687, p. 49-140

Paer Raviewed

Free Frohting Procednms

Extmpuish fire usng agant sutlatde for typa of sursounding fire. Liso walsr spray lo keep ire-exposed contalnans cosl Lse Nooding Huantition of welar
Flre Frofeciion Gutde lo Hazardous Malenas 12 6d Quincy. MA. Natlonel Fin Protaction Asspciation, 1997, p 49-140
Paer Rovinwod

Roesciptin and Incanipatinlites

Aclds, walor, molsls (when wal), hologenatar hydrocattons, mataic arbydride [NIDSH NIOSH Pockal Gulde I Chamical Hezards DHMS (MOSH) Publication No 97140
Washington, D.C. U5 Govemmant Printing Dffica, 1097 | p. 262)

Nole. Hoal is gensreied if KOH comas In coatiact with wWater & carbon dioxids from the alr

QC Raviewot

Above BE dag © 1 reacts with raducing sugars fo form poisoncus carbon monoaide ges Viclenl, sxothamic reaction with valer. Polsstiatly explosive reaction wilh bremoform +
ciowa alhers, chlofira dioxtde, imbonzono, nirontsihane, nffogen trichiorde. peroxidized tetrakydmufurar, 2.4.6-wnofoluens Reacilon with smmonium hexachleroplatinate{2 )+
hoat forms a heal-sansitive explosive product Violenl reaction or ignition under the spprapriade conditions wilh aclds, aleohols, pbis(3-diromosthyl)bsrzens, cydopantadiens,
aemanium, hyponlirous ecld, maisic enhydrida, nirelkanes. 2-nllrophenol, polassim percxedisullale, sugars, 2.2,3.3 alraflueropropanol, horum dicarbide

Lewis, R.J Saw's Dangerous Prapariles of Indusinal Materials 9ih ed. Volumos 1-3 New York. NY: van Mostrend Relahold, 1096 p 2784

Poer Reviewor

WOL1EN ORTHO NITROFHENOL REACTS VIOLEN LY WITH POTASSIUM HYDROXIDE (COMMERGIAL BS% PELLETS). WHEN PO TASSIUM HYOROXIDE &
TETRACHLOROETHAME ARE HEATED, A SPONTANEOUSLY FLAMMABLE GAS, CHLOROACETYLENE, IS FORMED

Fite Protaction Guida 1o Hazordous Matesizls 12 ed Quincy. KA. Notional Fins Proteciion Association. 1997 . p. 491-180

Pas Reviewed

1.2-DICHLOROETHYLENE & POTASSIUM RYDROXIOE REACTION PRODUCES CHLOROQACETYLENE. WHICHIS  SPONTANEOUSLY FLAMMABLE IN AR
Fim Protaction Guids to Hexardols Mutorlats 12 ed Quincy, MA Niliona? Fire Protection Assocration, 1987 , p 491-160
Pog Reviewsd

WHEN PHOSPHDRUS 15 BOILED WITH SOLN OF . . POTASSIUM HYDROXIDE, PHOSPHINE GAS IS EVOLVED WHICH 15 SPONTANEOUSLY FLAMMABLE.
Fim Peetaclion Guldo to Hozardous Malarls 12 ed Guincy, MA: Noliongl Firo Protaction Aseociation, 1997 P 481148
Peer [sviawed

POTASSIUM PERSULFATLE PFLUS A LITTLE POTASSIUM HYDROXIDE & WATER IGNi1ED A POLYTHEMNE (POLYETHYLENE} LINER OF A CONTAINER BY SIMULTANEOLIS
RELEASE OF HEAT & OXYGEM.

Fira Prolection Guidn to Hazacdous Materals 12 «d Ouircy, MA Hational Fire Pretaction Associalion, 1997 . 3 491-163

Poer Raviowed

APIECE OF POTASSIUM HYORCXIDE CAUSES LIQUID CHLORINE DIOXIDE TO EXPLODE. A REAGTION BETWEEN N-HIFROSOMETHYLUREA & PGTASSIUM HYDROXICE INN-
BUTYL ETHER RESLLTED IN AN EXPLOSION DUE O FORMAFTION OF DIAZOME | HANE

Flre Proteclion Guide lo Hazardous Malanals 12 ed. Qincy, MA. Mellonal Fire Prolechion Association 1997 p 491-100

Pder Roviowed

WHEN MOISS CHLORINE WAS PASSED GVER CALCIUM CARBIDE & POIASSIUM KYDRDXIDE, A SOLN OF 58% DIGHLORACETYLENE WAS COLLECTED INETHER SOLN
BURNCGD SPONTANCOUSLY & FILLED LAB WITH PHOSGENE WHEN HEAD . REMOVEQ FROM S TEEL BOMB USED FOR 4 OF EXPT SONTACT WITH AS CAUSED AN

EXPLOSION .
Fim Froiaction Guda lo Hazandous Materials, 12 ed. Quincy, MA, Nalionet Fie Profaction Association, 1997 p 49171

Paer Raviewed

1.2-DICHLOROETHYLENE & POTASSIUM HYDROXSOE REACTION PRODUCES CHLOROACE NYLENE, WHIGH 1S EXPLOSIVE
Firs Profecfion Gulde to Hazardous Metsrals. 12 sd. Quincy, MaA: Nalionz! Fire Proledlion Associallon, 997 , p $04-1G0
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Puar Keviswed

