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The Dow Chemical Company
Midland. Michigan 48674
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2030 DOW CENTER
May 17, 2000

CONTAINS NO CONFIDENTIAL BUSINESS INFORMATION

Document Control Office {(7407)

Room G99 East Tower X {%) ;“
Office of Pollution Prevention and Toxics » ;% ?67
U.S. Environmental Protection Agency

401 M Street, S.W.
Washington, DC 20460-0C01

Attn: Section 8.e)

Re: 8EHQ-1098-14302
Response to Third Request for Additional Information

Dear S.r/Hadam:

Reference is made to your request dated March 22, 2000 and
signed by Joseph S. Carra.

This submission is for the purpose of providing EPA with a
copy of the booklet entitled "2,4-Dichlorophenol Safe Handling
Guide." The booklet was published by DowAgroSciences as a
resul* of the recent incident involving the chemical 2,4-

dichloropkenol which occurred@ at the Dow Chemical facility in
Midland, Michigan and - hich was the subject of the submission
ky Dow under TSTA section 8(e). The submission has been
assigned a file number of 8BHQ-1098-14302 by EPA. A copy of
the bocklet was mailed to =ach current customer buying 2, 4-

chlorophenol from Dow AgroSciences .

If you have additiona: questicns, please contact me.

Sincerely, /”“‘“‘——~——h~kk_m__‘_H“~‘_
. ‘ . — .
for it WWWW ontain NO cpy
Panl A. Wright | ~
(ounsel BEHR-qR- o S
Legal Departmen: 38 14388 G o
517-636-1853 : . = 5353
Enclosure /*—~——~——~“J::~______ﬁ___k_~\‘ ;f égég
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2,4-Dichlorophenol
Safe Handling Guide
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Introduction

2.4-Dichlorophenol (DCP) is an important inter-
mediate in the manufacture of 2,4-dichloro-
phenoxyacetic acid (2.4-D). the well-known
industrial commodity herbicide. It is also used
in the manufacture of other pesticide procucts
and pharmaceuticals.

As an acknowledged leader in the production
of DCP, Dow AgroSciences is firmly committed
to advancing and maintaining the highest stan-
dards of purity, quality, and safety. Because DCP
can pose significant health hazards. safe-
handling procedures must be observed, and all
personnel working with this produci must be
weil trained. For new customer sites. Dow
AgroSciences requires and provides a site stew-
ardship assessment prior to the first shipment
of product.

Personnel Training

Personnel handling 2.4-dichlorophenol must
understand its hazards. must be trained to avoid
those hazards, and must be given specific in-
slructions concerning the personal protective
equipment required for particular situations.
Safety equipment must be readily available and
properly maintained. Workers must be traired
in procedures to follow if exposure occurs.

The emphasis shouid be on preventing expo-
sure, not reacting to an exposure. Safety proce-
dures and material safety data sheets (MSDS)
must be reviewea with workers according to
OSHA Hazard Communication Standard 29 CFR
1910. The entire training program must be docu-
mented in writing, and records must be kept of
individual participation.

Physical Properties

DCP is a white, crystalline solid at room tem-
perature. When molten, it is a colarless liquid.
It has a strong phenolic odor, which serves as a
good indicator of its presence.

DCP Physical Properties

Freezing Point 108°F/42°C
Boiling Point 419°F/215°C
Vapor Pressure @ 20°C 0.10 mm Hg
Vapor Density (Air = 1) 5.6
Water Solubility 043g/100 g
Specific Gravity (60°C/4°C) 1.382
Molecular Weight 163
219°F/104°C

Flash Point (TCC)
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Chemistry and End Uses

DCP exhibits two major types of reactivity: re-
actions of the phenolic -OH group and electro-
philic substitution in the aromatic ring. The
most important type of reactivity is related to the
acidity of the ~OH group. DCP reacts with bases
to form salts. For examp!e, reaction with sodium
hydroxide yields the sodium salt of DCP

The sodium salt cf DCP can then react further
with alkyl halides or sulfates to form 2.4-
dichloropheny! ethers. For example, reaction
with methy] iodide yields 2,4-dichloroanisole.