ALKALI & OTHER ALKALINE EARTH CMPD SUCH AS POTASSIUM .. WILL CAUSE EXPLOSIVE DECOMP OF MALLIC ANHYDRIDE
Flm Protactior: Guide to Hazardous Matenals 12 ed, Quincy, MA Nationgl Fire Proteclion Association, 1997, p. dfri-180
Paer Reviswed

DIAZOMETRANE WAS BEING PREPD BY POR [ON-WISE ADDN DF N-METHYL-N-MTROSD UREA IO A FLASK CONTAINING 403 POTASSIUM HYDROXIDE & RETHYLENL
GHLORIDE. AT THE 41HADDN A LOUD DETONA 110N GCGURRED

Fime Prolaclion Gulds fo Hazardous Materiols 12 ed Quincy, MA, National Fira Protection Assoaistion. 1997 p AN

Paar Reviewed

YHE NITROPARAFFING JSLUCH AS NITRDE THANE, NITROMETHANE OR NITRDPROPANEY, IN PRESENCE OF WATER, FORM SALTS WITH INOCRGANIC BASES 1HE DRY SALTS
ARE EXPLOSIVE,

Fire Profection Gulde fo Hazardous Matengis 12 ed Ouincy. MA National Fiw Prolecton Assogshon, 1097 p 48141

Paor Raylawsd

NITROGEN TRICHL.ORIDE EXFLODES ON CONTACT WITH CONCN  POTASSIUM HYDROXIDE
Fira Proledion Guide to Hazardous Malerisls. 12 ed Quincy, MA° National e Proledtion Associalion, 1907 p 481-130
Poer Reviewsd

USING POFASSIUM HYOROXIDE FO DRY IMPURE TE FRAHYDROFURAN. WHICH CAN GONTAIN PEROXIDES, (S HAZARDOUS SERIDUS EXPLOSIONS CAN OCCUR

Fire Prolattion Guids lo Hagardous Moterats 12 ed Quircy, MA National Fite Prolection Assaciation, 1997 , p 49114
Puer Reviawed

WHEN HEATED, TRIGHLOROLETHYLENL & . POTASSIUM HYDROXIDE FORM EXPLOSIVE MiXT OF DIGHLOROACE I'YLENC.
Fue Protection Gulda 1o Hazardous Matetials 12 ed Quircy, MA: Nationsl Fim Froladlon Association, 1897 . p 491-180
Pear Raviawoo

Pecemponion

Whan healel o decamposfizan # emils toxic fumes of K20,
Lewis. R.J. Sax's Dangarous Propsriles of indusirial Materials. 9th od Volunies 1-3 New York, NY Yan Nostrand Relenold, 1696, p 2784
Pear Raviewed

Sk, Eye and Resperatony brdations

DUST ORMIST AS/IRRITAFING TO EVES, 3OSE & THROAT
U5 Coasl Guard, Dapartment of Yransportation GHRIS - Hazardous Chanvicat Data Yolume H wWashington. D G U 5. Goveramend Printng Office, 1984 -5
Peor Ravlewed

Protectve Equeoment ant Cloihing

Gihwr

WATER BUBBLER EYE FOUNTANS & SHOWERS MUST BE AVAILABLE WHERE SKIN OR EYE CONTAG I WiIH ALKALIES 1S POSSIBLE THGHT il NG GOGGLES, RUBBER
APRONS, & RUBBER GLOVES MUST BE WORN WHEN HANDLING ALKALIES IN GONCEN} RATED SOLN EMPLOYEES MUST BE DRILLED IN GONSTANT USE OF SAFETY
EQUIPMENT

marnationat | abour Office. Ensydopedia of Occupallosal Heallp and Safety Vs il Geneva, Swimriand: International Lebour Office, 1883, p 202

Paar Raviewed

WORKERS EXPOSED 70 DUSTS OR MISTS SHOULD WEAR APPROPRIATE RESP FROTEGTIVE EAUIPMENT  WORKERS WHO MUST ENTER PLACES IN WHICH HIGH OR
UNKNOWN CONGN OF POTASSILM HYDROXIDE MIST O DUS1 MAY BE PRESENT SHOULD WEAR SAFE FY BELT & LIFELINE WATH ATIENDAN T POSTED TO HELP IN CASE OF
EMERGENCY

Intemalional Labour Cffica. Encyciopadia of Qooupational Heafth and Safely Vols 1811 G /a. Switzedond | valional Labour Office, 1983, p 78

Pesr Reviewsd

Woear sppropriate personal protaciiva cloihing to prevant skis contact

NIOSH NIOSH Pockst Gulde to Chemical Hazards, DHHS (NIOSH) Publication No 87 -140 Wasnington, D G U5 Govarnmeni Printing Office. 1997., p. 263
QC Reviewad

Wear sppropriate sye profection to pravant eys cantact

NIOSH MIOSH Pecksl Guida lo Ghemitel Harards. DHHS (NIOSH) Fubllcation No, 87 -140 Washinglon, D,.C. U 5. Government Prining Otfica, 1897, p 263
QC Ravigwad

Eyswash fountains sheuld be provided in araas whers {hars Is any possibiidy thal workers could be exposed fo thn substanca, this Is mespaciive of the racommangalion invoiving
tha wearing of eya prefaclion,

N:OSH NIOSH Pockel Guide to Chemical Razards, DHMS {NH)SH) Bubllcation No. 97140 Washingten. D G U5 Governmanl Printing Office, 1997 , p 263

QC Raviewsd

Fagilitias {or quickly dranching thy body should be provided within the immadizta work area for emesgency Use whers thers is 1 possioiily of exposum [NIDSH. NIOSH Pocket Guide
1o Chemicol Hazards DHHS {NiOSH) Publication Mo 97-140 VWashington, D.C U S Go t Printing Offjes, 1087 . p. 263)

Noter It Is infandsd thal these faciilias provide & sutflciont quanlity o Row of water Lo guickly remova the substance from any body Erens (ikaly 1o ba Bxp The sclual delar

of what constitutes an adequalu quick dranch faciity dapands on the spaoifl tircumstancas. In cerlain instances, a delugs showes should be reanily available, wherans In clhers,
the availabitty of wetat from e sink or kose could be consdered adequate

QC Reviewsd

Fraveniolvg Measiures

EXCERCISE GREAT CARE IN HANDLING PO JASSIUM HYDROXIDE, AS 17 RAPIULY DESTROYS [iSSUE. DO NOT HANDLE WITH BARE HAND
Osol, A.and JE Hoovar, &1 ai. {ads ). s Pl Scil . 151h ad Easion. Penasyivania, Mack Publishing Go 1975 p 723
Paer Raviowad

$RP Toe sclantific flaralure for the use of contect lansas in nustry ls conicig  The baneliter delimantal offacla of weaprg contact lanses dapend not only upon the subslance,
bul also on faclots Iscluding tha form of the substance, charectoriplics and duration of tho exposurs, the uses of other aye protection equipmant. and the Hygiens of {hb Janses.
Howavar, thers may bo Individual substanes whose iiitatisg or corasive propartios eve such Ihat lhe wearmg of contact lensas would be harmfdl to the oye In those spacific cases,
contect lensas should not ba worn [n Any svani, the usual aye protsclion equipmant skould ba worn aven whan confact tontes are In plata “"PEER AEYIEWED*

Cousas and emergancy lisatmenl of chemical eye fnjunies wore duscribad. Atkall infurlos heve rasullad from splashas wilh polassiim bydroxide. Eisergency care calls for Coplous
imigation of the extornal eye. keoping the oys open as mueh ag possible during this procass. A porlable aye wash syslem shoula ba avaiiable which wil provide a continuoug
fushing of Iha eye during transpart {o an emergenty cara fackity Tha pH of tho aye must foturn to nofmat bafore stopping te imigallon procoss.

dums FR; Patemon CA, Ocoupationel Heallh and Safaty 58 (4 33-6 (198Y)

Pear Reviawad

Tha workar should Immadiately wash tho skin whan it bacomes contaminaed.

MIOSH NIOSH Pagket Gukde {o Chemicel Hazards, DHHS (NIQSH) Publication No '97-130 Washinglan, D.G U S Govarnmant Printng Office. $337., 9 265

QC Raviewed

Wark dothing that bscomos wel of significanily tomaminaied sheutd bu ramoved and replecod

NIQSH, NIOSH Pocket Guide 1o Chemical Hazards. DHHS {N/OSH) Publication No. 97440 Washingten, D.G. US Govaramsnl Printing Office, 1997 . p. 263
QG Haviowed

Workars whose dothing may have becoms cantaminated should change Info unconlaminated clothisg befora teaving the work premises

NIOSH N!OSH Pockot Guids 1o Chenilcal Hazards DHHS (MIOSH) Publication No B7-140 Washington, D G U.5, Govornmen! Pnnting Office, 1997 , p 263
QC Raviewad
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Stupre st Betheds and Reghiabions

Nao persen mey fransperlf offer aracespl 8 hazardsus metarial for tansporation In comimerce unless that person 16 taglsiered In conformance  and the hazardous matarial is
PropaRy classed, gescribed, packegad, marked. labeted, and in condilion {or shipment as requrad or pulhorizad by . fthe hozardous matarisin ragulations (49 GFR 17147734
49 CFR 171.2 (TM 106}

Paer Reviawed

Tha international Alr Transport Assaciation (IATA) Dangsrous Goods Rogulalions ara published by the 1A YA Dangerous Goods Board pusuand to TA T A Resolllons B18 and 619 any
constitite 2 manual of industry carrier roguiations (o ba followod by 28 IATA Membar aifines when trarspoding hazardous meteriols

JATA Dangerous Goods Regulations 38th ed. Montrael . Ganada and Gaeneva. Switzeriand: fnfarnations! Al Yranaport Associnlion. Dangerous Goods Board, Janvary, 1997, p 201
Paor Reviawed

Fha Internatianal Mardimi Dangercus Goods Goda lays dowr bosk: principles for raneponting hazardous chemicals Dalafed recommendalions for mdividosl subslances and a
number of recommendations for good praclica are incuded in 1he classes deating with such substances. A penaral index of technical namas has aiso beon compied This Index
should always ba consulled when atiempting o {ocate the appreprinte proceturas to be used when shipping any substance or eride