The sodium salt of DCP also reacts readily
with acid chlorides or acid anhydrides to pro-
duce esters. For example, reaction with benzoyl
chloride yields 2,4-dichlorophenyl benzoate.
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An example of electrophilic ring substitution
in 2,4-dichlorophenol is the reaction with chlo-
rine, which yields 2,4,6-trichlorophenol.

a cl Cl
+ O, —_— + HA
B

End Uses

DCP and its alkali salts are used in the manu-
facture of a wide variety of chemical products.
A common end use for DCP is in the production
of phenoxy herbicides. For instance, the sodium
salt of DCP is reacted with sodium chloroacetate
to produce 2,4-dichlorophenoxyacetic acid.
commonly known as 2,4-D. Additional applica-
tions for chemicals derived from DCP include
pharmaceuticals, fungicides, and insecticides.

Hazards

In the interest of environmental and personal
safety and in compliance with hazard commu-
nication policies, Dow AgroSciences supplies an
MSDS? for DCP. All personne! should read this
information carefully and understand the poten-
tial hazards associated with DCP before han-
dling it. In addition, all applicable federal, state,
and local health and safety laws and regulations
should be followed.

Stability and Reactivity

DCP is stable under normal handling and stor-
age conditions. However, hydrochloric acid and
other toxic, irritating products can be produced
if DCP is burned. DCP is also extremely corro-
sive to steel if wet,

Physical Hazards

Eye: Direct contact can cause severe irritation
with cornesl injury, which could result in per-
manent impairment of vision, even blindness.
Handling DCP at elevated temperatures can gen-
erate vapor levels sufficient to cause eye irrita-
tion. Contact with heated material can also cause
thermal burns.

Skin: A brief, single exposure can cause skin
burns. GCP is absorbed more readily through the
skin when in solution or molten than as a solid.
Molten or hot DCP is immediately absorbed
through the skin in amounis that have cavsed
death to humans. Rapid death in humans has
been caused by skin exposure without immedi-
ate decontamination. Amounts of moiten DCP
that cover as little as 1% body surface hand-
sized) could result in death.

Ingestion: Small amounts of DCP that might
ve swallowed incidental to normaj handling
operations are unlikely to cause injury. However,
swallowing large amounts could cause injury.
Ingestion can also cause chemical burns of the
mouth and throat.

Inhalation: Elevated temperatures can gener-
ate vapor levels sufficient to cause severe irrita-
tion of the upper respiratory tract, Although the
formation of DCP dusts is unlikely, such dusts
can result in respiratory irrritation.

'For additional copies of the MSDS contact Dow
AgroSciences Customer Service, 1-317-337-7850.



08

Handling Precautions

Because of the hazards associated with BCP
constant care must be exercised. and adequate
proteclive measures and equipment fully uti-
lized to avoid harmful effects to personnel or the
environment. Written procedures for handling
DCP in all applicable operations should also be
eslablished. A self-contained system with dry-
break connections and sufficient venlilation is
recommended in areas where potential exposure
can occur. Use extreme caution when handling
hot or molten DCP. Molten or hot DCP is imme-
diately absorbed through the skin in amounts that
have caused death to humans. Rapid death in hu-
mans has bee  used by skin exposure without
immediate decontamination. Ar.ounts of molten
DCP that cover as little as 1% body surface fhand-
sized) could result in death.

Protective Measures
and Equipment

The sharp, pungent odor and low odor thresh-
old of DCP provide good early warning proper-
ties of the presence of DCP Adequate ventilation
should be provided to control airborne concen-
trations below exposure guidelines when han-
dling DCP

txposure Limiis

Dow AgroSciences’ Industrial Hygiene Guide-
line (IHG) for PP is 1 ppm. The IHG is based
upon an 8-hour time-weighted average exposure
by vapor inhalation. It should aiso be noted that
inhalation might not be the only route of expo-
sure. Skin contact is another likely exposure
rouie, and DCP can be immediately absorbed
through the skin in amounts that have causeq
1apid death in humans. Absorntion through skin
accelerates with temperature such that addi-
tional measures to minimize exposure to hot or
molten DCP should be considered.