IMOG, Infar Marrime Dangerous Goods Cada, inlomatlonat Manilime Crgantzation p.8204 (1988)

Paer Roviewed

Brathgn Condiign:

POTABSIUM HYDROXIDE SHOULD BE STORED IN COOL, VENTILATED PLACE & KEPT DRY CONTAINERS SHOULD BE KEPT CLOSED & PLAINLY LABELLED
inlarnational Lebour Office Encydopadia of Occupatlanal Health and Safaty, Vetumes 3 and [, Mew Yok, McGraw -Hil Book Co , 1971 .78
Paur Raviswed

Stow in a cobl. dry. well -venlilaied localion. Separale lrom waler, acids, and melais
Fua Protection Guide to Hozaidous Matenals 12 ed. Quincy, MA. Nefional Fire Protncilan Associallen, 1997 , p 49.110
Pser Reviowed

Cleantip fEethods

SPILLED MATERIAL SHOULD BE FLUSHED AWAY QUICKLY & NEVER BE LERT UNATTENDED IF MATERIAL iS5 SOLID, IT GAN BE SHOVELED AWAY & ANY REMAINING {RACES
NEUTRALIZED WITH DILUTE ACEETIC AGIHD

Intérnational Labour Offise. Encydopadia of Occupationat Health and Safety. Volumes | and )l New York MeGrow-Hdl Book Co, 1974, p 78

Pesar Reviewsd

Koep water away from teleaka Prompt cleanup and removil are necassury Conlrol runofl and Isolele discherged maleriol for wopyr disposel
#lra Profaction Guide io Hazardous Materials. 12 ad. Quincy, MA. Nallonai Fite Protacton Asserislion, 1897 , p. 110
Pear Raviewsd

Duwpozal Meinod,

ARP: Al the img of ravisw, crierla Tor iand reatment or bural (sanitary iandfifl) disposel praclices erd subjac! to sighdicant revision Prior to implementicg lang disposal of wasls
resldue {including wastd sludge). consult with envimonmantal ragulalory agencias for guidanes on acssplable disposal praclices. **PEER REVIEWED™

Neutraiizalion & discharga to sewer Carafully disselve in water and neutralize with diuta acatic 2cid Flush to cewnr wilh fols of water, regufailons parmiing or dispose of Ihrough a
licensnd contractor. Coasudor use of wasta caustic for neulralzing plant acld wastss

United Nations. Traatment aad Qisposat Methods for Wasta Chemicals {IRP 1 C File) Data Profils Saries No 5 Gensva, Switrerdand. United Nations Enyirenmenta! Progronyma,
Dec. 1985. p 266

Pasr Reyisyed

Section § - Toxicity/Biomedicst Effects

Anbideto and Emacgeagy Treatment

& sl et

Besic treatmant. Esiablish a patant alrwny Suction ff recessary. Walah for signs of rospitatory insufficiancy and asskl venldalions of y ster oxygen by nonr

mask st 8 to 12 Limin Monllor for puimonzry edoma aad treal il necassary . Mondor lor shock and reat i incessary . . For aye o lon. Rush eyas Immatkataly with water,
Imigata each aye continuolisly vt normal soling durlsg transporl Do nof use amslcs For ingestion. tinge mouth and administer 5 mbL/ky Ly 10 200 mi. of waler for diluton if ha
patent can swaliow, has e sirong gap refiex. and doas not drool . . Do Aot Bitemnpt 1o neulrliza. Cover skin burms with dry starle dressings ofier decoataminallon . . Anofoenls
basasiatkaline comosives and relatad ompds/

Bronsiein, A.C , P.L. Gumance; Cmecgansy Caro for Haznmous Meteslals Exposure. 2nd ed SU. Lewis, MO Mosby Lieling 1094, p 165

Pasr Reviswsd

Advanced lranimant, Conslder omitachsal or nasolracheal inlubathen for aireay control in the patient whe Is uncansclaus of in rospiralory anost. Eary tubation. atthe fbst sies of
uppar alrway obstruclion, may be necassary Positiva-pi fe vertiation {achniguds with a bag-valve-mask davice may bs beneficidl, Monitor cardfac riyihm and treat amhyihmilas
B85 wacassely . . Slan an [V of O5W TKO /SRP "To kg open”, sminkmal fiow ra/ Use Inctated Ringer's ¥ skgns of hypoveiemiz ofe prosant. Walch for signg of pulmonary edema
For hypotension with signs of hypovolemie. administer fluld cautiously Watch for signs of #uld ovarlosd  Gonsider drug therepy for pulmonary rdema . . Use proparacaine
hydrockioride to asslsl eya imigation . . Anorgank: bases/aikzline comusivas and ratalod ompde!