Respiratory Protection

When DCP levels are below the exposura guide-
line, personnel in areas where the material is
stored or used should not need 10 use respira-
tory protection. However, if personnei are han-
dling DCP at elevated temperatures {wher
vapors are likely to be generated) without suffi-
cient ventilation, or if respiratory irritation is ex-
perienced, use of a NIOSH-approved full-face
air-purifying respirator for organic vapors is rec-
ommended. Suitable positiva-pressure, seif-con-
tained breathing apparatus should be used for
longer-term exposure in emergency situations,
such as spill clean-ups.

Face and Eye Protection

For normal operations, chemical goggles should
be worn, along with hard hats. For situations in
which the potential for exposure is greater, a face
shield is also recommended. Wken handiing
DCP at elevated temperatures without sufficient
ventilation, the use of a NIOSH-approved fuli-
face respirator for arganic vagors is recom-
mended.

Protective Clothing

When the potential for exposure exists. Dow
AgroSciences recommends protective clothing
impervious to DCP. Protective attire typically
consists of neoprene or nitrile gloves, Lievprenec

boots, and Saranex or neoprene fuli body suit.

Safety Showers and Eyebaths

Safety showers and evebaths are essential in any
operation involving DCP. They should be located
in the immediate work area and readily acces-
sible to personnel. Both should be tesced prior
to every DCP handling operation.



irst Aid

ecause of the toxicity of DCP, prompt action
ter exposure is necessary to minimize harm to
orsonnel. Emergency first-aid procedures
ould be covered thoroughly and reviewed fre-
sently in training sessions. If you need help in
anning or conducting such trafning, your Dow
roSciences representative can assist you with
ore detailed information.

es
e an eyebath immediately, and irrigate eyes

ntinuously in flowing water for at least 30
nutes. Remove contact lenses, if present, af-

' 5 minutes, then continue rinsing, Prompt

dical attention is essential.

Skin

Enter the safety shower and immediately flush
skin with plenty of wate: for at least 15 to 20
minutes, while removing all contaminated
clothing and shoes. Prompt medical attention is
essential. Rapid death in humans has resulted
from skin exposure to hot or mo!ten DCP with-
out immediate decontamination. Dispose of con-
taminated clothing and shoes in a responsible
manner.

Ingestion

Do not induce vomiting unless instructed to do
so by a physician. Have individual sip a glass of
water if able to swallow. Promptly transport in-
divicual to a medical facility.

Inhalation

Remove to fresh air quickly if any ill effects oc-
cur. Consult a physician,

e —
o o—— % ——




iﬁiﬁﬁiﬁg immormation

Containers

DCP can be supplied in hulk containers such as
rail cars, tank trucks, or ISO tanks, or it can be
packaged in 55-gallon, galvanized-steel drums.
Because DCP freezes at 108°F, it is very likely
that the shipment you receive from Dow
AgroSciences will require some degree of heat-
ing before the container can be completely un-
loaded into your storage system. Prior to
unloading operations, review any written pro-
cedures that have been established for handling
molten DCP. Make sure 2!} personnel unloading
the containers are aware that the containers will
need to be salely vented to relieve excess pres-
sure resulting from thawing of DCP, Either ¢ w-
pressure steam or hot water can be used to meijt
DCP. Caution must be exercised when opening
any container of molten DCP. To minimize the
risk of exposure to DCP, the following minimum
personal protective equipment is recommended:
nitrile or neoprene gloves, neoprene boots,
Saranex or neoprene suit, and face shieid. In
situations involving potential ex_ osure to DCF
vapors, a full-face respirator is recommended,

Bulk Vehicles

All bulk vehicles used for the transportation of
DCP must be returned to the Dow AgroSciences
DCP production facility for decontamination
prior to being released for cleaning. Every effort

will be made to use dedicated equipment to
minimize the number of vehicles in this service.
This practice can affect the scheduling of prod-
uct shipments.

Special Routing

Dow AgroSciences will use two drivers when
molten DCP must be shipped by tank truck.
Restricted routing might be required for such
shipments. Adequate lead-time is necessary to
ensure that appropriate equipment, drivers, and
routings are available.

Placarding and Labeling Requirements

Regulati- s require documentation, labeling,
marking. placarding, and package/container
approval for materials that meet cerlain : riteria.
The shipping description must incli.de the
above information and the emergency response
telephone number. Any storage ‘ank for DCP
must be proy- rly identified and labeled. Other
tank labels rv uired by feicral. state, or local
regulations1 st also be installed.