Bronsten, A G, P.L, Gumance, Emergency Gare for Hazardous Materials Exposure 2nd ed_ 51 Louls, 10 Mosby Lifoline 1984, p 188

Poar Rovienyad

Ruman Towicdy Exceipis

ACUTE POISONING: ,  ENGESTION OF ALKALI IS FOLLOWED BY SEVERE PAIN, VOMITING, DIARRHEA, & COLLAPSE. [HE VOMITUS CONTAINS 8LOOD AND DESQUAMATED
tAUCOSAL LINING. IF DEATH GDIES NOT OCCUR N THE HIRST 24 HOURS, THE PATIENT MAY {MPROVE FOR 2-4 DAVS AND THEN HAVE A SUDUEN ONSET OF SEVERE
ABDOMINAL PAIN, BOARDLIKE ABDOMINAL RIGIDITY, AND RAPID FALL OF BLOOD PRESSURE INDICATING DELAYED GASTRIC OR ESOPHAGEAL PLRFORATIDN. .
ESOPHAGEAL STRICTURE CAN OCCUR WEEKS, MONTHS, OR EVEN YEARS LATER TO MAKE SWALLOWMNG DIFFICULT CARCINOMA IS A RISK IN LATER LIFE. /ALKALIESS
Draisbach, R.H. Handbook of Polsaning. 12th &4 Norwalk, CT Appleton and Lange. 1887, p 211

Paar Reviawed

ACUTE POJSOMING, ., ALKALIES PENETRATE SHIN SLOWLY EXTENT OF DAMAGE  DEPENDS ON DURATION OF CONTACT. CHRONIG PGISONING. (FROM SKIN CONTACT)
A CHRONIC DERMATITIS MAY FOLLOW REPEATED CONTAGT WITH ALKALIES /ALKALIES!

Dreishach, R.H. Handboak of Polsaning. 42th &d Nonwalk, GT applsten and Lasge, 1887, p 211

Peer Reviewsd

INGESTIOM MAY PRODUCE VIOLENT PAIN IN THROAT ANO EPIGASTRIUM, HEMATEMESIS, COLLAPSE. [F NOT IMMLTIAIELY FATAL, STRIC TURE OF ESOPHAGUS MAY
DEVELDP

Budavari, 5. {ed } The Morck inday - Encyclapadis of Chemicels, Diugs and Bloioglenls. Aahway, NJ' Merck and Go., nc . 1980, p 1215

Peer Raviowed

EYE CONTACT WITH CONCENTRATED ALKAL! CAUSES CONJUNCTIVAL EDEMA & CORNLEAL DESTRUCTION /ALKALIES!
Drelsbach, R.H. Hondbook of Poisoring. 12ih ed. Norwalk, G1 Applaion and Langs, 1987 , p 212
Peor Reviawod

JALKALICS, SUCH AS POTASSIUM HYDROXIDE! CAN GELATINIZE TISSUE BY SAPONN-ICA DN OF LIPID AND LOGAL OEHYDRATION YO SOLUBRIZE FROTEINS AND
COLLAGEN WHICH MAY RESULT tN DLEP AND PAINFUL LESIONS {fLIQUEFAGTION NEGROSIS"). EXPOSURE T0 DUST OR MIST MAY CAUSE IRAITA FION OF EYES & RESP
TRACT & LESIONS DF NASAL SEPTUM.

Amotican Gonference of Govornmasitat indusirial Hypiemsts. Ine Documentation of the Thrashold Limit Values ond Blolopical Exposurs Indices 6th ed Volumos |, II, #1 Cinginnati,
OH: ACGIH, 1894, p 1284
Paar Reviewad
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W 2 SASKATCHEYWAN POTASH MINES ATMOSPHERIC DUS1 LEVELS OF MINING CREW & SCREENING OPCRAJORS WERE ABOVE B-HR TLV (TiV-AVG) RESP SYMRTOMS
INDIGATED HY FORCED EXPIRATORY LUNG FUNCTION TESTS WERE GRADE ! PHLEGM PRODHN, MiLO SHORTNESS OF BREATH & CHRONIC COUGH

MARKHAN A ET AL, AM IND HYG ASSOC J 42 (9 671 (1841)

Pesr Reviewad

WHENINHALED IN ANY FORI, AT/{S STRONGLY IRRITATING TO UPPER RESP FRACT. SEVERE IJURY IS USUALLY AVDIDED BY SELF-LIMIFING SNEEZING. COUGHING &
DISCOMFORT  WHEN EXPCSED TO AR THE BICARBONATE & CARBONATE /ARE FORMELY  SINCE THEY ARE LESS ALKALINE IN AQ SOLN THEY MaY BE  LESS
IRRiIANT GR CORROSIVE
Clayton, Q.0 F.E Clayton {ads.) Patiy's Industrist Hygiane and Toslcology. Volumes 24, 28, 2C, 2[}, 2E 2F Toxicology d1h ad New York, NY Jehn Wiy & Sons Inc, 1984-1834  p
767
Pear Raviswed

DUST OR MIST #S/IRTATING TO EYES, HOSE & THRCAT SOLID DR LICAWID WitL BUIRN SKIK & EYES

U 5. Goasl Guard, Daparimead of Transportation CHRIS - Hazardous Ghamics! Tala Voluma [l Washington, 0 C U S. Goverement Printing Offica, 1964 -5

Paor Reviewer

Swallowing caushs alkalles fpolassidm hysroxides causes Intmediote bummg pain in the mauth, throatl and slomach, and 1he lining membranes becoms swollen and detached.
Vomiling and purgiag may occur, the vomtus having 4 brown color from allered blood Thera is Intenss pain end shock. Siricture of tha esophagus can davalop In severe ¢ases,
tirculalory falure, escphageal perforation and pertdentis. or praumeniy may scasrt

Reynolds. J E.F , Prasad, A.B. (0du.) Marlindale-The Exira Phanmacopoeia. 28th nd London Tha Pharmaceubca! Press, 1982 , P44

Poar Raviewed

Polassum hydrowuds (causiic polnsh) s one of the strongest alkalies il is exiramaly tomosive, and many reperte hivs beain mide of devaslating damage of the ey from coalact withk
olthar the solki ¢f sollibions of potasslum hydroxide. Tha type of mjury 1s essentially tha sama as that produGad by sedium hydroxido apd oiher strong alkaliss

Grant, W.M. Toxlcology of the Eye 3rd ed, Sprinphield, IL Chardes C Thomay. Publisher, 1086, p TE6

Pear Reviewed

“Button™ baitaries, which contain concantiated solufions of sodum or polassiun hydroxide, Foprosant a satiois nsk for leskage, coirpslon. sad parforation when jodgod In the
egophagus.

Kiaassen. C.0 .M O Amdur. Doull J. {eds ) Casamstl and Doull's Toxicology The Basls Sclence of Polsons St ed Naw York, NY- MeGraw -Hil, 1085 | p 976

Paxy Reviswatt

Holduman Foxreily Ererpts

NGESTION |, LEADS 10 CORROSION OF MUCOUS MEMERANES OF UPPER PART OF DIGESTIVE TRAGYE. VOMITION, COLIC, & PURGATICN MAY FOLLOW. WITH
PROSTRATION & DEATH FROM ACUTE SHOOK /CausTiCcS/

Garner's Volerinary Toxicology. 3m ed., rev. by £.6,C, Clarke and M.1. Clatke. BeWtimote, Willams znd Wikins. 1987, p 38

Pobr Reviawad

FREQUENT APFLICATIONS OF AQ SOLN (3-6%) 10 SKiN OF MICE FOR 48 WX PRODUCED TUMDRS IDENTICAL TO THOSE FROM COAL TAR

Claylon, & D, F.E. Clsyton (ads ) Patty’s Indushial Hypiene and Toxicology Volumas 24, 2B, 2C, 20, 2E, 2F Toxicology 4thed New York, NY John Wiey & Sons Inc., 1993.1804 , p
767

Fesr Roviswed

MeneHeman Yoxiory Waleos

LD50 Rat oral 4 23 pag

Budavarl, S. (ed } The Memk index - Encyclopadla of Chemicals, Onugs and Bislogkals. Rehway, NJ. Merck and Co., Inc, 1989., p. 1215
Poet Roviawed

LD50 Ret oral 273 mg/kg

Lawis, R.J. 5ax's Dangerous Proporties of Indusirizl Matsriats Dth ed Volumes 1-3, Naw York, NY. Van Kostrand Reinhold, 1996, p 2764
Posr Raviowsd

Ecotoxicdy Yaiues

TLm Mosquilo fisk 80 ppm/24 hr rooh walst /Conditfons of bioassay nol speclad!
U.§ Cogst Guard, Dapartwant of Transporalmn CHRIS - Huzardows Chemical Dela Volame Il Washington, D G U S Governmant Prnking Ofica, 1984 -5

Paser Reviewed
Abserption, istribulian and Exeralion

ALKALIES PENETRATE SKIN SLOWLY JALKALIES!

Drsisbach, R.H. Handbook of Paisosing. 12th ef. Norwalk, G1 Applseton and Lange, 1987 .p 243

Foar Revlawed

Ammonitm hydroxide penatrales fastest, foliowed by sodmm hydsoxide. polassium hydroxide, and finally calcum hydroxide

Sulfivan. J B df, G R «risger {eds.) Harsrdous Matenials Toxicology-Cllnieal Principles of Environmanial Heallh Ballmore tAD Willams and Wilkins, 1892.. p. 433
Pear Ravlawed

Section § - Pharmacology
Tliecaputic Unea

Potassium hydsoxlida ks # powerful caustic which has beon usod 16 ramove warls JFormey use/

Reynolds, J EF.. ¥rpaad, A B (eds ) Marlmdaln-} he Exire Phammecepooin. 28th ed. London 1he Pharmaceuhca! Prass, 1882, p 44

Puos Raviswed

A 2.5% eojulion in glyesrol may be usad 85 a qulicle solvent

Raynolds, J EF , Praged. A.B {eds ) Mbriindate-The Exira Pharmacopoeln. 28th od London: The Pharmaceulica! Press, 1082, p 44

Papt Roviswed

Therap cat (Val) Coustiv. In disbudding catves” hotns In ag solition fo dissolve scales and bair in skun scraplings

Budaverl, 5. (ed ). Tha Merck Index - An Encyclopedlz of Chemicals, Drugs, prd Biologicals. Whitshouse Slation, NJ Merck and Co . inc.. 1895, p 1315
Pasr Ravigwod .
Sueiinn ¥ - Exposure Standasds and Rogulations

Alloveoshls Tolernges

Residues of potassium hydroxide are exempled fom the requirement of @ lolerance when used as a rietrrallzer In accordance with good agricultural prectices as mert (or
otcaslonaily activa) ingrodients in pastickla Tormuiations appflad 1o groaving crops of to Faw apricuitural commodities afler harvast.