Global T. usportati.n {I.M DG [—Bulk:
DIC - ILOROPHENOL, SOLID/ 6.1 / UN2020 / 11T
/RC (2,4-DICHLOROPHENOL) / MARINE POL-
LUTANT/PLACARDED: TOXIC 2020/ HAZMAT
STCC = 49366545, :

Land {North America]—Non-Bulk: TOXIC
LIQUID, CORROSIVE, INORGANIC, N.O.S.

_.,me 00011560

2 A Niakl aalecee ol T ARG TROPHENGE]
&, UICITTOI OPIICTION :

o T e ¥ ey e — hpone =

RS . e e,

MARINE POLLUTANT

e 250 kg /7 550 Ib

Drum Label




rovide advice and arrange for pro-
, as needed, to assist with an emer-

1-800-992-5994

Dow AgroSciences Emergency Response

fessional help

Examples of product and NFPA hazard labels 8ency-

for DCP are provided for reference.

* Transportation Emergencies

nel who will p

(2,4-DICHLOROPHENOL)/6.1/UN3286/I[/RQ
sponse at 1-800-992-5994 to speak with person-

(2,4-DICHLOROPHENOL).
--Contact Dow AgroSciences Emergency Re-
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Sampling, Unloading, and Spill Clean-Up

Sampling

The proper approach for sampling solid DCP
depends on the working conditions and type of
container or system from which the sample will
be obtained. Good judgement should be used {0
determine the method for obtaining a represen-
lative solid sample that minimizes the potential
fur exposure. Chemical goggles and impervious
gloves must be worn to obtain the sample.

Sampling hot or molten DCP should be done
using a properly designed sampling system.
Sampling devices should be placed in enclo-
sures designed to isolate the product from per-
sonnel and the environment. Whenever samples
are taken using such an enclosure, goggles and
nevprene or nitrile gloves must be worn. if an
enclosure is not used, full protective clothing
(impervious gloves, boots, and suit) and a full-
face respirator must be worn. Direct sampling of
hot or mciten DCP should be avoided.

In any case, operating personnel should re-
view all sampling procedures with supervision
in advance to determine the best sampling
method and proper prolective equipment re-
quired for the task.

UnIoading

Because DCP is a solid at ambient temperatures.
rail cars containing DCP will need to be thawed
prior to unloading. Medium-pressure steam is
recommended for melting DCP. The rail car
should be equipped with steam coils to aid in
the thawing process. When unloading molten

[ PGPS TIPS AL T PRI )
DCP use an unloading checklisi (see sampie

J.
Review all written procedures established for / g Recening tank

your facility for unloading DCP from a rail-
car.

Wear cppropriate protective equipment,
barricade the immediate area, and restrict
access. Ensure '} at safety showers and
eyebathsareloc. 1 »aiby and are imme-
diately accessib!- :.a sperational. Use ex-
treme caution when connecting any
unloading lines and steam lines to the rail
car. Monitor the transfer with another
person in attendance and, after transfer,
blow out the unloading line with either
nitrogen or dry air.

Unloading System Design

DCP is primarily shipped in top-un-
load. insulated rail cars equipped
with dry-disconnect fittings and ex-
ternal steam coils for meltirg the solid DCP. The
use of a pump to unlead meclten DCP is recom-

mended. A nitrogen pad can be used to help
prime the Liansfer pump. A typical rail car un-
loading esign is shown in Figure 1.

The storage tank should be vented back either
to the bulk container or to a scrubber to avoid
emissions of DCP. If the tank is vented (G a scrub-
ber. the bulk container shculd be padded with
nilrogen. Consideration should be made for
purging product from the unloading line to al-
low for a clean disconneet.

Safety showers and eyebaths should be in the
unloading area and should be tested prior to
every DCP handling operation to ensure that
they are operational. Consideration should be
made lo contain leaks and avoid discharging
DCP to the en,.ronment.

For more 1information on DCP transportaticn
or malerials of construction issues, contact vour

Dow AgroSciences representative.