40 CFR 180.100r1{c) (T/4/97)

Paer Raviswed

Polasslum hydroxide meefing Foott Chemicals Codox specificalions ks exempled from the raguirenent of a tolersnca when used as a reulralizer in eccordence with gond
Agricuitural praclise as inerl {or occastonally active} ngrediants in poasiicide formutations applaed lo animais

40 CFR 1801001 (8) (11107}
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Paay Roviewed

OEHA Standacds

Vataled 1885 OSHA PEL Twa 2 mpfcu m s slit snforced In some states.
NIOSH, NIGSH Fockot Gulds fo Chamical Hazamds, DHHS (NIOSH) Publication No. 97-140 Washingion, D.C U S Govarnmpnt Printing Office, 1857, p 370
QC Reviewed

MIDEH Recommunndations

Reconimanided Exposuse Limil 10 He Tims-Waeightad Avg 2 mgiod m.
NIOSH. NIOSH Focket Guida 1o Ghamicel Hezards DHHS {NIQSH) Publicetion No 97-140 Wagshingion. 0 C U § Government Printing Office. 1897, p 262
QC Reviswed

Thersafuald Lot Vakises

Calling Limi. 2 mgicu m

Anmorican Cenfarance of Govammental Industrial Hyglanlsts TLYs and BEle Thrashold Limd Velues for Chiamical Substances and Physlcal Agents and Biologlkal Cxposure Indicos
Cincinnall, OH, 2008. p. 49

QC Revawed

Chean Wider AsT Begirémans

Deslgnated a5 o hazardous subsiance ntar sechon 314(b)(2KA) of the Federal Waler Poilution Gontrol Act and further repulated by the Clean Water Aci Amandments of 1977 and
1978. thasa regulations apply lo dischargey of this substanca,

40 CFR 116.4 {71/88)

QC Reviewed

CERCLA Ropudaizls Quanidms

Porsons in chage of vesasls or faciilios are requred to notify the Natlanal Responsa Conter (NRC}) intmediately. whea iheré s a raleasa of thls designatad hazardous subsibnce,
tn an smount equal to or greater than s reporiabie quanlity of 1000 (b o 454 ko The i free numbes of the HAC 15 {800) 424 5302, In Iha Washington O C mubropohilan anta [202)
426-2675. The tula for datermining whan nolificaticn s maqulnad Is stated in 40 CIFR 302 4 {socton IV C.3 1)

40 CFR 302 4 {71197

Peor Reviewed

FIFRA Reguimments

Rasidues of potassium hydroxide are axampled from dhe raquiremant of a folerance when usad 88 & nautralizer in Aecordance with good agriculural praciices s el (ar
occosionally scliva) ingradiants in peslicide Tormutalions 2ppliad to growing crops or to raw agriculiural commedities afler hervesl.

4 GFR 189.1001{c) {714/87)

Paar Reviewed

Potassium hydroxide mesting Feod Chamicats Codex spaci fs pied from the requlrement of # toferance when used a5 3 nieutrelzer in accordancs with good
pgriculturel praciice as narl {of i actwa) ingredienls ia pesticida formulations appliad to onimals.

40 CFR 180.1001(p) (711787}

Pasr Reviawed

As the fedural pesticide law FIFRA directs, EPA is conducting A comprehensive review of older pesticldes 1o consider hew health and environmantal stiacls and maka dacisions
obout thelt Julure use, Under s pesticide reragisiralion propram, EPA sxamines health ana safety data Yor poslicida actve inpredierds Iniatly registerad before Novembey 1, 1884
and delaymines whelher (sey ere eligibie for raregisimtion In zdditton, all pesticldss nwst mael the rew safety standard of the Faod Qualily Profechon Acl of 1998 Pasficides for
which EPA had nol sswed Reglsiralion Slandands prlor lo the effecilve dels of FIFRA, o5 nmonded in 1988, ware dwvidad inio thres iists boskd upon heir polential for human
axposure and clher faclors, with List B contzlning posticides of grealer concern ard List D pesticides of less concam Polassium hydroxids is foupd or List D. Gese No: 4085,
Pasticide kype: fungiclde, herbiclde. antimicrobial; Caes Slatus' RED Approvad 09/92: OPP has made B decision that somefal usas of tha pasticide are eligible fof ramgistaation. s
refleciad in a Reroglstralion Egibilty Decislon (RED} documant.; Active Ingcediant {Al1): Potasstur hydroxkde; Al Slalus’ The acine ingredian Is ao longss conlained in any repisterad
peshdide produds | “caneslied”

USEPA/OPP; Stalus of Pesticides in Ragistration, Rempésiration and Spaciof Review p. 325 {Spring, 1998) EPA 738:-R-88-D0F

O Reviewad

DA Reghircmanhs

Substance added diretlly 1o human food stfinmed as genarally rncognized as sefe {(GRAS)  whan used in Iood af levels not 1o sxcsed cument good manufacluring praciice
21 CFR B4 1631 (4197}
Poet Reviewed

Polessium hyiroxida usad as & general purposa lood additive # animat drugs, faads. and related preducis is genarally recognized as safs whan vsed In accerdance with good
manufaciuring or ferding ptaciics.

21 CFR 582 1631 (a/1/97

Pabr Raviawed

Section 9 - Monitoring and Anafysis Melhods
Samphing Procsdisres

Analyle Hydraxide 100; Malix air, Samgles” fiiter; flow rae 4 1o 4 litar per sinute, Somple sze 70 fo 1000 litars, intorferencas: non Idenlfiad, sample stabiiy ai lnast 7 days at 25
deg &

U S Oeparimant of Healtt and Human Servicos, Public Health Service. Cenlers for Diseass Control, Naliord! Institute for Occupalionpl Salety and Hoatih NIOSH Manual of Analylical
Melieds, 3rd ed Volumes 3 and 2 wilh 1885 sugplemant, and revisions Washington. DC. U 5. Govemment Priating Gffiea, Febriary 1984 p 7401

FPaoar Reviawed
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2.3.2 Biosolids Treatment Process Modifications

In conjunction with Improvements Project 2007, the City is also planning to construct a new
return activated sludge (RAS) pump station and a fourth anaerobic digester. Additionally, the
City is planning to redirect the biosolids lagoon supernatant flows to a location upstream of the
municipal treatment system aerations basins. This modification would result in nitrogen removal
from the supernatant flows and result in a reduction in the nitrogen load applied to the existing
irrigation reuse facilities.

2.3.3 Industrial Process Modifications

The City is currently considering requests for additional discharges to the industrial sewer line.
The following loading scenarios are currently being evaluated with respect to available storage
capacity, additional treatment requirements, and impacts to irrigation water quality:

1. Current base case flows/ioadings + 10 wineries each with flows equivalent to the
existing discharge from the Van Ruiten Winery (1.1 million gallons per year).

2. Current base case flows/loadings + additional 60,000 gallons per day (gpd) from PCP
during the non-irrigation season (November through March).

3. Current base case flows/loadings + doubling the flows from the PCP during the
irrigation season (current PCP summer flows are approximately 100 million gallons
per year).

4, Cusrent base case flows/loadings + additional 60,000 gatlons per day (gpd) from PCP
during the non-irrigation season (November through March) + doubling the flows from
the PCP during the irrigation season.

To accommodate such loads, the City is evaluating the benefits of constructing an aeration basin
that would provide treatment for a portion of the increased loads. This facility would also likely
need to be lined with geomembrane liner such as to avoid the potential for these high strength
flows to cause groundwater degradation.

The PCP cannery currently uses sodium hydroxide in their canning process as a caustic material
for peeling fruit. This practice is of concem for land application on the City’s property due to the
undesirable sodium content in the land-applied wastewater (high sodium content can be toxic to
certain plants and disrupt the ealcium nutrition of the plant). Therefore, the PCP cannery is
planning to change their existing process to use potassium hydroxide in lieu of sodium
hydroxide, Potassium hydroxide would be considered an environmentally superior source of
caustic since the wastewater would add an essential plant nutrient to the cropland.

WYA—Scptember 2006 2-9 Cily Lodi of White Slough WPCF
711\04-05-02 Soil and Groundwater Invesligation Existing Condilions Reporl
Final Repori



6.5.3 General Chemistry

Consideration of the dissolved constituents contributing to EC can also be used to help resolve
whether the land application on the City’s property has had a significant effect on water chemistry
in the monitoring wells. As discussed in Section 5.5.2, the general chemistry in the onsite
monitoring wells appears to be strongly influenced by regional conditions, particularly in the
western half of the City’s property.

Another complicating factor in this assessment is the fact that the vast majority of flow applied to
the City’s property is municipal effluent, which is originally derived as a local groundwater
source. Therefore it would be expected that the general chemistry of the applied flows would be
characteristic of the regional groundwater conditions located east of the WPCF. Therefore, it will
likely be difficult to distinguish the potential impacts associated with land application from the
regional influences,

The City has collected some initial general chemistry data for the various sources of irrigation
flow. The data collected for the municipal effluent, the industrial line flows during the canning
season, and combined irrigation flow during the canning season been used to develop
Stiff Diagrams, which are provided in Appendix G.

The primary cation contributing to the salinity in both the municipal effluent and the industrial
flows is sodium, followed by lower concentrations of magnesium and calcium. However, the
sodium levels in the industrial discharge during the canning season are very high. This is largely
to the fact that the PCP cannery relies on sodium hydroxide in their canning process to help
remove the skins from the fruits and vegetables prior to canning. As discussed in Section 2.3.3,
the PCP cannery is planning to change their existing process to use potassium hydroxide in lieu of
sodium hydroxide. This will result in a significant decrease in the sodium loadings on the City’s
properties, Further, potassium is a beneficial nutrient to crops and will generally be assimilated
into the plant material that is removed froin the field areas.

The major anion concentrations are from chloride in the industrial influent during canning season
and bicarbonate in the municipal flows; however, chloride is also prominent in this source.

A comparison of the sodium and chloride concentrations in these two major sources of irrigation
water in comparison to the combined flow during the PCP canning season is provided in
Table 6-7.

Table 6-7. Irrigation Source Water Sodium and Chloride Concentrations

Irrigation Industrial Flows
Water During During PCP
PCP Canning | Municipal Canning
Constituent Season®® Effluent™® Season®
Sodium, mg/L 107 75 315
Chloride, mg/L 77 64 145

(a) August— September, 2005
(b) August 2005 - February 2006

W'Y A—Septermber 2006 6-23 City Lodi of White Slough WPCF
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How Commodities Impact Agricultural Groups
Canned and Frozen Cling Peach Study
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