Materia
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Flexible unloading hose
Traced and covered

@

Spill Clean up

Use the recommended personal protective
equipment: neoprene or nitrile gloves, neoprene
boots, face shield, and Saranex or neoprene suit.
Contain small amounts of solid material and
scoop inio a sieel or piasiic coniainer for dis-
posal. Do not use water to wash down spill area.

For molten DCP, wear full personal protective
equipment (neoprene or nitrile gloves, neoprene
boots, full-face respirator, and Saranax or neo-
prene suit), contain and isolate the spill. and al-
low the material to solidify. Scoop solid material
into a steel or plastic container. For large spills,
the use of self-contained breathing equipment
should be considered.

Dispose of containers in accordance with all
federal, state, and local guidelines and regula-
tions. Under no circumstances should DCP be
allowed to enter sewers or natural waters be-
cause of its toxicity to fish and aquatic oigan-
isms. See the MSDS for detailed ecologicai
information.

CERCLA/SARA Reportable Quantities

A spill of 100 pounds or more of product is a re-
portable quantity (RQ) and must be reported to
federal, state, and local emergency agencies.
Verify with state and local agencies that thuis RQ
is applicable at your location.

O

4—» To scrubber
&£ Allernative
= nitrogen pad
........... '. ..»;mcn---.-.f;-'a;}-&&i“m
below rail car relief device setting Nitrogen pad
Safety shower " ( \
and evebath —
oCcP
Storage
Tank

é

FIGURE 1: Tvpical DCP rail car unloading and storuge svstem design: top unloading with a pump.

Storage

Suggested materials of construction for dry DCP
storage and handling systems include carbon
steel and 316 stainless steel. Handling wet DCP
wili require systems constructed of more coiro-
sion-resistant materials such as Hastelloy C or
monel. Contact your Dow AgroSciences repre-
scntative for more information on materials of
construction compatibilities.

Storage tanks should be equipped with a regu-
lated nitrogen pad/depad system. The tank
should be vented to a scrubber system to avoid
emissions of DCP. However. the scrubber must
be properly isolated from the storage tank to
avoid contamination of DCP with scrubber so-
lution. Tank levels shculd be contiauously
monitoied and have a redundant high-level
alarm. Secondary containment should be con-
etrioi d from or coated with an acid-resistaut
material. Safety showers and eyebaths must be
located nearby.

To clear piping and equipment for mainte-
nance, all piping should be sloped to a drain.
Doubls-block valve and bleed s rstems should be
used whenever possible to isolate DCP from
maintenance personnel. To minimize the poten-
tial for contaminating the DCP system with
water, no water lines should be hard piped into
the system



Commitment to Responsible Cate® and Product Stewardship

This 2,4-Dichlorophenol Scfe Handling Guide
has been prepared as part of Dow AgroSciences’

preduct stewardship program and Responsible

Care. Dow AgroSciences is dedicate: ;o meet-
ing the guiding principles of the global Respen-
sible Care initiative. These principles emphasiz..
continuous improvement in pollulion preven-
tion, emplnyee health and safety. distribution.
process safety, product stewardship, and com-
mu.nity avarenes. and emergency response.

This guide includes considerations for han-
dling DCP and describes eguipment suitable for
storage and handling of bulk quantities. The
guide delails Dow AgroSciences’ interpretation
of many codes and regulations relevant to this
type of product. If government requirements
applicable to your facility are more stringent.
those requirements must be followed.

*Responsible Care is a registerad service mark of CMA in thy

This guide is not intended as, and should not

be used &3, a subslilute for engineerng or legal

. . ‘ot regulation
advice. Applicable legislation and regulations

are constantly changing. Future ng“'a‘O"Y and
judicial developmens could neceS§ﬂ3‘9_Cha"_895
to the procedures recommended in this guxdq
Each user or handler of 2.4-dirhlm0phe.rm! -
responsible for compliance with all a})pllcau)le
federal, state. and local laws, regulations, and
codes. :

Dow AgroSciences urges you (o T€VIEW your
applications and procedures regularly to ensure
that personnel handling DCP are thoroughly
trained and properly equipped. These individu-
als should be aware of zll potential hazarf'js an".d
should knov' how tc administer firs,l aid. For
more information regarding this producy, con-
tact your Dow AgroSciences representative

et Statoc



